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EXECUTIVE SUMMARY  

Tetra Tech, Inc. (Tetra Tech) prepared this Resource Conservation and Recovery Act (RCRA) Facility 

Investigation (RFI) at Solid Waste Management Unit (SWMU) 28 – Maintenance Shop Building 1820 Area 

(site) at Naval Support Activity (NSA) Crane, located in Crane, Indiana under Contract Task Order (CTO) 

F27G, Contract No. N62470-08-D-1001, Comprehensive Long-term Environmental Action Navy (CLEAN).   

 

PURPOSE OF THE REPORT 

The purpose of this report is to summarize and present the results of the RFI.  This report summarizes 

site investigation activities, analytical results, and a baseline human health risk assessment (HHRA) and 

an ecological risk assessment (ERA) of the site.  It also presents a recommendation for no further action 

(NFA) for SWMU 28 and the basis for that recommendation.   

 

SWMU 28 DESCRIPTION & HISTORY 

The site is located in the central part of the NSA Crane facility.  It is an active vehicle maintenance and 

repair facility for NSA Crane’s heavy equipment and automotive fleet and has served the NSA Crane 

facility since the 1940s.  The maintenance and repair facility covers approximately seven acres.  The site 

is bounded by two streams, one to the northwest and one to the southeast.  The maintenance facility is 

on a gently sloping ridge top that is bounded by steep hillsides that slope downward to the northwest, 

west, and southwest.  Further northwest, west, and southwest of the hillsides are wooded areas.  The site 

is accessible by a road from Highway 99, northeast of the site.    

 

Current on-site structures include the vehicle maintenance building (Building 2713), the boiler house 

(1819), a pole barn (Building 3387), and an Outdoor Truck Wash Rack.  Former on-site structures include 

the two former maintenance buildings – Building 1818 and Building 1820.  There were six underground 

storage tanks (USTs) associated with the former buildings.  Buildings 1818 and 1820 were demolished in 

2002 and 2005, respectively.  The USTs were also removed before or during the demolition of Buildings 

1818 and 1820.  The above ground structure and components of Building 1820 were demolished, 

although the building floor slab and foundation remain on-site and are currently used for storage.  The 

foundation and floor slab of former Building 1818 have been removed.  Most of the site is currently paved.   

 

NATURE / EXTENT OF CONTAMINATION 

Contamination at SWMU 28 was likely the result of spills and releases during general site operations.  

The releases likely occurred directly onto the surface soil and had the potential to migrate to subsurface 
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soil and groundwater.  Discharges from pipes onto the sides of the valleys below the site, site runoff, and 

the Outdoor Truck Wash Rack may have also affected sediment and surface water in the streams 

northwest and southeast of the site.    

 

During the RFI, samples were collected and analyzed from the surface and subsurface soil, groundwater, 

sediment and surface water.  The number of samples collected from each media and the analyses that 

were performed are presented on Table ES-1.  Table ES-1 also summarizes the number of samples that 

exceed USEPA Residential Regional Screening Levels (R-RSLs), USEPA ecological screening levels, 

and the Indiana Department of Environmental Management (IDEM) total petroleum hydrocarbons (TPH) 

screening criteria.  As described below and within this report, although some of the contaminant 

concentrations in some of the samples exceed screening levels, they do not present an unacceptable 

risk. 

 

As shown on Table ES-1, forty-five (45) surface soil samples were collected and analyzed for certain 

metals (cadmium, chromium, copper, lead, and zinc), select volatiles, polycyclic aromatic hydrocarbons 

(PAHs), polychlorinated biphenyls (PCBs), and TPH.  The analytical results showed some metals, PAHs, 

and PCBs exceeded the Project Screening Levels (PSLs).  No volatiles exceeded the PSLs.  IDEM 

screening criteria were used to establish PSLs and evaluate TPH analytical values.  Chromium is the only 

metal in surface soil that exceeded the USEPA direct contact screening level based on the toxicity of 

hexavalent chromium, which is a conservative screening approach.  However, none of the chromium 

concentrations exceeded the USEPA direct contact screening level based on the toxicity of trivalent 

chromium, which is the predominant valence state of chromium in nature and is the most likely form of all 

of the chromium at SWMU 28 since there is no history of use or storage of hexavalent chromium at 

SWMU 28.  Two PAHs exceeded the USEPA R-RSLs.  No PAHs exceeded the USEPA ecological 

screening levels.  Aroclor-1260 was the only PCB detected in surface soil and did not exceed the USEPA 

R-RSLs.  However,  the PCB detection limits exceeded the USEPA ecological screening level.  

Surface soil TPHs were analyzed as diesel range organics (DRO), extended range organics (ERO), and 

gasoline range organics (GRO).  TPH analysis was performed and the data assessed in accordance with 

IDEM TPH procedures.  Four surface soil samples in the area east of Building 1818 exceeded the site 

DRO or ERO PSLs and three exceeded the IDEM Residential Non-Default Migration to Groundwater 

screening criteria.   

 

As shown on Table ES-1, thirty-three (33) subsurface soil samples were collected and analyzed for 

certain metals, select volatiles, PAHs, PCBs, and TPH.  The analytical results showed certain metals, 

PAHs, and PCBs exceeded the PSLs.  No volatiles were detected in subsurface soil samples.  

Hexavalent chromium concentrations exceed the USEPA direct contact screening level; however none of 

the chromium concentrations exceed the USEPA direct contact screening level based on trivalent 
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chromium.  Concentrations of two PAHs exceeded the USEPA R-RSLs.  Only one Aroclor-1260 was 

detected in the subsurface soil that exceeded the USEPA R-RSL.  Subsurface soil DROs and EROs were 

detected in most samples, while GROs were only detected in 3 of 30 samples.  Five subsurface soil 

samples collected in the immediate area of one of the Building 1818 USTs exceeded the site DRO and 

ERO PSLs and four exceeded the IDEM Residential Non-Default Migration to Groundwater closure 

criteria.   

 

As shown on Table ES-1, two (2) groundwater samples were collected and analyzed for certain metals, 

select VOCs, PAHs, and PCBs.  One metal, one PAH, and one VOC were the only chemicals detected in 

the groundwater.  Each concentration was below the USEPA tap water RSL.   

  

As shown on Table ES-1, twelve (12) sediment samples were collected and analyzed for certain metals, 

select volatiles, PCBs, PAHs, and TPH.  All compounds were detected in sediment at SWMU 28.  Of the 

metals analyzed, at least one detection of cadmium, chromium, copper, and zinc were at concentrations 

greater than the USEPA ecological screening level.  Only chromium was detected at concentrations 

exceeding the USEPA R-RSL based on hexavalent chromium; however none of the chromium 

concentrations exceed the USEPA R-RSL based on trivalent chromium.  Only one PAH exceeded the 

USEPA ecological screening level.   

 

As shown on Table ES-1, three (3) surface water samples were collected from SWMU 28 and analyzed 

for certain metals, select VOCs, PAHs, and PCBs.  Cadmium, chromium, copper, zinc, and two PAHs 

were the only chemicals detected.  Only one surface water sample had a metal, chromium, which 

exceeded the USEPA tap water screening level based on hexavalent chromium; however none of the 

chromium concentrations exceed the USEPA tap water screening level based on trivalent chromium. 

Cadmium and copper were the only metals detected above the ecological screening level.  One PAH, 

anthracene, exceeded the USEPA ecological screening level.  None of the PAH samples exceed the 

USEPA tap water screening level.   

 

HUMAN HEALTH RISK ASSESSMENT 

The HHRA was performed to estimate potential risks to likely human receptors under current and 

potential future land use.     

 

The HHRA evaluated the direct contact chemicals of potential concern (COPC) for soil, chemical 

migration from soil to groundwater, surface water, and sediment.  The direct contact COPCs for surface 

and subsurface soils included a metal, PCBs, and PAHs.  The COPCs for chemical migration from soil to 

groundwater included metals, VOCs, PCBs PAHs, DRO, and ERO.  The COPCs for direct contact to 
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sediment and surface water included two metals.  No COPCs were identified for direct contact to 

groundwater at SWMU 28. 

 

The HHRA estimated non-carcinogenic and carcinogenic risks for potential human receptors posed by the 

COPCs at the site.  The results showed no unacceptable adverse risk to any receptors, including current 

and future site workers, adolescent trespassers, child and adult recreational users, and hypothetical child 

and adult residents.  

 

ECOLOGICAL RISK SUMMARY  

The ERA was conducted to evaluate the surface soil, sediment, and surface water to determine the 

potential for adverse ecological impacts due to site-related contamination.   

 

Cadmium was detected in the sediment and surface water samples collected from the southeast stream 

at concentrations that may pose a potential risk to sediment invertebrates and aquatic organisms.  There 

is more uncertainty in risks to aquatic organisms from the surface water that exceeded PSLs because the 

exceedance is based on a total cadmium concentration in the surface water, not a dissolved 

concentration which is the more bioavailable form.  The water quality criterion is also based on the 

dissolved portion of cadmium in surface water.  Nevertheless, it does not appear that cadmium in the 

southeast stream is site-related because of the cadmium concentration detected in the 

upgradient/background samples, so cadmium is not considered to be site-related.  For that reason, 

cadmium was not retained as a COPC for potential risks to sediment invertebrates and aquatic 

organisms. 

 

Based on the ERA results no chemicals were retained as COPCs for soil invertebrates and terrestrial 

plants, herbivorous receptors, invertivorous receptors, or piscivorous receptors.   

 

PETROLEUM HYDROCARBON 

USEPA R-RSLs and USEPA ecological screening levels (ESLs) were not available for DRO, GRO, and 

ERO; therefore these chemicals were assessed using the IDEM Risk Integrated System of Closure 

(RISC) guidance.  This guidance uses the IDEM TPH Fractionation Tool when a GRO, DRO, or ERO 

result exceeds the site PSL.  The IDEM TPH Fractionation Tool evaluated potential risk using the sum of 

the aliphatic and/or aromatic TPH fractions and not by the GRO/DRO/ERO results, which cannot be used 

directly to calculate risk.     
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Four surface soil samples and five subsurface soil samples exceeded the site TPH DRO and ERO PSLs.   

Based on the IDEM RISC guidance, the DRO and ERO concentrations in four subsurface soil samples in 

the area of the Building 1818 UST exceed the Residential Non-Default Migration to Groundwater closure 

criteria but do not exceed the Residential Direct Contact non-Default Closure Levels or the Industrial Non-

Default Migration to Groundwater criteria. 

 

CONCLUSIONS 

The HHRA calculated no unacceptable adverse risk to current and future human receptors. 

 

Based on the ERA results, no chemicals were retained as COPCs for soil invertebrates and terrestrial 

plants, herbivorous receptors, invertivorous receptors, or piscivorous receptors.  Cadmium was detected 

in the sediment and surface water samples collected from the southeast stream at concentrations that 

may pose a potential risk to sediment invertebrates and aquatic organisms.  However, the second highest 

cadmium sediment concentration in the southeast stream was in the background upgradient sample.  

Therefore, it does not appear that cadmium in the southeast stream is site-related so any risks would not 

be site-related.   

 

The DRO and ERO concentrations in four subsurface soil samples in the area of the Building 1818 UST 

exceed the IDEM Residential Non-Default Migration to Groundwater closure criteria but all are less than 

the Residential Closure Levels,  Industrial Closure Levels, and Industrial Non-Default Migration to 

Groundwater criteria.  The extent of DRO and ERO contamination of these four subsurface soil samples 

are limited to the immediate area of the former Building 1818 UST.  Two groundwater samples collected 

in the apparent downgradient direction of the Building 1818 UST showed no benzene, toluene, 

ethylbenzene, and total xylenes or PAHs detected.   

 

Table ES-2 summarizes receptor-specific human risks and hazards, ecological risks, critical exposure 

pathways and chemicals of concern, and recommendations.    

 

Based on the ERA and HHRA, no further action is recommended for SWMU 28. 
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1.0  INTRODUCTION 

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) for the Maintenance 

Shop Building 1820 Area at Naval Support Activity (NSA) Crane, located in Crane, Indiana was 

conducted by Tetra Tech, Inc. (Tetra Tech) as a contractor to the United States Department of the Navy 

(Navy) under Contract Task Order (CTO) F27G, Contract No. N62470-08-D-1001, Comprehensive Long-

term Environmental Action Navy (CLEAN).  The Maintenance Shop Building 1820 Area is also known as 

Solid Waste Management Unit (SWMU) 28. 

 

The Maintenance Shop Building 1820 Area has been in operation since the 1940s, and is currently active 

as a maintenance and repair facility for NSA Crane’s heavy equipment and automotive fleet.  During 

World War II, two former buildings were constructed, Building 1818 and Building 1820.  Building 1818 

was an Automotive Repair Shop and Building 1820 was a Heavy Equipment Repair Shop.  A boiler house 

(Building 1819) was constructed to heat Buildings 1818 and 1820.  Buildings 1818 and 1820 were 

demolished in 2002 and 2005, respectively, and have been replaced by a garage (Building 2713) and a 

pole barn (Building 3387).  Building 1819 supplies steam heat to Building 3387.  There were six 

underground waste oil storage tanks (USTs) associated with Building 1818 and Building 1820 that were 

removed when the buildings were demolished. 

 

The RFI at SWMU 28 was conducted to determine the nature and extent of contamination at the site.   

 

1.1 PURPOSE 

The purpose of this report is to summarize and present the results of the RFI.  The RFI was based on 

samples that were collected from the site in June 2011 and November 2011.  This report summarizes site 

investigation activities, analytical results, and a baseline human health risk assessment (HHRA) and an 

ecological risk assessment (ERA) of the site.  It also presents a recommendation for no further action 

(NFA) for SWMU 28 and the basis for that recommendation.   

 

1.2 SITE BACKGROUND 

1.2.1 Site Location and Description 

NSA Crane is located in a rural, sparsely populated region of south-central Indiana, approximately 

75 miles southwest of Indianapolis, 60 miles northwest of Louisville, Kentucky, and immediately east of 

Burns City and Crane Village, Indiana.  NSA Crane encompasses approximately 62,463 acres or 
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approximately 98 square miles of the northern portion of Martin County and smaller portions of Greene, 

Davies, and Lawrence Counties.  

 

SWMU 28 – Maintenance Shop Building 1820 Area (site) is located in the central area of NSA Crane.  

SWMU 28 is located south of Highway 99 and west of Highway 78, approximately one half-mile 

southwest of the intersection between Highway 5 and Highway 45.  A location map of the NSA Crane 

facility is provided on Figure 1-1.   

 

Current SWMU 28 site structures include Building 2713, Building 3387, and Building 1819, as shown on 

Figure 1-2.  Most of the site is covered with asphalt pavement; however portions of the northwest and 

southwest area are covered with gravel.  An outdoor truck wash rack is located in the western area of the 

site.  Gravel stockpiles are located near the southwest corner of the site.  Portions of SWMU 28, including 

the location of the former Buildings 1818 and 1820, are used for vehicle storage. 

 

The site was the location of two former maintenance buildings – Building 1818 and Building 1820.  The 

locations of the former buildings are shown on Figure 1-2.  Building 1818 was located in the northeast 

area of SWMU 28, and had a general north-south orientation.  Building 1820 was located along the south 

side of SWMU 28, and was oriented in the east-west direction.  The Building 1818 structure including the 

floor slab has been removed.  The above ground structure for Building 1820 has been removed, but the 

floor slab and foundation remain in place.   

 

SWMU 28 is an irregular shaped area that is approximately 1,200 feet long in a southwest-northeast 

direction and 400 feet wide in a southeast-northwest direction.  It covers approximately seven acres.  The 

site slopes generally from northeast to southwest and the elevation ranges from 740 feet above mean sea 

level (msl) on the northeast to 690 feet above msl on the northwest.  Immediately northwest, west, and 

southeast of the site are steep hillsides sloping down to two unnamed creeks in wooded valleys.  The 

elevation of the two creeks is approximately 50 feet below the main area of SWMU 28 as shown on 

Figure 1-3. 

 

The nearest residence to SWMU 28 is located approximately 1.2 miles northwest of the site in Forest 

City, located in NSA Crane.  Off-base, the nearest residence is 4 miles southwest of the site in Burns City, 

Indiana. 

 

The NSA Crane facility was a rural, forested, and farmed area when it was commissioned as a Navy 

facility in 1941; the site has been part of the Navy facility since that time.  There are no known historical or 

cultural concerns, such as Native American burial grounds or historic landmarks, on or in the vicinity of 

the site.  There is no land use controls (LUCs) associated with the site. 
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1.2.2 Project Screening Levels 

Project Screening Levels (PSLs) for the site were determined based on United States Environmental 

Protection Agency (USEPA) Regional Screening Levels (RSLs) (USEPA RSL Table, November 2011) 

and Indiana Department of Environmental Management (IDEM) Risk Integrated System Closure (RISC) 

Default Closure Levels (DCLs).  Additionally, for the ERA, the following USEPA screening levels were 

used: ecological soil screening levels (Eco-SSLs) for surface soil, migration to groundwater risk-based 

soil screening levels (RSBSSLs) for subsurface soil, and Region 5 soil ecological screening levels [R5 

Soil Ecological Screening Levels (ESLs)] for sediment.  These PSLs for the site were approved by IDEM 

in the September 2010 Sampling and Analysis Plan (SAP) and are shown in Tables 5-1, 5-4, 5-6, 5-8, 

and 5-10 (located following Section 5 of this report).   

 

1.2.3 Site History 

The Maintenance Shop Area is an active maintenance and repair facility for NSA Crane’s heavy 

equipment and automotive fleet.  The area has been in operation since the 1940s and is expected to 

continue similar operations for the foreseeable future.  The Maintenance Shop Area inventory currently 

includes approximately 250 pieces of construction equipment, including bulldozers, air compressors, and 

truck-mounted cranes, as well as the activity’s automotive equipment.  

 

The site was formerly referred to as the Garage Area and consisted of the two former Buildings 1818 and 

1820.  The buildings were referred to as Garage 1 (Building 1818) and Garage 2 (Building 1820).  Each 

structure was built with 22 bays.  From the late 1940s to the late 1990s both buildings were subject to 

numerous changes and renovations.  

 

Historical building drawings show that Building 1818, the Automotive Repair Shop, housed six hydraulic 

lifts with air trenches and hydraulic lift pits.  One lift and air trench was located in the northeastern portion 

of the building.  Four more sets of lifts and air trenches were approximately 24 feet to the south.  Building 

1820, the Heavy Equipment Repair Shop, contained a vehicle wash area with two wash sumps on the 

west side.  Various car wash cleaners and steam cleaners were used in the vehicle wash area.  The 

vehicle wash area drains have historically discharged to the southeast valley.  Six pipes discharge from 

the former Buildings 1818 and 1820 area into the valley southeast of the site.  Two pipes are located east 

from the north end of Building 1818 and four pipes extend south from Building 1820, as shown on 

Figure 1-3.   
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Historical building drawings show a trench, a grease pit, a wheel alignment pit, and a steam pit were all 

located in the southern half of Building 1818.  Building 1818 also contained open-top solvent cleaning 

tanks and various floor drains, sinks, and pans throughout; drains discharged both to the sewer system 

and also directly to ditches in the surrounding area.  During the period that Buildings 1818 and 1820 were 

in operation, there were gravel pad areas immediately east of Building 1818 and immediately south of 

Building 1820.  These gravel pads are now paved with asphalt.  

 

There were six USTs containing waste oil and associated with Building 1818 and Building 1820 that have 

been removed.  Building 1818 had four known USTs.  Two 500-gallon waste oil USTs were located 

approximately 100 feet east-southeast of Building 1818, one 1,000-gallon waste oil UST was located on 

the east side of Building 1818, and one 500-gallon UST west side of Building 1818.  The former UST 

locations are shown on Figure 1-3.  

 

A 1991 drawing of Building 1818 shows plans for two waste oil USTs in similar locations to be removed 

and backfilled.  The 1991 drawing also shows the installation of one new 1,000–gallon double walled 

waste oil UST on the east side of Building 1818.  Site workers confirmed that the 1,000-gallon UST for 

waste oil was removed when the building was demolished in 2002. 

 

Building 1820 had two known former USTs.  One 500-gallon waste oil UST was located between the 

grease pits of Building 1820, and one 1000-gallon double walled UST was located south of Building 1820.  

The former UST locations are shown on Figure 1-3. 

 

An oil/water separator (OWS) was located approximately 30 feet southwest of Building 1820 (see 

Figure 1-3).  Prior to 1974, oily wastewater was discharged through the OWS floor drains to the hillside 

south of the building.  After 1974, wastewater from the OWS discharged to the sanitary sewer.  Waste oil 

and wastewater from Buildings 1818 and 1820 were reported to drain to the OWS.   

 

Rinse water from the outside truck wash rack located north of Building 1820 drains into a small 

overflow/containment pond then discharges into the northwest valley.  Site photographs are shown on 

Figure 1-4. 

 

1.3 PREVIOUS ENVIRONMENTAL INVESTIGATIONS AND ACTIONS 

Previous environmental inspections and investigations conducted at SWMU 28 include an Initial 

Assessment Study (IAS) [Naval Energy and Environmental Support Activity (NEESA), 1983] and a Visual 

Site Inspection (VSI) (A.T. Kearny, 1987).  The results of these inspections and investigations are 

summarized as follows.   
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In May 1983, a team from NEESA conducted an IAS as part of the Navy Assessment and Control of 

Installation Pollutants (NACIP) program.  SWMU 28 was not one of the potentially contaminated sites that 

were identified in the IAS.  However, the description of Garage Area operations included the OWS, the 

outside truck wash area, a possible battery disposal area, and the various solvents, cleaners, and waste 

oil tanks that were in use at Buildings 1818 and 1820. 

 

In March 1987, A.T. Kearny issued a VSI which identified 10 Areas of Concern (AOC) that were 

associated with activities at Building 1818 and Building 1820 (currently known as SWMU 28) (A.T. 

Kearny, 1987).  These are the ten AOCs: 

 

 AOC 29 – Auto Maintenance Shop 

 ACO 30 – Heavy Equipment Maintenance Shop 

 AOC 31 – Truck Wash Area at Building 1820 

 AOC 32 – OWS at Building 1820 

 AOC 33 – Outside Truck Wash Rack 

 AOC 34 – Roll-Off Boxes Outside Building 1820 

 AOC 35 – Yellow painted steel transfer vaults 

 AOC 36 – Oil Pan Wash Out/Disposal Rack Adjacent to Building 1820 

 AOC 37 – Underground Waste Oil Storage Tank at Building 1818 

 AOC 38 – Underground Waste Oil Storage Tank at Building 1820 

 

In the VSI report, six of the ten AOCs [Auto Maintenance Shop (AOC 29), Heavy Equipment Maintenance 

Shop (AOC 30), Truck Wash Area at Building 1820 (AOC 31), OWS at Building 1820 (AOC 32), Roll-Off 

Boxes Outside Building 1820 (AOC 34), and Yellow painted steel transfer vaults (AOC 35)] did not show 

potential for releases to the environment due to the indoor setting and the nature of wastes handled at the 

buildings.  No further Action (NFA) was suggested for those units. 

 

AOC 33 was identified as the Outside Truck Wash Rack, and was described as a truck wash hose and a 

raised wooden slat platform where washing of trucks was performed.  The VSI reported that this 

equipment was adjacent to Building 1818; however, based on the description of the wash rack, it appears 

to have been located north of the former Building 1820 and west of Building 1818.  According to the VSI 

report, rinse waters drained through the slats and down the hill to the northwest into an intermittent 

stream.  Although the report indicated that only water was used at the wash rack, no release controls 

existed for this unit, so continuous release of rinse waters to the ground beneath the unit historically 

occurred during washing.  The report concluded that the potential for release to soil/groundwater and 
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surface water is high due to the unit’s construction.  Suggested further action included the containment 

and treatment of rinse waters generated at the unit, as well as the collection of soil samples from 

underneath the platform and in the drainage ditch that flows down the hillside.   

 

A truck wash rack believed to be AOC 33 is still present on-site and is currently in use, although it now 

consists of a metal slat platform.  Rinse waters are now collected in an overflow/containment pond before 

discharging into the valley to the west of the wash rack via a drainage pipe.  The rinse waters have been 

monitored by the NSA Crane Environmental Protection Department on a yearly basis since the early 

2000s, and the Outside Truck Wash Rack is inspected quarterly.  Both historical and current operations of 

AOC 33 have been reportedly limited to the use of water.  As of October 2010, no environmental concern 

has been associated with the monitored rinse waters, and no National Pollutant Discharge Elimination 

System (NPDES) permit is required for AOC 33.  The ongoing operation is being actively monitored by 

NSA Crane Environmental Protection Department.   

 

AOC 36 was identified as the Oil Pan Wash Out/Disposal Rack Adjacent to Building 1820, and was 

described as a metal drip pan erected on wooden posts that gravity fed a pipe which drained into a UST.  

The ground beneath the drip pan was reportedly covered with oil stains with remnants of oil-encrusted 

grass also present.  The report concluded that the potential for release to soil/groundwater was high due 

to spillage of waste onto the ground and was moderate for surface water due to runoff from affected soils.  

Suggested further action included the removal of obviously contaminated soil, soil sampling to confirm 

that all impacted soil was removed, and additional steps such as installation of a containment pad to 

ensure no future oil spills.  AOC 36 is no longer present on-site.  Site workers confirmed in interviews that 

the Oil Pan Disposal Rack was removed prior to the demolition of Building 1820.  Presently, the area 

south of former Building 1820 is an asphalt/gravel surface.  Visible oil stains are no longer present in the 

area. 

 

AOC 37 was identified as the Underground Waste Oil Storage Tank at Building 1818 and AOC 38 was 

identified as the Underground Waste Oil Storage Tank at Building 1820.  Both units were described as 

500-gallon single shell steel storage tanks with no leak detection system.  The tanks were used for 

storage of waste oil prior to transfer.  The report concluded that the potential for release to 

soil/groundwater was high dependent on the age of the tanks and generation of subsurface gas was 

moderate dependent on the integrity of the tanks.  Suggested further action for both AOC 37 and AOC 38 

was an inspection to determine the integrity of each unit.  Site workers confirmed in interviews that prior 

to the building demolitions, two USTs were removed from Building 1818, and one UST was removed from 

Building 1820.  However, no documentation regarding their removal has been identified or obtained.      
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1.4 REPORT ORGANIZATION 

The RFI is organized into nine sections: 

 

 Section 1.0 includes the purpose, site background, site description, site history, previous 

investigations, and report organization.   

 

 Section 2.0 discusses activities and procedures associated with the data collection.   

 

 Section 3.0 provides a data usability assessment 

 

 Section 4.0 describes characteristics of SWMU 28.   

 

 Section 5.0 contains an evaluation of the nature and extent of contamination detected at SWMU 28.   

 

 Section 6.0 discusses the fate and transport of the contaminants and the conceptual site model 

(CSM).    

 

 Section 7.0 identifies the human health chemicals of potential concern (COPCs) and presents the 

results of the HHRA.   

 

 Section 8.0 identifies the ecological COPCs and presents the results of the ERA.   

 

Section 9.0 summarizes TPH DRO, ERO, and GRO results and presents of summary of IDEM TPH 

Fractionation analysis.   

 

 Section 10.0 contains the report conclusion.  

 

Supporting documentation for this RFI is attached as Appendices A through I.   
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2.0  FIELD INVESTIGATION 

This section summarizes sampling activities, procedures, and documentation used during the field 

investigation for the RFI at SWMU 28. 

 

2.1 OVERVIEW 

RFI field investigations for SWMU 28 were performed during June 2011 and November 2011.  These 

investigations included collection of surface soil, subsurface soil, sediment, surface water, and 

groundwater samples.  The June 2011 and November 2011 investigations were conducted in accordance 

with the procedures and methodologies described in the SWMU 28 SAP (Tetra Tech, May 2011).  

 

The SWMU 28 SAP identified nine Investigative Areas (IAs) where there was the potential for 

contamination.  These IAs included areas with the potential surface soil, subsurface soil, sediment, and 

surface water contamination.  In addition, groundwater was proposed to be investigated at the site for 

potential contamination due to historical activities.   

 

Table 2-1 summarizes the identified IAs, the media sampled in each area, the analytical groups analyzed, 

and the corresponding soil boring, sediment, surface water, and groundwater sample locations that were 

collected and analyzed. 

 

In accordance with the approved May 2011 SAP, and based on field conditions, the following samples 

were collected in June 2011: 

 

 Surface soil samples from 45 locations; 

 Subsurface soil samples from 33 locations; 

 Sediment samples from 12 locations; 

 Surface water samples from three locations; and 

 Groundwater samples from two locations. 

 

Based on an evaluation of the June 2011 analytical results, the Project Team determined that the 

analytical data were sufficient to support a HHRA and an ERA, but were not sufficient to define the nature 

and extent of contamination from total petroleum hydrocarbons (TPH) in the area of one of the former 

Building 1818 USTs, and additional step-out samples were needed.  A Technical Memorandum (Tetra 

Tech, November 2011) was prepared that summarized the existing data and a Field Task Modification 

Request (FTMR) form was prepared that described the additional sampling.     
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In accordance with the approved May 2011 SAP and the November 2011 FTMR, twelve additional 

subsurface soil samples were collected from six soil borings in November 2011. 

 

The June 2011 and November 2011 sampling events were conducted in accordance with the 

methodologies and the project Standard Operating Procedures (SOPs) that are identified in the 

SWMU 28 SAP.  Appendices A through D includes copies of health and safety documentation, boring 

logs, field sample log sheets, and all field forms, records, and field logbooks associated with the field 

investigation, respectively. 

 

2.1.1 June 2011 Investigation 

The June 2011 investigation included collection of surface soil and subsurface soil from 65 soil boring 

locations (Figures 2-1 and 2-2).  Sediment samples were collected from 12 locations in IA-7, IA-8, and 

IA-9.  Surface water samples were collected from three locations, one at IA-7, one at IA-8, and one at 

IA-9 (Figure 2-3).  Groundwater samples were collected from two locations (GW-02 and GW-03).  Four 

additional borings (28TW01, 28TW04, 28TW05, and 28TW06) were placed in anticipation of being 

temporary groundwater wells, however no water was present in the zone between the surface and 

bedrock in these four borings.  The six boring locations are shown on Figure 2-3.  The selection of the 

target analytes analyzed was based on the operational history of the site.  Generally, all surface soil 

samples were analyzed for PAHs, PCBs, TPH, and metals; and all subsurface soil samples were 

analyzed for VOCs, PAHs, PCBs, TPH, and metals.  The exception to this set of analyses was at IA-6, 

where surface and subsurface soil samples were analyzed for lead and pH to investigate specifically for 

evidence of battery wastes.  Sediment samples were analyzed for PAHs, PCBs, TPH, metals, TOC, and 

pH.  Surface water samples were analyzed for VOCs, PAHs, PCBs, metals, and field parameters.  

Groundwater samples were analyzed for VOCs, PAHs, PCBs, metals, and field parameters.    

 

A summary of the June 2011 sampling program is presented in Table 2-2.  

  

2.1.2  November 2011 Investigation 

The November 2011 soil sampling was performed to complete the delineation of a TPH-impacted area 

identified in the June 2011 sampling event.  One subsurface soil sample collected in June 2011 from soil 

boring 28SB21 [2 to 4 feet below ground surface (bgs)] in the area of the former UST location 

approximately 100 feet east of the north end of former Building 1818 (shown on Figure 2-1) showed TPH 

contaminated that was not bounded.   
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TPH is the total of the many petroleum hydrocarbon fuel compounds, which can be grouped into three 

generally distinct fractions: Gasoline Range Organics (GRO), Diesel Range Organics (DRO), and 

Extended Range Organics (ERO).  These GRO/DRO/ERO fractions cannot be used directly to calculate 

risk as the aliphatic and aromatic components within each range have varying degrees of risk associated 

with them.  Therefore, the IDEM TPH Fractionation Tool, Version 1.3, was used to determine the risks 

associated with the TPH concentrations.  In accordance with the May 2011 SAP, the TPH Fractionation 

analysis was performed when a TPH GRO, DRO, or ERO result exceeded the HHRA PSL.  A TPH GRO, 

DRO, or ERO HHRA PSL was exceeded in four of the June 2011 surface soil samples (SS06, SS08, 

SS09, and SS45) and in two subsurface soil samples (SB21 and SB22).  The TPH Fractionation showed 

only the subsurface soil samples collected from 28SB21 (2 to 4 feet bgs) had a calculated TPH 

Fractionation value of 4108.3 mg/Kg which is greater than the calculated IDEM Residential Closure Level 

of 3800 mg/Kg. 

  

In the November 2011 sampling event, six step-out soil borings were placed approximately 15 and 30 feet 

from 28SB21 with two subsurface soil samples collected from each soil borings and analyzed for TPH 

DRO and ERO.  These samples were not analyzed for GRO because no TPH samples collected during 

the June 2011 RFI activities exceeded the TPH GRO PSLs.  The step-out soil boring locations are 

identified as 28SB66 to 28SB71 and are shown on Figure 2-1.  Based on TPH DRO/ERO results of the 

12 samples collected, three samples required analysis for TPH Fractionation.   

 

No additional sediment, surface water, or groundwater samples were collected during the November 

2011 RFI activities.   

 

A summary of the November 2011 sampling program is presented in Table 2-2.   

 

2.2 MOBILIZATION/DEMOBILIZATION 

All team members reviewed the approved SAP and Health and Safety Plan (HASP) prior to the start of 

project activities and attended an orientation given by the Tetra Tech Field Operations Leader (FOL) to 

ensure that personnel were familiar with the scope of field activities.  The Tetra Tech FOL coordinated 

with base personnel and Indiana Underground Plant Protection Services (IUPPS) to obtain utility 

clearance for the area under investigation.  Health and safety documentation is contained in Appendix A. 
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2.3 SUBSURFACE SOIL INVESTIGATION METHODOLOGIES AND PROCEDURES 

2.3.1 Drilling 

During the June 2011 and November 2011 RFI activities, 71 soil borings were drilled using a hand auger 

or Direct Push Technology (DPT) drilling methods.  Soil borings were advanced to total depths ranging 

from 2 feet bgs to 9 feet bgs.  Copies of all soil boring logs are provided in Appendix B.   

 

To collect subsurface soil samples, the DPT sampler was advanced continuously in 5-foot intervals or 

less if a full 5-foot interval was not needed.  Once at the desired depth, the DPT sampler was retracted 

from the hole and the 5-foot continuous sample was removed from the outer coring tube.  The sample 

was contained within an inner acetate liner which was cut through its entire length allowing access to the 

soil sample for evaluation and collection.   

 

Soil samples were collected for chemical analyses and for lithologic logging.  All samples obtained from 

the boreholes were screened with a photoionization detector (PID) immediately upon opening.  All PID 

readings were recorded on soil boring logs (Appendix B) and Soil Sample Log Sheets (Appendix C).  Soil 

sample collection information is provided in Section 2.4. 

 

2.3.2 Borehole and Sample Logging 

A boring log was generated for each boring in accordance with the project SOP-08.  Copies of the boring 

logs can be found in Appendix B and contain the following information, as appropriate: 

 

 Boring identification 

 Name of the person logging the boring 

 Name of drilling contractor 

 Sample number and type 

 Sample depth 

 Sample recovery and sample interval 

 Soil density or cohesiveness 

 Soil color 

 Unified Soil Classification System (USCS) material descriptions 

 Drilling problems or deviations from the project-specific approved SAP 

 Date of drilling 

 Screening instrument readings 
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In addition, depths of changes in lithology, sample moisture observations, drilling methods, and total 

depth of each borehole were included on each log, as well as any other pertinent observations. 

 

2.3.3 Borehole Abandonment  

All soil borings at SWMU 28 were backfilled with drill cuttings and bentonite chips that were hydrated in 

accordance with the manufacturer’s specifications.  The ground surface at each boring location was 

restored to its original condition. 

 

2.4 SOIL INVESTIGATION 

During the two rounds of sampling, 45 surface soil and 33 subsurface soil samples were collected.  All 

surface soil samples were collected in accordance with the project SOP-07 and all subsurface soil 

samples were collected in accordance with the project SOP-11.  All surface soil samples were collected 

from 0 to 2 feet bgs.  Subsurface soil samples were collected from 2 to 4 feet bgs, except SB22 and SB 

36 were collected from 4 to 6 feet bgs and the November 2011 TPH step-out samples from SB66 to SB71 

were collected from 4 to 6 feet bgs and 8 to 9 feet bgs. 

 

Surface soil samples were collected using a hand auger and a DPT rig.  All subsurface soil samples were 

collected using the DPT rig.  Upon retrieving and opening the DPT acetate sleeve, small portions of soil 

were selected and placed in sealed Ziploc® plastic bags for hydrocarbon contamination screening with a 

PID.  The results of this PID screening were recorded on the Soil Boring Logs (Appendix B).  Samples 

were then collected for required analysis and placed into the required containers.   

 

Samples for VOCs analysis were collected first using 5-gram TerraCore samplers.  The remaining soil 

core material was then collected for analysis of PAHs, PCBs, and metals and placed into the required 

containers.  All pertinent field data including sampling methods, depths, descriptions, and locations were 

recorded on Soil Boring Logs (Appendix B) and Soil Sample Log Sheets (Appendix C).  All soil sample 

locations are shown on Figure 2-1 and Figure 2-2. 

 

2.5 SEDIMENT INVESTIGATION 

During the June 2011 sampling activities, 12 sediment samples were collected.  All sediment samples 

were collected from 0 to 6 inches bgs in accordance with the project SOP-09. 

 

Sediment samples were analyzed for VOCs, PAHs, PCBs, metals, and TOC.  The sediment sample 

locations were selected to determine if the sediment in the streams located to the southeast (IA-8) and to 
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the northwest (IA-9) of the site and the sediment understanding surface water (at IA-7) were impacted by 

SWMU 28 activities.   

 

All pertinent field data including sampling methods, depths, descriptions, and locations were recorded on 

Sediment Sample Log Sheets (Appendix C).  All sediment sample locations are shown on Figure 2-3.    

 

2.6 SURFACE WATER INVESTIGATION 

During the June 2011 RFI sampling activities, three surface water samples were collected to determine if 

the surface water in the streams located to the southeast (IA-8) and to the northwest (IA-9) of the site or 

the flowing surface water (at IA-7) were impacted by SWMU 28 activities.  All surface water samples were 

collected in accordance with project SOP-18. 

 

The surface water samples were analyzed for VOCs, PAHs, PCBs, and metals.  Water quality parameters 

[temperature, pH, specific conductivity, dissolved oxygen (DO), oxidation-reduction potential (ORP), 

salinity, and turbidity were recorded at each sampling location.   

 

All pertinent field data including sampling methods, depths, descriptions, and locations were recorded on 

Surface Water Sample Log Sheets (Appendix C).  All surface water sample locations are shown on 

Figure 2-3.    

 

2.7 GROUNDWATER INVESTIGATION  

During the June 2011 RFI activities, groundwater samples were collected from two temporary 

groundwater wells shown as 28TW02 and 28TW03 on Figure 2-3.  Both temporary groundwater wells 

were located east of Former Building 1818 and at a lower topographic elevation than the Building 1818 

USTs.  During the RFI activities, four additional borings were placed in anticipation of being temporary 

groundwater wells identified as 28TW01, 28TW04, 28TW05, and 28TW06.  However no water was 

present in the zone between the surface and bedrock in these four borings.  Therefore, these four borings 

were not completed as temporary groundwater wells and were backfilled with the drill cuttings and 

bentonite chips that were subsequently hydrated to seal the hole.  The six borings were advanced and 

logged in accordance with project SOP-08 and copies of the boring logs and temporary well installation 

sheets are found in Appendix B.  The two groundwater samples were analyzed for VOCs, PAHs, PCBs, 

and metals. 

 

Purging and stabilization of the temporary wells prior to sampling was accomplished using low-flow 

techniques with a peristaltic pump in accordance with project SOP-11.  Sampling was accomplished in 
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accordance with project SOPs-11 and -15  Groundwater quality parameters including pH, specific 

conductance, temperature, DO, salinity, and ORP were measured during purging using a multi-parameter 

water quality meter and flow-through cell.  Turbidity readings were measured using a turbidity meter.  

Water levels and pumping rates were also measured during purging.  Both temporary groundwater wells 

were purged dry before three well volumes were removed.  Therefore, groundwater samples were 

collected immediately after the groundwater level recovered.  Copies of the monitoring well low-flow 

purge data sheets and groundwater sample log sheets are provided in Appendix C. 

 

Sample containers were filled by allowing the pump discharge to flow gently down the inside of the 

container with minimal turbulence.  PAH and PCB samples were collected directly from the peristaltic 

pump.  Samples for VOCs analysis were collected using the straw method in accordance with project 

SOP-11.  The straw method is when the tubing is pinched at the surface to create a vacuum, the tubing 

removed from the well, and the sample gently dispensed into the sample container.  These samples were 

immediately sealed in 40-milliliter (mL) vials and no headspace existed.  All pertinent field data including 

sampling methods, purge information, pump intake depths, and locations were recorded on low-flow 

purge data sheets and groundwater sample log sheets (Appendix C).  

 

Prior to the collection of the groundwater samples, water level measurements were obtained from each 

well in accordance with project SOP-14.  The measurements were recorded to the nearest 0.01 foot as 

identified on the Groundwater Sample Log Sheets in Appendix C.   

 

After groundwater sampling was complete, each temporary groundwater well 1-inch PVC pipe was pulled 

from the boring and the hole was backfilled with bentonite chips that were subsequently hydrated to seal 

the hole. 

 

2.8 FIELD SAMPLE DOCUMENTATION 

Sample documentation such as boring logs, groundwater sampling log sheets, chain-of-custody records, 

equipment calibration log sheets, field logbooks, and health and safety documentation were generated 

following Tetra Tech SOP-04 and are included in Appendices A through D. 

 

2.9 SAMPLE HANDLING, PACKAGING, AND SHIPPING 

The sampling containers were sealed in Ziploc® plastic bags and the glass containers were wrapped in 

plastic bubble wrap.  The sample containers were then packed in ice in a large plastic garbage bag within 

a cooler.  A temperature blank was placed in each cooler prior to shipment.  The chain-of-custody form 

was sealed in a Ziploc  bag and taped to the inside of the cooler lid.  A signed and dated custody seal 



NSA Crane 
SWMU 28 RFI Report 

Date:  May 2012 
Section: 2 

 

021206 2-8 CTO F27G 

was applied to each end of the cooler and then covered with strapping tape to provide a tamper-evident 

seal.  Tetra Tech maintained custody of the samples until they were relinquished to FedEx®.  All samples 

were shipped to the laboratory overnight and were received within sample holding time and temperature.    

 

2.10 QUALITY CONTROL SAMPLES 

Quality assurance (QA) and quality control (QC) samples were generated and collected during sampling 

activities to monitor both field and laboratory procedures found in the approved SAP and FTMR.  QA/QC 

samples included field duplicates, equipment rinsate blanks, trip blanks, and temperature blanks. 

 

 Field Duplicates - Field duplicates were collected at a minimum rate of 1 in 10 per medium or a 

minimum of one per media and were used to assess the overall precision of the sampling and 

analysis program.  A total of seven field duplicates were collected.   

 

 Equipment Rinsate Blanks - Equipment rinsate blanks were obtained under representative field 

conditions by collecting the rinse water generated by running analyte-free water through or over 

sample collection equipment after decontamination and before use.  Equipment rinsate blanks were 

analyzed for the same target analytes as the associated environmental samples.  A total of three 

equipment rinsate blanks were collected.   

 

 Trip blanks - Trip blanks, consisting of analyte-free water taken from and returned to the laboratory, 

indicated whether contamination of VOC samples had occurred during transit or storage.  One trip 

blank was placed in each cooler that contained samples for VOC analyses.  A total of ten trip blanks 

were collected and analysis showed less than method detection limits for each trip blank. 

 

 Temperature blanks - Temperature blanks were used to determine if samples were adequately 

cooled during shipment and consisted of analyte-free water supplied by the fixed-base laboratory with 

one blank placed in each cooler.  The temperature was checked upon receipt at the laboratory and all 

coolers were within the temperature standard. 

 

2.11 FIELD INSTRUMENT MEASUREMENTS 

Field analytical measurements taken and recorded during field sampling operations included surface 

water and groundwater temperature, pH, specific conductance, DO, ORP, salinity, and turbidity.  Ambient 

air measurements included monitoring of organic vapors in the breathing zone during intrusive field 

investigation activities and monitoring of organic vapors emanating from site sources such as soil 

samples.  The instruments used during field activities included the following: 
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 PID 

 Multi-parameter water-quality meter 

 Turbidity meter 

 

2.11.1 Equipment Calibration 

Instruments used in the field were calibrated daily prior to use according to manufacturers' requirements 

and in accordance with applicable SOPs.  Copies of Equipment Calibration Logs are located in 

Appendix C.  

 

2.11.2 Field Investigation Preventive Maintenance Procedures/Schedule 

Field instruments for this project included a PID, a water quality meter, and a turbidity meter.  Specific 

preventive maintenance procedures recommended by the equipment manufacturers were followed in the 

field.  An appropriate daily maintenance check was made on each piece of equipment.  Critical spare 

parts including batteries and a DO probe were kept on-site to reduce downtime.  No field instrumentation 

was taken out of service during the June 2011 and November 2011 RFI activities. 

 

2.12 SURVEYING 

All soil boring and sediment/surface water sampling locations were located with a Trimble GeoXH global 

positioning system (GPS) u7nit.  Following the placement of all soil borings and the collections of the 

sediment/surface water samples, the locations were verified using the GPS unit.  The GPS unit was used 

in accordance with Tetra Tech SOP-01.  The GPS data was collected using the State Plane North 

American Datum (NAD) 1983 Indiana West (feet) coordinate grid. 

 

2.13 DECONTAMINATION 

The non-dedicated, non-disposable equipment involved in field sampling activities was decontaminated 

before beginning work, during drilling and sampling activities, and at the completion of each round of RFI 

activities in accordance with Tetra Tech SOP-06.  This equipment included DPT down-hole tools and 

hand augers, and surface water and groundwater sampling equipment.   

 

2.13.1 Sampling Equipment 

All non-dedicated (reusable) equipment used for collecting samples was decontaminated before field 

sampling, between sample collections, and at the end of each sampling event.  This equipment included 
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stainless steel augers, stainless steel mixing bowls, etc., and a water quality meter.  The following 

decontamination steps were taken: 

 

 Potable water and phosphate-free detergent wash (scrub if necessary) 

 Potable water rinse 

 Deionized (DI) water rinse 

 Air dry (if possible) 

 Wrap in aluminum foil (if not to be used immediately) 

 

An isopropanol rinse was not necessary because no oily residue was evident on the sampling equipment.  

Field analytical equipment such as pH, conductivity, and temperature probes were rinsed first with 

analyte-free water then with the sample prior to making measurements.   

 

2.14 FIELD CORRECTIVE ACTION 

Corrective action includes the process of identifying, recommending, approving, and implementing 

measures to counter unacceptable procedures or "out of QC" performance that can affect data quality, 

and the process of modifying procedures to address unexpected/unusual field conditions encountered.  

No non-conformance reports were issued during the June 2011 and November 2011 sampling events.   

 

2.15 INVESTIGATION-DERIVED WASTE HANDLING 

The field investigations generated several types of potentially contaminated wastes including personal 

protective equipment (PPE), decontamination fluids, DPT acetate sleeves, and purge water.  All PPE, 

tubing, and DPT acetate sleeves were double bagged and placed in NSA Crane trash receptacles 

(i.e., dumpsters).  All drilling and sampling equipment decontamination fluids and purge water were 

collected and discharged to the NSA Crane permitted waste treatment plant.  The cuttings produced from 

each DPT boring were scanned for volatile organic vapors, which were at ambient background levels for 

all borings, and cuttings were therefore used as backfill.  Any remaining cuttings were spread on the 

ground in the immediate vicinity of the boring.   

 

2.16 SITE MANAGEMENT AND FACILITY SUPPORT 

The Tetra Tech FOL coordinated all day-to-day activities and ensured that all field team members 

(including subcontractors) were familiar with the approved SAP and HASP during the investigation.  

Coordination of all sampling tasks, QA/QC, field documentation, field change orders, and daily fieldwork 

status reports to the Tetra Tech PM was also the responsibility of the Tetra Tech FOL.  Face-to-face 

meetings and electronic media were employed to provide NSA Crane personnel with the most immediate 
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and effective communication regarding site preparation, mobilization, demobilization, and sampling 

activities. 

 

2.17 RECORDKEEPING 

The Master Site Logbook served as the overall record of field activities.  Information recorded daily in the 

Master Site Logbook included daily field activities, weather conditions, identity and arrival and departure 

times of personnel, management issues, etc.  Copies of field log books are included in Appendix D.  Field 

data was also collected electronically using an eData system.   

 

All field records, chain-of-custody forms, sample logs sheets, field forms, logbooks, and notebooks were 

consolidated into a central project file for CTO F27G. 

 

2.18 RESTORATION AND REVEGETATION 

A site walkover performed by Tetra Tech personnel at the end of field activities resulted in a 

determination that restoration or revegetation due to drilling activities was not required. 
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3.0  DATA USABILITY ASSESSMENT 

The usability of the data generated during the SWMU 28 RFI directly affects whether project objectives 

have been achieved.  All of the results from samples that were submitted to the analytical laboratory were 

validated according to several specifications.  A description of the data review processes used to 

determine whether analytical laboratory data are of acceptable technical quality for use in decision 

making and summary tables that support the review of the data collected from SWMU 28 are presented in 

the Data Quality Review (DQR) in Appendix E.  Complete tables of all analytical data collected at 

SWMU 28 are presented in Tables 3-1, 3-2, 3-3, 3-4, and 3-5 which are attached to this report.   

 

The DQR includes data verification and data validation processes.  Verification is a process used to 

ensure that contractual requirements were satisfied.  Validation is a comparison of data quality indicators 

(DQIs) against prescribed acceptance criteria to assess analytical method performance.  The DQIs 

include measures to assess the bias and precision of the analytical calibrations and sample analyses.  

Together, verification and validation are the first steps in evaluating the DQIs of precision, accuracy, 

representativeness, completeness, comparability, and sensitivity (PARCCS).  Each of the PARCCS is 

discussed in greater detail in the DQR. 

 

Assignment of data qualification flags conformed to rules established in the USEPA guidance documents 

“Contract Laboratory Program (CLP) National Functional Guidelines for Organic Data Review” (USEPA, 

October 1999) and “CLP National Functional Guidelines for Inorganic Data Review” (USEPA, 

October 2004), and the Department of Defense (DoD) guidance document “Quality Systems Manual 

(QSM) for Environmental Laboratories”, Version 4.1 (DoD, April 2009), to the greatest extent practicable 

for non-CLP data.  Numerical criteria used in conjunction with these rules were specified in the SWMU 28 

SAP and the FTMR.  A complete printout of the analytical data with validation flags, data validation 

summary narrative reports, and data validation qualifications and discussions can be found in the reports 

in Appendix F.  A detailed description of the data qualification flags can be found in the DQR. 

 

The data collected during the SWMU 28 RFI were determined to be of sufficient quality to be used for 

determining the nature and extent of chemical contaminants identified at the site.  QC samples collected 

during the June 2011 sampling event included 10 field duplicate samples, 13 matrix spike/matrix spike 

duplicate (MS/MSD) samples, 3 equipment rinsate blanks, and 10 trip blanks, which met or exceeded the 

minimum frequencies and/or quantities defined in the SAP.  USEPA SW-846 methods were used to 

analyze the samples for VOCs, PAHs, PCBs, TPH (GRO/DRO/ERO), and site-related select metals 

(cadmium, chromium, copper, lead, and zinc).  Relatively fewer samples were also collected and 

analyzed for TPH Fractionation, lead, pH, and TOC.  QC samples collected during the November 2011 
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step-out sampling event included 1 field duplicate sample, 1 matrix spike/matrix spike duplicate 

(MS/MSD) sample, and 1 equipment rinsate blank, which met or exceeded the minimum frequencies 

and/or quantities defined in the SAP.  USEPA SW-846 methods were used to analyze the samples for 

TPH (DRO/ERO only).  Three of the samples were also analyzed for TPH Fractionation. 

 

Data validation was performed on all organic data in accordance with the SAP following the USEPA CLP 

Functional Guidelines for Organic Data Review and all inorganic (metals) data following the USEPA CLP 

Functional Guidelines for Inorganic Data Review, and in conjunction with the DoD QSM Version 4.1 and 

method specific criteria presented in the SAP.   

 

Sampling issues or field or laboratory conditions were identified that caused a rejection (R or UR) of 0 out 

of the 4,249 total data points from the June 2011 sampling event and 0 of the 31 total data points from the 

November 2011 step-out sampling event, so all data points are considered usable.   

 

Field duplicate precision measurements exceeded the acceptance criteria of 50 relative percent 

difference (RPD) for all soil and sediment samples and 30 percent of RPD for all aqueous samples (or 

two times the laboratory reporting limit for non-metals and four times the laboratory reporting limit for 

metals) for one or more analytes in 5 of the 10 field duplicate data sets.  A number of accuracy 

measurements exceeded the acceptance criteria for surrogate, internal standard (IS), or continuing 

calibration verification (CCV) percent recoveries (%Rs) for detected and non-detected analytes.  These 

data were qualified as estimated (J or UJ) and are considered usable.  No problems were associated with 

data representativeness and the data are considered usable. 

 

Some results were flagged with the qualifiers J, U, or UJ because the data were outside QC acceptance 

criteria.  For all detected target analytes in surface and subsurface soil, sediment, and surface water, the 

Limits of Quantitation (LOQs) were sufficiently sensitive (below the corresponding PSLs for human health 

direct contact and/or ecological exposure as originally identified in Worksheet #15 of the SAP and as 

revised according to current USEPA risk-based criteria as identified in Table E-3) to meet the project 

quality objectives (PQOs), with the exception previously noted in this summary.  Any positive detection 

between the LOQ and the laboratory detection limit (DL) were qualified as estimated (J) and are 

considered usable. 
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4.0  PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

4.1 PHYSIOGRAPHY AND TOPOGRAPHY 

SWMU 28 – Maintenance Shop Building 1820 Area is located in the central area of NSA Crane south of 

Highway 99 and west of Highway 78 and approximately one half-mile southwest of the Highway 5 and 

Highway 45 intersection.  The site is an irregular shaped area that is approximately 1,200 feet long in a 

southwest-northeast direction and 400 feet wide in a southeast-northwest direction and covers 

approximately seven acres.     

 

SWMU 28 is bounded on the west by a wooded area, an unnamed creek, and a railroad track further 

west of the creek and to the southeast by an unnamed creek within a wooded area.  To the north is 

asphalt parking area, Highway 99, and further north storage buildings.  Vehicle access to SWMU 28 is via 

two driveways from the Highway 99 and Highway 78 intersection northeast of the site.      

 

As shown on Figure 1-3, the site is located at the end of a ridge that is oriented in a southwest-northeast 

direction.  The site slopes topographically from 740 feet above mean sea level (msl) on the northeast 

portion of the site to 690 feet above msl on the northwest portion of the site.  The topography slopes 

down steeply to the creeks located into wooded valleys northwest and southwest of the site.  The 

elevation range of creek to the northwest is from 690 feet above msl to 670 feet above msl and the 

elevation range of creek to the southeast is from approximately 700 feet above msl to 670 feet above msl.   

 

4.2 METEOROLOGY 

NSA Crane is located in a warm, temperate climatic zone.  In general, the summers are warm and humid, 

and winters are mild with occasional short cold periods.  The daily high temperature ranges from an 

average July temperature of 89
 
degrees Fahrenheit (°F) to an average January temperature of 26°F.  

Precipitation is fairly evenly distributed throughout the calendar year; the maximum precipitation occurs 

during the spring and early summer.  The average annual precipitation at the facility is 44 inches and 

consists of 42 inches of rain and 15 inches of snow.  The average humidity ranges from 40 to 90 percent 

in summer and 60 to 90 percent in winter.  Long-term climatological records for the area indicate that the 

monthly prevailing wind direction is from the southwest from April through December and from the northwest 

during January through March [National Oceanic and Atmospheric Administration (NOAA, 1988)].  The 

annual prevailing wind direction for the region is from the southwest, and the annual average wind speed for 

the area is about 9.6 miles per hour.  Figure 4-1 is a wind rose summarizing the mean wind direction and 

wind speed distribution at the Indianapolis International Airport over a 5-year period (1985 to 1989).  
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4.3 SURFACE WATER HYDROLOGY 

The general topography at SWMU 28 is a northeast to southwest sloping ridge with drop-offs to the 

northwest and southeast toward the two unnamed creeks.  Most of the SWMU 28 site is occupied by 

asphalt and concrete paved parking lot and Buildings 2713 and 3387.  Unpaved gravel areas are at the 

extreme west and southwest portions of the site.  Surface water runoff from SWMU 28 drains from the 

site into the two unnamed creeks northwest and southeast of the site.  These two creeks merge 

approximately one quarter mile southwest of the site and flow into Boggs Creek approximately 2 miles 

south-southwest of the site.  Boggs Creek flows south and joins Turkey Creek approximately 2.5 miles 

further south.  Turkey Creek flows off of the NSA Crane facility approximately 9 miles south of the 

SWMU 28. 

 

4.4 GEOLOGY 

NSA Crane is in the unglaciated Crawford Upland physiographic province of southern Indiana, which is a 

rugged dissected plateau bordered on the west by the Wabash Lowland and on the east by the Mitchell 

Plain.  Bedrock geology at SWMU 28 is the Lower Pennsylvanian-age Mansfield Formation of the 

Raccoon Creek Group (Figure 4-2) overlain by thin Quaternary-age deposits.  Small fragments of bedrock 

recovered during DPT activities consisted of a reddish brown, fine grained weathered sandstone and a 

brittle weathered gray shale encountered in one boring (28SB11).  This formation is consistent with the 

Pennsylvanian Mansfield Formation.  Depth to bedrock at the site was determined during the June 2011 

RFI activities ranged from 4.2 feet bgs east of Building 2713 in 28SB01 to 19.0 feet bgs in 28TW06 south 

of former Building 1820.   

 

During SWMU 28 RFI activities, a total of 71 soil borings and 6 borings for temporary groundwater wells 

were installed to depths ranging from 2 feet bgs to 19 feet bgs.  The soil samples collected from these 

borings showed the surface sediments were generally a dry to moist, brown, silty clay.  Soil boring, 

28SB05, immediately east of Building 1818, encountered a 3-foot thick gravel layer from 0 to 3 feet bgs.   

 

The boring number, sample identification, date of installation, total depth, and analytical analysis of the 

soil borings and temporary groundwater wells are listed on Table 2-2.  The boring logs are included in 

Appendix B.  The locations of the soil borings are shown in Figure 2-2.   

 

4.5 SOILS 

The soil below the main portion of SWMU 28 is identified as a member of the Zanesville-Udorthents 

Group in the Soil Survey of Martin County, Indiana published by the US Department of Agriculture 
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(USDA) Natural Resource Conservation Service.  The soil on the hillsides to the south, and east of the 

site is the Wellston-Gilpin and the soil to the west of the site is described as the Wellston-Udorthents. 

 

The Zanesville-Udorthents soil is described as moderately sloping, deep, well drained to moderately well 

drained, silt loam developed in the natural drainage ways.  Udorthents describes soil that has been 

affected by construction activities which occurred at SWMU 28.  This silt loam has low organic matter 

content, moderate permeability, and moderate surface runoff.  Near the top of bedrock the soil is a friable 

silt loam.   

 

The Wellston-Gilpin soils are described as deep and moderately deep, gently sloping to very steep, well-

drained soil formed from loess and material weather from sandstone, siltstone, and shales on uplands.   

 

The Wellston-Udorthents soils are described as a strongly sloping, very shallow to deep, well drained 

soils on the side of slopes in the uplands.  This soil group identifies soils that were affected by the 

construction at SWMU 28.   

 

These soil descriptions are consistent to the surface and subsurface soils collected during the June 2011 

and November 2011 RFI activities.   

   

4.6 HYDROGEOLOGY 

A total of 6 borings were drilled in June 2011 with the intent to install six temporary groundwater wells.  

However, only two borings, 28TW02 and 28TW03, encountered groundwater and were converted to 

temporary groundwater wells.  The remaining four borings, 28TW01, 28TW04, 28TW05, and 28TW06, did 

not encounter groundwater and the borings were abandoned by backfilling with drill cuttings and 

bentonite (see Figure 2-3 for temporary groundwater well boring locations).  All borings terminated at 

bedrock which ranged from 5 feet bgs in 28TW01 to 19 feet bgs in 18TW06.  The two temporary 

groundwater wells placed during the RFI activities ranged in depths from 10 feet bgs in 28TW02 to 

16 feet bgs in 28TW03.  The water-bearing zones were encountered in thin silty clay and fine sand zones 

of the unconsolidated sediments.  The initial depth to groundwater in the temporary groundwater wells 

ranged from 1.50 feet bgs in 28TW02 to 9.00 feet bgs in 28TW03.  

 

There is a limited amount of groundwater in the unconsolidated zone between surface and bedrock.  

Since only two of six well borings encountered groundwater it is not possible to extrapolate a groundwater 

flow direction based on the groundwater information collected during the June 2011 RFI activities.  Based 

on topography and the proximity of nearby streams, it is expected that shallow site groundwater generally 

migrates to and discharges into these streams. 
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4.7 DEMOGRAPHY AND LAND USE 

NSA Crane is located in a rural, sparsely populated region of south-central Indiana.  The NSA Crane 

operations consist of weapons support and logistics.  Much of NSA Crane daily working population is 

located within a 1 mile radius of SWMU 28.  Daily activities that occur at SWMU 28 include vehicle 

maintenance, vehicle storage, and storage of road maintenance material such as sand, gravel, and road 

salt.  The site is open during working and non-working hours.      

 

4.8 ECOLOGY 

The NSA Crane facility includes developed areas, wooded areas, and old agricultural fields in various 

stages of biological succession.  Eighty percent of NSA Crane’s approximately 63,000 acres is classified 

as Central Hardwoods Forest of the United States (NEESA, 1983).  The hillside communities include 

hickory, white and black oak, red maple, sugar maple, tulip poplar, ash, and beech.  Areas that tend to be 

wetter, such as the area along Haynes Branch, have river birch, willow, sycamore, and cottonwood.    

 

The wildlife habitats and vegetation types present at NSA Crane (including many stages of forest 

succession, streams, ponds, Greenwood Lake, and grassy open spaces) support a diverse terrestrial and 

aquatic fauna.  The abundance of wildlife is mainly due to the mixture of landforms and vegetation types 

that occur over the installation.  There is an adequate amount of forage materials, concealment 

opportunities, and shelter locations to support a highly diverse wildlife community at the site. 

 

SWMU 28 is a developed 7-acre site located at the top of a ridge with grass covered hillsides and 

hardwood trees.  Much of the site is paved or gravel covered which provides little ecological habitat.  

However the grassy and small wooded areas east, south, and west of the main operating areas of the site 

and the two unnamed creeks do support wildlife.  There are no lakes or wetlands at SWMU 28. 

 

Terrestrial habitats, such as the wooded and grassy hillsides and the two unnamed creeks provide shelter 

and food sources for various species of mammals, birds, various amphibians, reptiles, fish, and 

invertebrates.  A total of 46 distinct fish species were collected from the installation during a 1987 

inventory of fish fauna at NSA Crane and 16 species of fish, none of which were unusual to the area, 

were observed in Turkey Creek.  Many small fish, less than 3 inches in length, and snakes were observed 

in shallow pools of both creeks during the RFI activities.  The two unnamed creeks flow into Boggs Creek 

which empties into Turkey Creek. 
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Both creeks flow from northeast to southwest along the entire southeast and northwest sides of the site.  

The southeast creek is generally meandering, approximately 15 feet to 20 feet wide in some areas and 

less than 10 feet wide in others.  The base of the creek is comprised of sediment and sandstone gravel.  

The stream is generally shallow during normal flow with some pools about 3 feet deep.  The riparian zone 

along the southeastern stream includes wooded areas to the north transitioning into a grassy area then 

back to a wooded area as the stream moves further southwest.  The northwest creek is generally straight 

with some meanders and is approximately 5 feet wide.  The base of the creek contains sediment and 

sandstone gravel.  The stream is generally shallow during normal flow with pools no deeper than 1-foot.  

The riparian zone along the entire length of the northwest creek is wooded on both sides of the steam 

(see Figure 1-2).  Both streams flow throughout the year however there is much less water flow than in 

the drier times of the year.   

 

Additional information regarding the environmental setting, threatened and endangered species of NSA 

Crane, and the surrounding area is discussed in the Ecological Risk Assessment section of this report. 
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5.0  NATURE AND EXTENT OF CONTAMINATION 

This section discusses the locations, spatial patterns, and concentrations of chemical contaminants at 

SWMU 28.  As discussed in Section 1.0, spills and releases from general site activities at SWMU 28 are 

the likely sources of potential contamination.  The historical information indicates that releases likely 

occurred directly onto the surface soil and potentially the subsurface soil, as well as discharging along the 

sides of the valleys below the site.  RFI field activities for SWMU 28 were conducted during two separate 

field investigation events in June 2011 and November 2011 to investigate potential contamination at 

SWMU 28.  During the first phase of the RFI sampling, surface and subsurface soil, groundwater, 

sediment, and surface water were investigated for select volatiles, PAHs, PCBs, TPH, and select metals.  

During the second phase of the RFI subsurface soil samples were investigated for TPH. 

 

The analytical data from the June 2011 and November 2011 RFI sampling are included in this discussion 

of nature and extent.  Figure 5-1 displays the soil TPH concentration that exceeds the PSLs and 

Figure 5-2 displays the sediment metal concentrations that exceed the PSLs.  These two figures show 

only COPCs that exceed PSLs to the extent that warranted further considerations.     

 

5.1 SURFACE SOIL 

Table 5-1 presents the chemicals detected at least once in surface soil along with the USEPA Residential 

Regional Screening Level (R-RSL) and USEPA ecological screening level.  IDEM Direct Contact soil 

criteria were also presented on the table.  Table 5-2 presents basic summary statistics for those 

chemicals detected at least once in surface soil.  In June 2011, 65 surface soil samples were collected at 

SWMU 28, 28SO01 through 28SO65 and analyzed for certain metals (cadmium, chromium, copper, lead, 

and zinc), select volatiles, PAHs, PCBs, and TPH. 

 

Screening criteria exceedances were noted for metals, PAHs, and PCBs.  No criteria exceedances were 

noted for volatiles.  Volatiles were only detected in one surface soil sample from 28SO18.  USEPA RSLs 

and USEPA ecological screening levels are not available to evaluate TPH.  However, TPH exceedances 

were evaluated using IDEM criteria.  A discussion of the magnitudes and distributions of metals, PAHs, 

PCBs, and TPH in surface soil is presented below.   

 

Metals were detected in all 45 surface soil samples collected at SWMU 28.  Forty-one samples were 

analyzed for metals besides lead, and all forty-five samples were analyzed for lead.  Concentrations of 

cadmium, copper, lead, and zinc were detected below the USEPA direct contact screening levels.  

Chromium was detected at concentrations ranging from 10.9 mg/Kg to 42.7 mg/Kg.  Chromium 

concentrations exceed the USEPA direct contact screening level based on hexavalent chromium 
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[chromium VI (0.29 mg/Kg)] in every sample; however none of the chromium concentrations exceed the 

USEPA direct contact screening level based on trivalent chromium (chromium III).  None of the chromium 

samples exceeded the IDEM direct contact screening level (430 mg/Kg).  All the metals were detected at 

least once at concentrations exceeding the USEPA ecological screening level.  Six cadmium samples 

exceeded the USEPA ecological screening criteria (0.36 mg/Kg) and were located in the IA5-Pipe 

Discharge Points and the Outside Truck Wash Rack Area.  The cadmium sample concentrations ranged 

from 0.46 mg/Kg (28SO53) to 1.41 mg/Kg (28SO46).  Only two chromium samples (28SO01 and 

28SO48) exceed the USEPA ecological screening level (26 mg/Kg).  A chromium concentration of 

42.7 mg/Kg (28SO01) is located in IA1-Buidling 1818 Gravel Pad and a chromium concentration of 

29.1 mg/Kg (28 SO48) is located in IA5-Pipe Discharge Points.  Four copper samples were detected at 

concentrations exceeding the USEPA ecological screening level (28 mg/Kg).  These copper 

concentrations ranged from 28.5 mg/Kg (28SO45) to 104 mg/Kg (28SO65) and these samples are 

located in IA1-Building 1818 Gravel Pad, IA5 Pipe Discharge Points, and the Outside Truck Wash Rack 

Area.  All the lead surface soil samples, with the exception of three samples, were detected at 

concentrations exceeding the USEPA ecological screening level (11 mg/Kg); however, none exceeded 

the USEPA direct contact screening level of 400 mg/Kg.  Nine samples of zinc were detected at 

concentrations exceeding the USEPA ecological screening level (46 mg/Kg).  These zinc concentrations 

ranged from 49.3 mg/Kg (28SO13) to 230 mg/Kg (28SO65) and these samples are located in 

IA2-Building 1820 Gravel Pad, IA5-Pipe Discharge Points, and the Outside Truck Wash Rack Area.   

 

PAHs were detected in 39 of 44 surface soil samples at SWMU 28 that were analyzed for PAHs.  

Seventeen PAHs were detected in soil samples from SWMU 28.  Concentrations of two PAHs exceeded 

the USEPA R-RSLs.  No PAH concentrations exceeded the USEPA ecological screening levels.  

Benzo(a)pyrene was detected in four of 41 samples.  Detected concentrations of benzo(a)pyrene in three 

samples exceeded the USEPA R-RSL (0.015 mg/Kg).  These benzo(a)pyrene concentrations ranged 

from 0.0253 mg/Kg (28SO07) to 0.304 mg/Kg (28SO54).  Dibenzo(a,h)anthracene was detected in one of 

41 samples and did not exceed the USEPA R-RSL (0.015 mg/Kg) in the detected sample.  However, 

detection limits for benzo(a)pyrene in two samples and dibenzo(a,h)anthracene in three samples 

exceeded the USEPA R-RSLs.  Detected concentrations of benzo(a)pyrene exceeding the USEPA 

R-RSL were located in IA-1 Building 1818 Gravel Pad and IA-5-Pipe Discharge Points. 

 

Aroclor-1260 was the only PCB detected in surface soil.  Aroclor-1260 was detected infrequently (three 

detections out of 38 samples at concentrations ranging from 0.0229 mg/Kg to 0.152 mg/Kg.  None of 

these samples exceeded the USEPA R-RSL, however, all three samples and detection limits for the non-

detected samples exceeded the USEPA ecological screening level (0.000332 mg/Kg).  The three 

detected samples (28SO41, 28SO42, and 28SO46) are all located in IA5-Pipe Discharge Points.   
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TPH were analyzed as DRO, ERO, and GRO.  DRO and ERO were detected in most samples (40 to 41 

of 41 samples), while GRO were detected in 7 of 41 samples as shown in Table 5-1 and 5-2.  Because 

USEPA R-SLs and USEPA ecological screening levels for DRO and ERO were not available, these 

chemicals were compared to IDEM criteria.  The maximum concentrations of DRO (421 mg/Kg) and ERO 

(453 mg/Kg) exceeded the IDEM migration to groundwater screening level (230 mg/Kg) but do not 

exceed IDEM direct contact screening level (3,100 mg/Kg).  Three of the surface soil samples exceeding 

the IDEM migration to groundwater criteria (28SO06, 28SO08, and 28SO09) are located in IA1-Building 

1818 Gravel Pad and at one surface soil sample (28SO45) is located at the IA5-Pipe Discharge Point.  All 

GRO concentrations were less than IDEM criteria.  

  

TPH Fractionation analysis was performed on the four surface soil samples with concentrations of DRO 

and ERO that exceeded the site PSL.  The TPH DRO or ERO results are presented in Table 5-3.  The 

TPH DRO and ERO concentrations that exceed PSLs are shown on Figure 5-1.  

 

5.2 SUBSURFACE SOIL 

Table 5-4 presents the chemicals detected at least once in subsurface soil along with the USEPA R-RSL.  

IDEM Direct Contact soil criteria were also presented on the table.  Table 5-5 presents basic summary 

statistics for those chemicals detected at least once in subsurface soil.  In June 2010, 33 subsurface soil 

samples were collected.  Thirty samples were analyzed for certain metals (note that 33 samples were 

analyzed for lead), select volatiles, PAHs, PCBs, and TPH.  In November 2011, twelve additional samples 

were analyzed for TPH.   

 

Screening criteria exceedances were noted for metals, PAHs, and PCBs.  No volatiles were detected in 

subsurface soil samples.  USEPA R-SLs and USEPA ecological screening levels were not available to 

evaluate TPH.  However, TPH exceedances were evaluated using IDEM criteria.  A discussion of the 

magnitudes and distributions of metals, PAHs, PCBs, and TPH in subsurface soil is presented below.   

 

Metals were detected in all subsurface soil samples at SWMU 28.  As in surface soil, only chromium 

exceeded the USEPA R-RSL in subsurface soil.  Concentrations of cadmium, copper, lead, and zinc were 

detected below the USEPA direct contact screening levels.  Chromium concentrations exceed the 

USEPA direct contact screening level based on chromium VI in every sample; however none of the 

chromium concentrations exceed the USEPA direct contact screening level based on chromium III.  

Chromium was detected at concentrations ranging from 11 mg/Kg (28SO11) to 33.7 mg/Kg (28SO36).  

None of the chromium samples exceeded the IDEM direct contact screening level (430 mg/Kg).   
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Seventeen PAHs were detected in surface soil samples from SWMU 28; however, eight PAHs were only 

detected in one of 30 samples subsurface soil samples.  Concentrations of two PAHs exceeded the 

USEPA R-RSLs.  Benzo(a)pyrene was detected in one of 30 samples at a concentration of 0.0934 mg/Kg 

(28SO32) exceeding the USEPA R-RSL (0.015 mg/Kg).  Dibenzo(a,h)anthracene was detected in one of 

30 samples at a concentration of 0.0182 mg/Kg (28SO32) exceeding the USEPA R-RSL (0.015 mg/Kg).  

Soil sample 28SO32 was located in the IA3-Building 1818 UST area. 

 

Aroclor-1260 was the only PCB detected in subsurface soil.  Aroclor-1260 was detected infrequently 

(three detections out of 30 samples) at concentrations ranging from 0.0677 mg/Kg (28SO30) to 

0.729 mg/Kg (28SO22).  The three detected samples were all located within the IA3-Building 1818 UST 

area. 

 

Only one sample at a concentration of 0.792 mg/Kg (28SO22) exceeded the USEPA R-RSL of 

0.22 mg/Kg.   

 

DRO and ERO were detected in most samples, while GRO were only detected in 3 of 30 samples and 

were compared to IDEM criteria as shown in Table 5-4. Several concentrations of DRO and ERO 

exceeded the IDEM migration to groundwater screening level (230 mg/Kg) but did not exceed IDEM 

direct contact screening level (3,100 mg/Kg).  All GRO concentrations were less than IDEM criteria 

(120 mg/Kg).  Five subsurface soil samples from four soil borings (28SO21, 28SO22, 28SO70, and 

28SO71) exceeding the IDEM migration to groundwater criteria are located within the IA3-Building 1818 

UST area (see Figure 5-1). 

 

A TPH Fractionation analysis was performed on the five subsurface soil samples with concentrations of 

DRO or ERO that exceeded the site PSL.  The TPH DRO and ERO results are presented in Table 5-3.  

The TPH DRO and ERO concentrations that exceed PSLs are shown on Figure 5-1. 

 

5.3 GROUNDWATER 

Table 5-6 presents the chemicals detected at least once in groundwater along with the USEPA tap water 

screening level.  The IDEM Groundwater Default Closure Level was also presented on the table.  

Table 5-7 presents basic summary statistics for those chemicals detected at least once in groundwater.  

In June 2011 two groundwater samples were collected and analyzed for certain metals, select volatiles, 

PAHs, and PCBs.  Zinc, cis-1,2-dichloroethene, and methyl tert butyl ether were the only chemicals 

detected in groundwater at SWMU 28.  Zinc was detected in both groundwater samples at concentrations 

below the USEPA tap water RSL.  Cis-1,2-dichloroethene and methyl tert butyl ether were detected in 

28GW03 at concentrations below the USEPA tap water screening level. 
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5.4 SEDIMENT 

Table 5-8 presents the chemicals detected at least once in sediment and the comparison to the USEPA 

R-RSL and USEPA ecological screening level.  IDEM Direct Contact soil criteria were also presented on 

Table 5-8.  Table 5-9 presents basic summary statistics for those chemicals detected at least once in 

sediment.  In June 2011, twelve sediment samples were collected from locations 28SD01 through 

28SD12.  Two sediment samples, 28SD01 and 28SD06 were collected upgradient of SWMU 28 and 

represent background conditions not site contamination.  SD01 through SD05 were collected from the 

stream southeast of the site.  SD06 through SD08 were collected from the stream northwest of the site.  

SD09 through SD12 were collected from the Outside Truck Wash Rack Area.  Sediment samples were 

analyzed for certain metals, PAHs, PCBs, and TPH.  Metals, PAHs, PCBs, and TPH were detected in 

sediment at SWMU 28.  The metal concentrations in sediment that exceeded the PSLs are shown on 

Figure 5-2. 

 

Cadmium, chromium, copper, lead, and zinc were detected in sediment at SWMU 28 at concentrations 

exceeding either the USEPA R-RSL or the USEPA ecological screening level.  Cadmium was detected at 

concentrations greater than the USEPA ecological screening level but less than the USEPA R-RSL.  

Concentrations from the stream southeast of the site are greater than concentrations from the other two 

sediment sample areas.  Every chromium sample was detected at concentrations exceeding the USEPA 

R-RSL and five detected samples exceeded the USEPA ecological screening level.  Chromium 

concentrations from the Outside Truck Wash Rack Area are less than concentrations from the streams 

and only were detected at concentrations exceeding the USEPA R-RSL.  Copper was detected in two 

samples at concentrations exceeding the USEPA ecological screening value; both samples were located 

in the Outside Truck Wash Rack Area.  Lead did not exceed the USEPA R-RSL.  Lead exceeded the 

USEPA ecological screening value in three samples located in the northwest stream and the Outside 

Truck Wash Rack Area.  Zinc was only detected in two samples at concentrations exceeding the USEPA 

ecological screening level; the two samples were collected from the stream southeast of the site. 

 

Fifteen PAHs were detected in sediment samples from SWMU 28.  None of the PAHs were detected at 

concentrations exceeding the USEPA R-RSL.  Dibenzo(a,h)anthracene was the only PAH detected at 

concentrations exceeding the USEPA ecological screening level.  Concentrations of two 

dibenzo(a,h)anthracene samples from the stream southeast of the site were detected at concentrations 

exceeding the USEPA ecological screening level.  Detection limits from two of the samples from the 

stream northwest of the site and detection limits from three samples in the Outside Truck Wash Rack 

Area exceeded the USEPA ecological screening level.  Detection limits for 2-methylnaphthalene and 

acenaphthene exceeded the USEPA ecological screening level in all three sediment sampling areas.   
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DRO were detected in 8 of 10 site samples and were not detected in background samples.  ERO were 

detected all samples including background samples.  All concentrations of DRO and ERO were well 

below the IDEM criteria for migration to groundwater screening level (230 mg/Kg). 

 

5.5 SURFACE WATER 

In June 2011, three surface water samples were collected from SWMU 28.  28SW01 collocated with 

28SD05 was collected from the stream southeast of the site while 28SW02 collocated with 28SD08 was 

collected from the stream northwest of the site.  28SW03 was collected from the Outside Truck Wash 

Rack Area and is collocated with 28SD11.Table 5-10 presents the chemicals detected at least once in 

surface water and the comparison to the USEPA tap water screening level and the ecological screening 

level.  The IDEM Groundwater Default Closure Level was also presented on Table 5-10.  Table 5-11 

presents basic summary statistics for those chemicals detected at least once in surface water.   

 

Surface water samples were analyzed for certain metals, select VOCs, PAHs, and PCBs.  Cadmium, 

chromium, copper, zinc, anthracene, and pyrene were the only chemicals detected in surface water at 

SWMU 28.  Cadmium was detected in one sample, 28SW01, at concentrations below the USEPA tap 

water screening level and above the ecological screening level.  Chromium was detected in one sample, 

28SW01.  The one detected sample and the two detection limits exceeded the USEPA tap water 

screening level however none of the samples exceeded the USEPA ecological screening level.  Copper 

was detected in all three samples; however only concentrations from 28SW01 and 28SW02 exceeded the 

USEPA ecological screening level.  None of the copper concentrations exceeded the USEPA tap water 

screening level.  Zinc was detected in all three samples at concentrations below the USEPA tap water 

screening level and USEPA ecological screening level.  Anthracene was detected in 28SW02 and 

28SW03; however all three samples exceed the USEPA ecological screening level.  None of the samples 

exceed the USEPA tap water screening level.  Pyrene was detected in 28SW02 and 28SW03 and none 

of the samples exceed the USEPA tap water screening level or the USEPA ecological screening level.   
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6.0  CONTAMINANT FATE AND TRANSPORTATION ANALYSIS 

This section discusses the evaluation of contaminant fate and transport at SWMU 28 to provide an 

understanding of potential risks from contaminant migration.  To support the evaluation, a discussion of 

the physical and chemical properties of the contaminants associated with SWMU 28 sources and their 

potential persistence, migration, dispersion, and degradation pathways and the CSM of contaminant 

migration are provided.    

 

6.1 PHYSICAL AND CHEMICAL PROPERTIES 

Persistence of various classes of contaminants and their chemical and physical properties in soil-water 

environments are discussed in this section.  Several chemical transformation mechanisms affect 

contaminant persistence, including hydrolysis, biodegradation, photolysis, and oxidation/reduction 

reactions.  The following general classes of contaminants were identified as exceeding screening levels in 

Section 5: 

 

 Metals 

 VOCs 

 PAHs 

 PCBs 

 

6.1.1 Metals 

The fate and transport of metals are controlled mainly by the mobility of soil particles and dissolution into 

water present in the immediate environment.  Metals do not undergo degradation reactions that most 

organic chemicals do; therefore, they are considered to be persistent.  The major fate mechanisms for 

metals are adsorption to the soil matrix and bioaccumulation.  The mobility of metals is influenced 

primarily by their physical and chemical properties, in combination with the physical and chemical 

characteristics of the soil matrix.  Factors that assist in predicting the mobility of inorganic species are the 

soil/pore water pH, soil/pore water Eh, and cation exchange capacity.  The mobility of metals generally 

increases with decreasing soil pH and cation exchange capacity. 

 

There are some instances where metals are found at such concentrations or in such forms 

(e.g., oxidation states) that they may migrate in solution.  It is possible that industrial activities could 

saturate all available exchange sites in soil and result in a metal being mobilized.  Metals are also more 

mobile under acidic conditions, which may exist in areas where plating-type activities have occurred.  In 

these cases, it is possible for metals to migrate vertically through the soil column and reach the 
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groundwater.  Therefore, the metals detected in groundwater samples may represent the total of 

dissolved metals and metals adhering to any suspended soil material that may be present in the samples. 

 

The following discussion of physical and chemical properties and general fate and transport of metals in 

the environment was summarized from information provided by Agency for Toxic Substances and 

Disease Registry (ATSDR) toxicological profiles (September 2008).  The information available on physical 

and chemical properties as summarized by ATSDR indicates that under normal environmental conditions, 

metals are not soluble (i.e., they have solubility limits of typically in the low milligrams per liter range under 

controlled laboratory conditions in distilled water).  However, solubilities can be significantly altered by 

environmental conditions (such as pH, oxidizing or reducing conditions, presence of various naturally 

occurring organic or inorganic chemical species, water salinity, etc.), which can result in attenuating 

mechanisms such as precipitation, cation exchange, adsorption, etc.  Often whether any metal is in a 

dissolved phase or solid phase depends on a combination of several chemical mechanisms that vary by 

metal and by oxidation state or valence.  Acidity or alkalinity as measured by pH can directly influence the 

mobility of metals because metal solubilities generally increase with increasing hydrogen ion content 

(i.e., decreasing pH levels) and because pH may influence the intensity of reduction-oxidation reactions.  

Many studies have found that the predominant adsorbates of metal ions are iron and manganese oxides 

and organic matter such as detrital plant material and humic coatings on mineral surfaces.  Metal 

hydroxides of iron, aluminum, and manganese are important reductive surfaces in subsurface materials 

with respect to interactions with charged species such as hydrogen, aluminum, cadmium, zinc, lead, and 

copper and with negatively charged species such as phosphate, sulfate, bicarbonate, and fluoride.  The 

adsorption of species on oxides is strongly dependent on pH due to the variable pH-dependent surface 

charge and potential of metal hydroxides and due to a pH-dependent speciation of the adsorbate.   

 

Metals are found naturally in varying concentrations in mineral ores, and consequently, anthropogenic 

activities (e.g., mining) or natural forces (e.g., surface water erosion, wind, etc.) tend to disperse them 

over large land areas.  However, metals are also co-occurring constituents within the inorganic (non-

combustible) fractions of fossil fuels (mainly coal and sometimes fuel oil) at various concentrations.  

Therefore, the combustion of fossil fuels, which have been a primary source of heat and energy, has 

resulted in the inadvertent concentration of these metals in the non-combustible portion of fuels 

(e.g., bottom ash or fly ash) at elevated levels in residential and industrial areas.  Metals are also present 

at varying concentrations in commercial chemical products of daily industrial use.  Therefore, at industrial 

sites, not only do operations involving combustion of fossil fuels lead to a release of metals, but 

operations involving plumbing (copper pipes, galvanized steel pipes, lead/tin solder, etc.), 

pesticide/insecticide application, paint, and preservation of wood timbers (especially in older buildings), 

etc., may also lead to their release. 
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6.1.2 VOCs 

VOCs are generally more soluble in water than other chemicals and have a low capacity for retention by 

soil organic carbon.  Some components of TPH are VOCs and are included in this discussion. Therefore, 

VOCs are typically the most frequently detected organic chemicals in groundwater.  These types of 

chemicals may migrate through the soil column after they are released by a spill event or by subsurface 

waste burial as infiltrating precipitation solubilizes them.  Some fraction of these chemicals is retained by 

the soil, but most will continue migrating downward to the water table.  At that time, migration occurs 

primarily laterally with the hydraulic gradient.  Again, some portion of the chemical may be retained by the 

saturated soil.  

 

6.1.3 PAHs 

PAHs are generally considered to be fairly immobile chemicals in the environment.  PAHs are large 

molecules that have low solubilities, vapor pressures, and Henry's Law constants, and have high 

partitioning coefficients.  Some components of TPH are PAHs and are included in this discussion.  The 

low molecular weight PAHs (e.g., acenaphthene, anthracene, fluorene, and phenanthrene) may volatilize 

from surface waters, whereas the higher molecular weight PAHs (e.g., benzo(a)pyrene, 

benzo(a)anthracene, chrysene, etc.) are less likely to volatilize.  PAHs in soil are much more likely to bind 

to soil and be transported via mass transport mechanisms than through dissolution.  These compounds, 

when found in the surface soil, generally do not migrate vertically to a great extent.  Instead, they are 

more likely to adhere to soil particles and be removed from the site via surface water runoff and erosional 

processes.  Especially, when no pavement is present, erosion controls are not present, or functioning 

properly. 

 

Bio-concentration of PAHs in aquatic organisms is greater for the higher molecular weight compounds 

than the lower molecular weight compounds.  PAHs can be bioaccumulated from water, sediments, or 

lower organisms in the food chain.  Bioaccumulation from water through biological membranes requires 

the chemical in the surrounding water to be available in a dissolved form.  Environmental factors that 

reduce the amount of a chemical in true solution will also reduce the rate of uptake of the chemical.  

Among the most important processes that reduce bioavailability are adsorption to suspended solids, 

adsorption to sediments, adsorption to humic acids and other macromolecules, formation of colloidal 

suspensions, chelation, complexation, and ionization.  Some of the bound chemicals may be available to 

benthic organisms through ingestion or direct uptake from pore water (Rand and Petrocelli, 1985). 

 

PAHs are highly amenable to microbial degradation in soil and sediment.  The rate of degradation is 

influenced by temperature, pH, oxygen concentrations, initial chemical concentrations, and moisture.  
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Photolysis, hydrolysis, and oxidation are not important fate processes for the degradation of PAHs in soil 

(ATSDR, October 1989). 

 

The most important fate processes for PAHs in water are photo-oxidation, chemical oxidation, and 

biodegradation.  PAHs do not contain functional groups that are susceptible to hydrolytic reactions, and 

hydrolysis is considered an insignificant degradation mechanism.  The rate of photodegradation is 

influenced by water depth, turbidity, and temperature.  Benzo(a)pyrene, chrysene, fluorene, and pyrene 

are reported to be resistant to photodegradation.  PAHs may also be oxidized by chlorination and 

ozonation, and they may be metabolized by microbes under oxygenated conditions (ATSDR, October 

1989). 

 

6.1.4 PCBs 

PCBs are generally inert and are relatively insoluble in water.  PCBs are unlikely to migrate from soil to 

groundwater due to their affinity to adsorb to soil and sediment (ATSDR, November 2000).  

 

PCBs are considered to be environmentally persistent organic chemicals.  Biodegradation is the major 

process known to transform PCBs under environmental conditions, and only the lighter isomers are 

measurably biodegraded (ATSDR, November 2000).  Although some microorganisms (e.g., the fungi 

Phanaerochaete chrysosporium) may biodegrade PCBs, such fungi may not exist in local soil.  No abiotic 

processes are known to significantly degrade PCBs in soil and sediment (ATSDR, November 2000).  

Base-, acid-, and neutral-promoted hydrolysis are considered to be inconsequential degradation 

mechanisms for PCBs (USEPA, December 1982). 

 

6.2 CONCEPTUAL SITE MODEL OF CONTAMINAT MIGRATION 

The CSM for SWMU 28 was developed based on site history and uses and site contaminant fate and 

transport pathways and processes.   

 

The primary source of contamination at SWMU 28 is from spills and releases from general site activities.  

Contaminants from the spills and general site activities can migrate via several pathways as discussed, in 

Section 6.2.1.  Potential exposure routes and receptors are discussed in Section 6.2.2. 

 

6.2.1 Potential Contaminant Migration Pathways 

Contamination at SWMU 28 is from spills and releases from general site activities.  After release to the 

soil, contamination may migrate through the movement of soil, volatilization to the air or migration to 

groundwater, surface water, or sediment. 
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6.2.2 Potential Exposure Routes and Receptors 

The Garage Area is an active maintenance and repair facility for NSA Crane’s heavy equipment and 

automotive fleet.  The area has been in operation since the 1940s and is expected to continue similar 

operations for the foreseeable future.  The Garage Area inventory currently includes approximately 250 

pieces of construction equipment, including bulldozers, air compressors, and truck-mounted cranes, as 

well as the activity’s automotive equipment.  The historical and current use at SWMU 28 is automotive 

and heavy equipment repair.  Current site users include occupational workers in buildings within the 

immediate area (Garage Area), maintenance (e.g., utilities) and construction workers, and trespassers.  

The area is rural, and the nearest residence is located further than one mile from the site.  However, 

because future land use is unknown, it is common practice to evaluate the future use of a property as 

residential.  Therefore, potential future receptors include residents and recreational users of the site.   
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7.0  HUMAN HEALTH RISK ASSESSMENT 

This section presents the HHRA for SWMU 28-Maintenance Shop Building 1820 Area at NSA Crane.  

The objective of the HHRA is to determine whether detected concentrations of chemicals within the study 

areas pose a significant threat to potential human receptors under current and/or future land use.  The 

potential risks to human receptors were estimated based on the assumption that no actions were taken to 

control contaminant releases. 

 

7.1 INTRODUCTION 

The following current USEPA and IDEM guidance documents were used to develop the framework for the 

baseline HHRA: 

 

 Risk Assessment Guidance for Superfund:  Volume I, Human Health Evaluation Manual (Part A) 

(USEPA, December 1989).  

 

 Navy Policy on the Use of Background Chemical Levels (Navy, January 2004). 

 

 U.S. Navy Human Health Risk Assessment Guidance (Navy, December 2008) 

 

 Human Health Evaluation Manual, Supplemental Guidance:  Standard Default Exposure Factors 

(USEPA, March 1991). 

 

 Distribution of Preliminary Review Draft:  Superfund’s Standard Default Exposure Factors for the 

Central Tendency and Reasonable Maximum Exposure (RME) (USEPA, May 1993). 

 

 Exposure Factors Handbook.  Office of Health and Environmental Assessment (USEPA, August 

1997). 

 

 Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation Manual (Part D, 

Standardized Planning, Reporting, and Review of Superfund Risk Assessments) (USEPA, December 

2001). 

 

 Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, 

Supplemental Guidance for Dermal Risk Assessment), Final Guidance (USEPA, July 2004). 
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 Guidelines for Carcinogen Risk Assessment (USEPA, March 2005). 

 

 Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens 

(USEPA, March 2005). 

 

 Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part F, 

Supplemental Guidance for Inhalation Risk Assessment) (USEPA, January 2009). 

 

 Risk Integrated System of Closure.  User’s Guide and Technical Resource Guidance Document 

(IDEM, May 2009). 

 

A HHRA consists of five components: data evaluation, exposure assessment, toxicity assessment, risk 

characterization, and uncertainty analysis.  Sections 7.2 through 7.6 contain detailed discussions of the 

five components of the HHRA. 

 

Three major aspects of chemical contamination and environmental fate and transport must be considered 

to evaluate potential risks:  (1) contaminants with toxic characteristics must be found in environmental 

media and must be released by either natural processes or by human action; (2) potential exposure 

points must exist; and (3) human receptors must be present at the point of exposure.  Risk is a function of 

both toxicity and exposure.  If any one of these factors is absent for a site, the exposure route is regarded 

as incomplete, and no potential risks are considered to exist for human receptors. 

 

7.2 DATA EVALUATION 

Data evaluation, the first component of a baseline HHRA, is a medium-specific task involving the 

compilation and evaluation of analytical data.  The main objective of the data evaluation is to develop a 

medium-specific list of COPCs that will be used to quantitatively determine potential human health risks 

for site media.   

 

Data from samples collected during the RFI, June 2011 and November 2011, were used to assess risks 

to potential human receptors.  Samples used in this HHRA are listed in Appendix G.1.  Nature and extent 

of contamination is discussed in Section 5. 

 

Typically, screening by risk-based concentrations is used to focus the risk assessment on meaningful 

chemicals (i.e., the COPCs) and exposure routes.  As discussed previously in Section 1 the potential 

source of contaminants at SWMU 28 were from spills and releases from general site activities at 

SWMU 28.  Select metals, PAHs, PCBs, select volatiles, and TPH were analyzed in surface soil, 
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subsurface soil, and sediment.  Select metals PAHs, PCBs, and select volatiles were analyzed for in 

surface water and groundwater.  The following sections define the screening criteria used to determine 

the COPCs for SWMU 28 soils, groundwater, surface water, and sediments.  

 

7.2.1 Derivation of Screening Criteria 

Several types of screening levels were used to identify COPCs for SWMU 28.  Screening concentrations 

based on USEPA RSLs (USEPA RSL Table, November, 2011) and IDEM Risk Integrated System 

Closure (RISC) default closure levels were used as well as other USEPA criteria.  The risk-based USEPA 

RSL concentrations correspond to a hazard quotient (HQ) of 0.1 (for noncarcinogens) or an incremental 

lifetime cancer risk (ILCR) of 1 x 10
-6

 (for carcinogens).  It should be noted that the USEPA RSLs for 

noncarcinogens are based on a Hazardous Index (HI) of 1.  The USEPA RSL values for noncarcinogens 

were multiplied by 0.1 to account for potential cumulative effects of several chemicals affecting the same 

target area or producing the same adverse noncarcinogenic health effect.  

 

The IDEM default closure levels for soil are based on the lower of the risk based direct contact criteria, 

the soil attenuation capacity values, the soil saturation concentrations, and the migration from soil to 

groundwater criteria (IDEM, May 2009).  The IDEM risk based default closure levels for direct contact 

correspond to systemic HQ of 1 (for noncarcinogens) or an ILCR of 1 x 10
-5

 (for carcinogens).  The 

screening levels used for each medium evaluated in the risk assessments are briefly discussed below. 

 

Soil 

Screening concentrations based on the following criteria were used to select COPCs for surface and 

subsurface soil: 

 

 USEPA RSLs for Residential Soil (USEPA RSL Table, November 2011). 

 IDEM residential default closure levels for direct contact (IDEM, May 2009) 

 USEPA generic soil screening levels (SSLs) for migration from soil to groundwater (USEPA RSL 

Table, November 2011). 

 IDEM residential default closure levels for migration from soils to groundwater (IDEM, May 2009) 

 

Because of the different exposure scenarios for potential human receptors, COPCs were identified for 

surface and subsurface soil.  Surface soil was defined as the first two feet of soil.  Subsurface soil was 

defined as soil deeper than the first two feet of soil.    
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USEPA SSLs with a dilution attenuation factor (DAF) of 20 and IDEM default closure levels for transfers 

from soil to groundwater were not used for COPC selection but were presented to allow a qualitative 

evaluation of the potential for chemical migration from soil to groundwater.  Chemicals with 

concentrations exceeding the SSLs and IDEM default closure levels may potentially migrate from the soil 

to groundwater in sufficient quantities to pose concerns about groundwater quality. 

 

Sediment 

No specific screening levels exist for human exposure to sediment.  COPCs were selected for sediment 

by comparing detected site concentrations to screening levels based on the following: 

 

 USEPA RSLs for residential soil (USEPA RSL Table, November 2011) 

 IDEM residential default closure levels for direct contact (IDEM, May 2009) 

 

A chemical detected in sediments was selected as a COPC for sediments if the maximum detected 

concentration exceeded screening levels based on these values.  The use of soil screening criteria for 

sediment COPC identification is regarded as a conservative approach because exposure to sediment is 

anticipated to be less intensive than exposure to soil. 

 

The risk-based screening levels and health-based standards used in the COPC selection for soil and 

sediment are presented in Table 7-1. 

 

Groundwater 

Screening concentrations based on the following criteria were used to select COPCs for groundwater: 

 

 USEPA RSLs for tap water (USEPA RSL Table, November 2011) 

 IDEM residential default closure levels for groundwater (IDEM, May 2009) 

 

A chemical detected in groundwater was selected as a COPC for groundwater if the maximum detected 

concentration exceeded screening levels based on these values.   

 

Surface water 

No specific screening levels exist for human exposure to surface water.  COPCs were selected for 

surface water by comparing detected site concentrations to screening levels based on the following: 
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 USEPA RSLs for tap water (USEPA RSL Table, November 2011) 

 IDEM residential default closure levels for groundwater (IDEM, May 2009) 

 

A chemical detected in surface water was selected as a COPC for surface water if the maximum detected 

concentration exceeded screening levels based on these values.  The use of groundwater screening 

criteria for surface water COPC identification is regarded as a conservative approach because exposure 

to surface water is anticipated to be less intensive than exposure to groundwater.   

 

The risk-based screening levels and health-based standards used in the COPC selection for groundwater 

and surface water are presented in Table 7-2. 

 

Screening Levels for Chromium 

Chromium speciation was not performed on the soil, sediment, groundwater, and surface water samples 

collected at the SWMU 28.  Therefore, the screening levels for hexavalent chromium were used for the 

selection of COPCs. 

 

Chemicals without Toxicity Criteria 

Because of the lack of toxicity criteria, risk-based COPC screening levels are not available for some 

chemicals [e.g., acenaphthylene, benzo(g,h,i)perylene, and phenanthrene].  For COPC screening, 

acenaphthene was used as a surrogate for acenaphthylene and pyrene was selected as a surrogate for 

benzo(g,h,i)perylene and phenanthrene. 

 

Site Data-to-Background Data Comparisons 

Detected concentrations of inorganics in surface soil and subsurface soil at SWMU 28 were compared to 

background data available for these media using various statistical tests.  No background data was 

available for groundwater, surface water, or sediment, consequently a background comparison was not 

performed for these media.  The statistical analysis of the background dataset and the comparisons of 

site concentrations to background concentrations were conducted in accordance with the following Navy 

and USEPA guidance: 

 

 Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites 

(USEPA, September 2002). 
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 Guidance for Environmental Background Analysis, Volume I: Soil.  Prepared by Battelle Memorial 

Institute, Earth Tech, Inc., and Newfields for the Naval Facilities Engineering Command, Washington 

D.C., April 2002. 

 

In the COPC selection process for SWMU 28, if the results of the background comparison evaluation 

indicated that SWMU 28 chemical concentrations did not exceed background concentrations, that 

chemical was not selected as a COPC and was not carried through the quantitative risk assessment.  

However, chemicals present at concentrations exceeding toxicity screening criteria but not selected as 

COPCs on the basis of background comparisons evaluations are further discussed in the uncertainty 

analysis section.  The results of the statistical background comparison analysis for surface soil and 

subsurface soil are presented in Appendix G.2. 

 

The elimination of chemicals as site-related COPCs on the basis of background comparisons follows 

Navy Policy on the Use of Background Chemical Levels (Navy, January 2004).  This document also 

presents the Navy’s interpretation of the USEPA guidance provided in the document titled Role of 

Background in the CERCLA Cleanup Program (USEPA, April 2002) and details the methodology to be 

used in evaluating background under the Navy’s Environmental Restoration and Base Realignment and 

Closure (BRAC) programs.  Navy policy applies to both the screening-level and baseline risk 

assessments and requires the following: 

 

1. A clear and concise understanding of chemicals released from a site thus ensuring the Navy is 

focusing on remediating the release. 

 

2. The use of background data in the screening-level risk assessment. 

 

a. The comparison of site chemical levels to risk-based screening criteria. 

b. The comparison of site chemical levels to background concentrations. 

c. The identification of site-related COPCs based on screening criteria comparisons and 

background comparisons.  Site-related COPCs are those chemicals with concentrations 

exceeding risk-based screening criteria and background concentrations.  To the extent possible, 

site-related COPCs are further evaluated quantitatively in the baseline risk assessment.  (Non-

site-related COPCs are further discussed in the risk characterization sections of the baseline risk 

assessments.) 
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3. The consideration of background in the baseline risk assessment. 

 

a. The calculation of risk estimates for site-related COPCs only. 

b. The further evaluation of non-site-related COPCs in the risk characterization section only 

(e.g., the qualitative evaluation of chemicals detected at concentrations exceeding screening 

criteria but less than background concentrations).  The Navy considers this evaluation to be 

consistent with USEPA’s Role of Background in the CERCLA Cleanup Program (USEPA, April 

2002). 

 

4. The selection of site cleanup remedial goals at levels not less than background levels.  Additionally, 

cleanup levels should not be developed for chemicals not identified as chemicals of concern (COCs).  

As defined in the Navy guidance, COCs are site-related COPCs found to be the risk drivers in the 

baseline risk assessment and that may pose unacceptable human or ecological risks. 

 

Details of the background comparison are presented in Appendix G.2.  The surface soils at SWMU 28 are 

the Zanesville-Udorthents Group and the Wellston-Gilpin soils and were compared to soil Group 3, All 

Surface Soil (except Loess/Glacial), from the Basewide Background Soil Investigation Report (Tetra 

Tech, August 2001).  The subsurface soil at SWMU 28 is the Pennsylvanian Raccoon Creek Group and 

was compared to soil Group 8, Pennsylvanian subsurface Clay and Silt, from the Basewide Background 

Soil Investigation Report (Tetra Tech, August 2001).  Based on the results of the background 

comparisons for surface soil it can be concluded that cadmium site concentrations are statistically similar 

to background concentrations and for subsurface soil it can be concluded that cadmium, copper, and zinc 

concentrations at SWMU 28 are statistically similar to background. 

 

7.2.2 Decision Rules for Establishing COPCs 

The following decision rules were used to select initial lists of COPCs for SWMU 28: 

 

 A chemical detected in soil was selected as a COPC for soil if any detected chemical concentration 

exceeded the screening levels for soils and the chemical was statistically greater than background 

(see Appendix G.2). 

 

 A chemical detected in groundwater was selected as a COPC for groundwater if the maximum 

detected concentration exceeded screening levels for groundwater. 
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 A chemical detected in sediment was selected as a COPC for sediment if the maximum detected 

concentration exceeded the screening level for sediment. 

 

 A chemical detected in surface water was selected as a COPC for surface water if the maximum 

detected concentration exceeded screening levels for surface water. 

 

7.2.3 COPCs Selected for HHRA 

De at SWMU 28 were selected for surface soil, subsurface soil, groundwater, sediment, and surface 

water using the risk-based COPC screening levels described in Section 7.2.1.  A discussion of the 

chemicals identified as COPCs and the rationale for COPC selection are provided in the following 

subsections.  The following subsections do not discuss the nature and extent of the chemicals detected in 

site media.  A detailed discussion of nature and extent of contamination is presented in Section 5.  COPC 

selection tables for each medium are presented in Tables 7-3 through 7-9.  Chemicals retained as 

COPCs for SWMU 28 are presented in Table 7-10.  The Risk Assessment Guidance for Superfund 

(RAGS) Part D tables for COPC selection is included in Appendix G.3.  

 

7.2.3.1 Surface Soil 

Metals, VOCs, PAHs, PCBs, and TPH were detected in the surface soil samples collected at SWMU 28.  

A comparison of the maximum detected surface soil concentrations to the screening levels based on the 

USEPA RSLs for residential exposures and IDEM residential default closure levels for direct contact is 

presented in Table 7-3.  The results of the background analysis from Appendix G.2 are also presented in 

Table 7-3.  Chromium and benzo(a)pyrene were detected in surface soil at maximum concentrations 

exceeding the direct contact risk-based COPC screening levels and were retained as COPCs for surface 

soil.  The maximum concentration of chromium and benzo(a)pyrene exceeded the USEPA RSL but was 

less than the IDEM residential default closure level for direct contact.  None of the chemicals detected in 

SWMU 28 surface soil were eliminated as COPCs due to background concentrations.   

 

A comparison of the maximum detected surface soil concentrations to USEPA SSLs for chemical 

migration from soil to groundwater and IDEM residential default closure levels for migration to 

groundwater is presented in Table 7-4.  The following chemicals were detected at maximum 

concentrations in surface soil that exceeded the COPC screening levels for migration from soil to 

groundwater and were retained as COPCs for migration from surface soil to groundwater. 

 

 Metals (chromium and lead) 

 VOCs (vinyl chloride) 
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 PAHs (naphthalene) 

 TPH (DRO and GRO) 

 

Chromium was the only COPC detected at concentrations exceeding both the USEPA SSL and the IDEM 

migration screening level.  USEPA SSLs do not exist for DRO and GRO, therefore these chemicals only 

exceeded the IDEM migration to groundwater screening level.  The remaining COPCs exceeded the 

USEPA SSL.  Concentrations of cadmium exceeded the USEPA SSL screening level but were within site 

background levels and cadmium not considered to be site related (Appendix G.2), therefore cadmium 

was not retained as a COPC for migration from surface soil. 

 

7.2.3.2 Subsurface Soil 

Metals, PAHs, PCBs, and TPH were detected in subsurface soil at SWMU 28.  A comparison of the 

maximum detected subsurface soil concentrations to the screening levels based on the USEPA RSLs for 

residential exposures and IDEM residential default closure levels for direct contact is presented in 

Table 7-5.  The results of the background analysis (Appendix G.2) are also presented in Table 7-5.  The 

following chemicals were detected in subsurface soil at maximum concentrations exceeding the direct 

contact risk-based COPC screening levels and are statistically greater than background and were 

retained as COPCs for subsurface soil. 

 

 Metals (chromium) 

 PAHs [benzo(a)pyrene, dibenzo(a,h)anthracene] 

 PCBs (Aroclor-1260) 

 

Concentrations of chromium, benzo(a)pyrene, dibenzo(a,h)anthracene, and Aroclor-1260 exceeded the 

screening criteria based on USEPA RSLs screening level but were less than the IDEM screening level.  

None of the subsurface concentrations were eliminated as COPCs based on background concentrations. 

 

A comparison of the maximum detected subsurface soil concentrations to USEPA SSLs for chemical 

migration from soil to groundwater and IDEM residential default closure levels for migration to 

groundwater is also presented in Table 7-6.  The following chemicals were detected at maximum 

concentrations in subsurface soil that exceeded the COPC screening levels for migration from soil to 

groundwater and were retained as COPCs for migration from subsurface soil to groundwater. 

 

 Metals (chromium) 

 PAHs [benzo(a)pyrene] 
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 PCBs (Aroclor-1260) 

 TPH (DRO and GRO) 

 

Concentrations of naphthalene exceeded the USEPA SSL for migration to groundwater and the IDEM 

screening level.  Concentrations of chromium, 2-methylnaphthalene, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and Aroclor-1260 exceeded the USEPA 

SSL for migration to groundwater but did not exceed the IDEM screening level.  Concentrations of DRO 

and GRO exceeded only the IDEM Residential Non-Default Migration to Groundwater screening level; 

there is no USEPA SSL for DRO and GRO.    

 

7.2.2.3 Groundwater 

One metal (zinc) and two VOCs (cis-1,2-dichloroethene, and methyl tert-butyl ether) were detected in 

groundwater at SWMU 28.  A comparison of the maximum detected groundwater concentration to 

screening levels based on the USEPA RSL for tap water exposures and IDEM residential default closure 

levels for residential groundwater is presented in Table 7-7.  None of these chemicals were detected at 

concentrations greater than the COPC screening level for groundwater and therefore none of the 

detected chemicals were retained as COPCs for groundwater at SWMU 28. 

 

7.2.2.4 Sediment 

Metals, PAHs, and PCBs were detected in sediment at SWMU 28.  A comparison of the maximum 

detected sediment concentration to screening levels based on the USEPA RSL for residential exposure to 

soil and IDEM residential default closure levels for direct contact is presented in Table 7-8.  Cadmium and 

chromium were the only chemicals detected in sediment at concentrations exceeding the COPC 

screening levels and were retained as COPCs for sediment at SWMU 28.  Cadmium exceeded both the 

USEPA residential soil screening level and the IDEM residential soil screening level.   

 

7.2.2. Surface Water 

Metals and PAHs were detected in surface water at SWMU 28.  A comparison of the maximum detected 

surface water concentration to screening levels based on the USEPA RSL for tap water exposures and 

IDEM residential default closure levels for residential groundwater is presented in Table 7-9.  Cadmium 

and chromium were detected at maximum concentrations in surface water that exceeded the COPC 

screening level for groundwater and were retained as COPCs for surface water at SWMU 28.  

Concentrations of cadmium and chromium exceeded the USEPA tapwater RSL but did not exceed the 

IDEM screening level.   
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7.2.2.6 Summary 

COPC Selection Tables for each media are presented in Tables 7-3 through 7-9.  Chemicals retained as 

COPCs for SWMU 28 are provided in Table 7-10.   

 

7.3 EXPOSURE ASSESSMENT 

This portion of the risk assessment defines and evaluates, quantitatively or qualitatively, the type and 

magnitude of human exposure to the chemicals present at or migrating from a site.  The exposure 

assessment is designed to depict the physical setting of the site, to identify potentially exposed 

populations and applicable exposure pathways, to calculate concentrations of COPCs to which receptors 

might be exposed, and to estimate chemical intakes under the identified exposure scenarios. 

 

Actual or potential exposures at SWMU 28 were determined based on the most likely pathways of 

contaminant release and transport, as well as human activity patterns.  A complete exposure pathway 

has three components: a source of chemicals that can be released to the environment, a route of 

contaminant transport through an environmental medium, and an exposure or contact point for a human 

receptor. 

 

7.3.1 Conceptual Site Model 

This section discusses the conceptual site model (CSM) for SWMU 28.  A CSM facilitates consistent and 

comprehensive evaluation of the potential risks to human health by creating a framework for identifying 

the pathways by which human receptors may come in contact with contaminated media resulting from 

source area(s).  A CSM depicts the relationships among the following elements, which are necessary for 

defining complete exposure pathways: 

 

 Site sources of contamination 

 Contaminant release mechanisms and transport/migration pathways 

 Exposure routes 

 Potential receptors 

 

The elements of the CSM (contaminant source, release mechanisms, transport/migration pathways, 

exposure routes, and potential receptors) establish the manner and degree to which a potential receptor 

may be exposed to chemicals present at the site.  The degree of risk incurred by a potential receptor 

varies according to the means of exposure, the duration of exposure, and the specific chemical to which 

the receptor is exposed.  An exposure, however long in duration, does not necessarily result in an 
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“unacceptable” health or environmental risk, although risks generally increase with increased frequency 

and/or duration of exposure. 

 

Details on the site background, physical setting, previous investigations, and hazard identification were 

presented in Section 1.0.  Summarizing the information from Section 1, SWMU 28 covers approximately 

seven acres and is located in the Garage Area of NSA Crane.  Most of SWMU 28 is maintained as a 

parking lot/storage area for Garage Area inventory and is currently covered by buildings, asphalt 

pavement, and gravel.  Two former maintenance buildings- Building 1820 was the Heavy Equipment 

Repair Shop, and Building 1818 was the Automotive Repair Shop are located within SWMU 28.   

 

Figure 7-1 illustrates the CSM for SWMU 28.  The elements of the CSM, including how they pertain to 

SWMU 28 are discussed below.  Sources of contamination, contaminant release mechanisms, transport 

and migration pathways, exposure routes, and potential receptors are defined.  Table 7-11 provides a 

site-specific summary of the potential receptors to be evaluated for SWMU 28.  A summary of the 

exposure routes that will be addressed quantitatively for each human receptor is provided in Table 7-12.   

 

Site Sources of Environmental Contamination 

The Garage Area is an active maintenance and repair facility for NSA Crane’s heavy equipment and 

automotive fleet.  The area has been in operation since the 1940s and is expected to continue similar 

operations for the foreseeable future.  The site was primarily used for vehicle maintenance therefore the 

contaminants expected at the site are those related to vehicle maintenance.  Spills and releases from 

general site activities at SWMU 28 are the likely sources of potential contamination.  Based on site 

operational data, interviews, and historical information from similar automotive repair shops, metals, 

VOCs, PAHs, PCBs, and TPH may have been released from processes at the site.   

 

Potential Contaminant Release Mechanisms and Transport/Migration Pathways 

Based on the historical information, plausible contaminant release and migration mechanisms for 

SWMU 28 include the following: 

 

 Transport of surface soil contaminants to the subsurface soils and groundwater via infiltration, 

percolation, and migration within the groundwater aquifer. 

 

 Overland runoff of surface waters, sediments, and surface soil.   
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 Migration of fugitive dusts and VOCs from surface soils (and subsurface soils if 

construction/excavation activities occur). 

 

Potential Current and Future Receptors of Concern and Exposure Pathways 

NSA Crane is an active naval base and will remain active for the foreseeable future.  Current site users 

include occupational workers in buildings within the immediate area (Garage Area), maintenance workers 

(e.g., utilities), construction workers, and adolescent trespasses.  However, because future land use is 

unknown for purposes of completeness, the baseline risk assessment will consider receptor exposure 

under residential and recreational land use scenarios.  Based on current and potential future land use, the 

following potential receptors may be exposed to contaminated environmental media within the study area: 

 

 Occupational Worker – A plausible receptor under current and future land use.  This includes adult 

military or civilian personnel assigned to routine daily work tasks in the SWMU 28 area.  This receptor 

could be exposed to surface soil (incidental ingestion; dermal contact) and air (inhalation).  It is 

anticipated that this receptor would not be routinely exposed to subsurface soils, groundwater, 

sediments, or surface water.  This receptor is expected to be exposed to surface soil on a more 

frequent basis than the maintenance or construction worker. 

 

 Maintenance Worker – A plausible receptor under current and future land use.  This receptor may 

be exposed to potentially contaminated surface soil (incidental ingestion; dermal contact), air 

(inhalation), surface water (dermal contact), and sediments (incidental ingestion; dermal contact).  

Direct contact with subsurface soils in not anticipated for this receptor.   

 

 Trespassers – A plausible receptor under current or future land use.  Although access to the base is 

controlled, once inside the base, access to the study areas is not limited by any physical constraints.  

In addition, hunting activities are permitted at the base.  Because the study areas are relatively 

remote and surrounded by forested areas, individuals [particularly adolescents and adults (but, not 

small children)] may trespass within the study areas.  This receptor may be exposed to potentially 

contaminated surface soil (incidental ingestion; dermal contact), air (inhalation), surface water 

(incidental ingestion; dermal contact) and sediments (incidental ingestion; dermal contact).  Direct 

contact with subsurface soils is not anticipated for this receptor. 

 

 Construction Workers – A plausible receptor under current and future land use.  However, this 

receptor could be exposed to surface and subsurface soils (incidental ingestion; dermal contact), and 

air (inhalation) and groundwater (incidental ingestion, dermal contact) if excavation activities were to 
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occur in the future.  Routine exposure to surface water and sediments is not expected for the 

construction worker.   

 

 Recreational Users – A plausible receptor under future land use.  If NSA Crane were to close, the 

most likely scenario is that the property would be converted to a park.  A recreational user may be 

exposed to potentially contaminated surface soil (incidental ingestion; dermal contact), air 

(inhalation), surface water (incidental ingestion; dermal contact), and sediments (incidental ingestion; 

dermal contact).  NSA Crane is not expected to close because principal base operations, the 

demilitarization of munitions, are critical to the support of the United States Naval fleet. 

 

 On-Base Residents – An unlikely receptor under future land use.  Although this scenario is highly 

unlikely, a future residential scenario is typically evaluated in a risk assessment for decision-making 

purposes.  For example, the need for deed restrictions at a site may be eliminated prior to site closure 

if minimal risks are estimated for residential receptors.  It is assumed that a hypothetical resident may 

be exposed to surface soils (incidental ingestion; dermal contract), groundwater (incidental ingestion; 

dermal contact), surface water (incidental ingestion; dermal contact), and sediment (incidental 

ingestion; dermal contact).  

 

Details regarding the assumed receptor characteristics (e.g., intake rate, frequency, duration of exposure) 

are defined in Section 7.3.4.   

 

Current/future occupational workers and future hypothetical residents are not assumed to be exposed to 

subsurface soil, although exposures to subsurface soil might occur if subsurface soil is brought to the 

surface as a result of excavation activities.  A quantitative analysis of exposures to subsurface soils by 

industrial workers and future hypothetical residents will be included in the uncertainty analysis to assist 

the risk managers tasked with making remedial decisions for SWMU 28.  This analysis will use a simple 

“risk ratio” technique that involves the comparison of a chemical’s exposure point concentration (EPC) to 

its USEPA RSL to calculate cancer and noncancer risks using the following equation: 

 

6-10 x 1 of ILCR

ILCR
 or 

1 ofHI

HI

RSL

EPC
 

 

This is a valid technique for estimating risk because all of the intake equations and risk characterization 

equations used to develop the risk-based concentrations are linear. 
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7.3.2 Central Tendency Exposure vs. Reasonable Maximum Exposure 

Traditionally, exposures evaluated in the HHRA were based on the concept of a reasonable maximum 

exposure (RME) only, which is defined as "the maximum exposure that is reasonably expected to occur 

at a site" (USEPA, December 1989).  However, subsequent risk assessment guidance (USEPA, February 

1992) indicates the need to address an average case or central tendency exposure (CTE). 

 

To provide a full characterization of potential exposure, both RME and CTE scenarios were evaluated in 

the HHRA for SWMU 28.  The available guidance (USEPA, May 1993) concerning the evaluation of CTE 

is limited and at times vague.  Therefore, professional judgment was exercised when defining CTE 

conditions for a particular receptor at a site. 

 

7.3.3 Exposure Point Concentrations 

The EPC, which is calculated for COPCs only, is an estimate of the chemical concentration within an 

exposure unit (EU) likely to be contacted over time by a receptor and is used to estimate exposure 

intakes.  An exposure unit is defined as the area typically encountered/traversed by a receptor under a 

particular land use scenario.  For example, a residential lot size of ¼ acre to 2 acres is often used for the 

evaluation of a hypothetical future resident.  However, the size of an EU is typically based on the 

distribution of the chemical concentrations in a medium as well as on presumed receptor activity patterns. 

 

The following guidelines were used to calculate the EPCs: 

 

 If a data set contained fewer than 5 samples, the EPC for the RME and CTE case was defined as the 

maximum detected concentration. 

 

 If a data set for an EU contains 5 or more samples and at least three detected samples, the 

95 percent upper confidence limit (UCL) on the arithmetic mean, which was based on the distribution 

of the data set, was selected as the EPC for the RME and CTE case.  EPCs were calculated 

following the USEPA’s UCL Calculator (Pro UCL Version 4.1.00) which implements the 

recommendations in USEPA’s Calculating Upper Confidence Limits for Exposure Point 

Concentrations at Hazardous Waste Sites (USEPA, December 2002). 

 

Table 7-13 summarizes the EPCs used in this HHRA.  RAGS Part D Tables for the EPCs are presented 

in Appendix G.3.  ProUCL Outputs are included in Appendix G.4.   
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7.3.4 Chemical Intake Estimation 

The methodologies and techniques used to estimate exposure intakes are presented in this section.  

Intakes for the identified potential receptor groups were calculated using current USEPA risk assessment 

guidance (e.g., USEPA, March 1991, August 1997, and July 2004) and presented in the risk assessment 

spreadsheets.  All quantitative risk assessment results are presented in RAGS Part D format tables 

(Appendix G.3). 

 

Noncarcinogenic intakes were estimated using the concept of an average annual exposure.  

Carcinogenic intakes were calculated as an incremental lifetime exposure, which assumed a life 

expectancy of 70 years.  Assumptions regarding exposure are presented in Tables 7-14 and 7-15 for the 

RME and CTE scenarios, respectively.    

 

7.3.4.2 Dermal Contact with Soil/Sediment 

Direct physical contact with soil and sediment may result in the dermal absorption of chemicals.  

Exposures associated with the dermal route are estimated in the following manner (USEPA July 2004): 

 

 

where:  

 Intakesi = amount of chemical "i" absorbed during contact with soil/sediment 

(mg/Kg/day) 

  Csi = concentration of chemical "i" in soil/sediment (mg/Kg) 

  SA = skin surface area available for contact (cm2) 

  AF = skin adherence factor (mg/cm2) 

  ABS = absorption factor (dimensionless) 

  CF = conversion factor (1 x 10
-6

 kg/mg) 

  EV = event frequency (events/day) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (years) 

  BW = body weight (kg) 

  AT = averaging time (days); 

    for noncarcinogens, AT = ED x 365 days/year; 

    for carcinogens, AT = 70 years x 365 days/year 

 

(BW)(AT)

V)(EF)(ED)ABS)(CF)(E)(SA)(AF)((C
  =  Intake si

si  
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Exposed surface areas of body available for dermal contact are determined on a receptor-specific basis 

because they correspond with assumed human activities and clothing worn during exposure events.  

Current guidance documents (USEPA, August 1997 and July 2004) were used to develop the default 

assumptions concerning the amount of skin surface area available for contact for a receptor.  The 

rationales used to select the skin areas available for contact with contaminated soils or sediments were 

as follows:  

 

 For construction workers, maintenance workers, and industrial workers exposed to surface soil or 

sediment, the surface area available for soil contact was assumed to be the head, hands, and 

forearms.  The skin surface area is 3,300 cm
2 

for the CTE and RME scenarios.  These values 

represent the 50
th
-percentile areas for the head, hands, and forearms (USEPA, July 2004). 

 

 For adolescent trespassers, 25 percent of the total body surface area for an adolescent (aged 6 to 

16) was assumed to be available for surface soil and/or sediment contact.  The RME value 

(3,280 cm
2
) was derived from the 95

th
-percentile surface area data, and the CTE value (3,100 cm

2
) 

was derived from the 50
th
-percentile data, as provided in Table 4-6 of the Exposure Factors 

Handbook (USEPA, August 1997). 

 

 For adult recreational users assumed to be exposed to soil/sediment, the exposed surface area 

available for contact was the sum of the head, arms, hands, lower legs, and feet of an adult male.  

This skin surface area is 9,070 cm
2 

for the RME and CTE scenarios.  This value represents the 

50
th
-percentile areas for the arms, hands, lower legs, and feet (USEPA, August 1997).  For a small 

child recreational user (0 to 6 years old), it was assumed that 50 percent of the body surface area 

was exposed to surface soil and sediment (i.e., 3,300 cm
2
).  This value represents the 50

th
-percentile 

areas presented in Table 4-6 of the Exposure Factors Handbook (USEPA, August 1997). 

 

 For adult residents exposed to surface soil/sediment, the exposed surface area available for contact 

will be the USEPA recommended value of 5,700 cm
2
 for the RME and CTE scenarios (USEPA July 

2004).  This value assumes that the adult resident is wearing a short-sleeved shirt, shorts, and shoes; 

therefore, the exposed skin surface is limited to the head, hands, forearms, and lower legs.  For a 

child resident, the recommended value of 2,800 cm
2
 was used as the exposed skin surface area for 

the RME and CTE scenarios (USEPA, July 2004).  This value assumes that the child resident is 

wearing a short-sleeved shirt, shorts, and no shoes; therefore, the exposed skin surface area is 

limited to the head, hands, forearms, lower legs, and feet. 

 

The following values of soil adherence factors provided in RAGS Part E (USEPA, July 2004) were used to 

evaluate risks from exposure to soil and sediment:   
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 Construction workers - 0.3 mg/cm
2
 for the RME and 0.1 mg/cm

2
 for the CTE.  These values are the 

95
th
-percentile and geometric mean values for construction workers, respectively (USEPA, July 2004 

and December 2002). 

 

 Industrial workers and maintenance workers - 0.2 mg/cm
2
 for the RME and 0.02 mg/cm

2
 for the CTE 

(USEPA, 2004). 

 

 Adolescent trespassers, child recreational users, and child residents - 0.2 mg/cm
2
 for the RME and 

0.04 mg/cm
2
 for the CTE.  These values are the 95

th
-percentile and geometric mean values 

presented for soccer players (teens) playing in moist conditions (USEPA, July 2004). 

 

 Adult recreational users and adult residents - 0.07 mg/cm
2
 for the RME and 0.01 mg/cm

2
 for the CTE 

(USEPA, July 2004). 

 

For the constituents identified as COPCs in soil, the following absorption factors were used:  

 

 PAHs - 0.13  

 PCBs – 0.14 

 

7.3.4.3 Incidental Ingestion of Soil and Sediment 

Incidental ingestion of soil (and sediment) by potential receptors coincides with dermal exposure.  

Exposures associated with incidental ingestion were estimated in the following manner (USEPA, 

December 1989): 

 

Intake   =   
(C )(IR )(FI)(EF)(ED)(CF)

(BW)(AT)
si

si s  

 

where:  

  Intakesi =   intake of contaminant "i" from soil or sediment (mg/Kg/day) 

  Csi = concentration of contaminant "i" in soil or sediment (mg/Kg)  

  IRs = ingestion rate (mg/day) 

  FI = fraction ingested from contaminated source (dimensionless) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (year) 

  CF = conversion factor (1 x 10
-6

 kg/mg) 



NSA Crane 
SWMU 28 RFI Report 

Date:  May 2012 
Section: 7 

 

021206 7-19 CTO F27G 

  BW = body weight (kg) 

  AT = averaging time (days); 

    for noncarcinogens, AT = ED x 365 days/year; 

    for carcinogens, AT = 70 years x 365 days/year 

 

The same exposure frequencies and durations used in the estimation of dermal intakes were used to 

estimate exposure via incidental ingestion.   

 

7.3.4.4 Inhalation of Air Containing Fugitive Dust/Volatiles Emitted from Soil 

Intakes of both particulates and vapors/gases are calculated using the same equation, as follows 

(USEPA, January 2009): 

 

day/hrs24AT

)ED)(EF)(ET)(C(
EC air  

 

 where:  

  EC = exposure concentration (mg/m
3
) 

  Cair = concentration of chemical in air (mg/m
3
) 

  ET  = exposure time (hours/day) 

  EF = exposure frequency (days/yr) 

  ED  = exposure duration (yr) 

  AT = averaging time (hours); 

   = for non-carcinogens, AT = ED x 365 days/yr 

   = for carcinogens, AT = 70 yr x 365 days/yr 

 

Some of the exposure assumptions used to estimate chemical intakes from inhalation of fugitive 

dusts/volatile emissions from surface and subsurface soil were based on default assumptions described 

in standard USEPA guidance and are summarized in Tables 7-14 and 7-15.  The same exposure 

frequencies and durations used to estimate incidental ingestion of soil intakes were used to estimate 

exposure via inhalation of fugitive dust/volatile emissions for surface and subsurface soil.    

 

The concentrations of chemicals in air resulting from emissions from soil are developed following 

procedures presented in USEPA Soil Screening Guidance (December 2002).  Chemical concentrations in 

air were calculated as follows: 
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VF

1

PEF

1
CC soilair  

 

 where: 

  Cair = chemical concentration in air (mg/m
3
) 

  Cs = chemical concentration in soil (mg/Kg) 

  PEF = Particulate emission factor (m
3
/kg) 

  VF = volatilization factor (m
3
/kg) 

 

No volatile chemicals were retained as COPCs in surface and subsurface soil, therefore the above 

equation reduces to: 

 

PEF

1
CC

soilair
 

 

The particulate emissions factor (PEF) relates the concentration of the chemical in soil to the 

concentration of dust particles in air.  A PEF value of 1.316 x 10+9 was used for the HHRA of SWMU 28 

soils (USEPA, December 2002; IDEM, May 2009).  Because air emissions resulting from fugitive dust 

emissions settings will be different than dust emissions generated during construction activities, a 

separate PEF was used for construction activities.  The PEF for construction workers (1.34 x 10
+6

 m
3
/kg) 

was calculated using the equations presented in the supplemental SSL guidance document (USEPA, 

December 2002).  A sample calculation showing how the PEF for construction workers was calculated is 

presented in Appendix G.5. 

 

7.3.4.5 Dermal Contact with Surface Water 

Direct physical contact with surface water may result in the dermal absorption of chemicals.  Exposures 

associated with the dermal route are estimated in the following manner (USEPA July 2004): 

 

 

where:  

 Intakesi = amount of chemical "i" absorbed during contact with surface water 

(mg/Kg/day) 

  Cwi = concentration of chemical "i" in surface water (µg/L) 

  SA = skin surface area available for contact (cm2) 

(BW)(AT)

ED))(EV)(EF)()(SA)(DA(C
  =  Intake eventwi

si  
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  DAevent = Absorbed dose per event (mg/cm
2
-event) 

  EV = event frequency (events/day) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (years) 

  BW = body weight (kg) 

  AT = averaging time (days); 

    for noncarcinogens, AT = ED x 365 days/year; 

    for carcinogens, AT = 70 years x 365 days/year 

 

Most of the exposure assumptions used to estimate chemical intakes from dermal contact with 

groundwater were based on default assumptions described in standard USEPA guidance and are 

summarized in Tables 7-14 and 7-15. 

 

For receptors exposed to surface water, the exposed surface area of the body available for contact was 

based on assumed activities and was similar to the assumptions outlined for dermal contact with soil and 

sediment. 

 

7.3.4.6 Incidental Ingestion of Surface Water 

Incidental ingestion of surface water by potential receptors coincides with dermal exposure.  Exposures 

associated with incidental ingestion were estimated in the following manner (USEPA, December 1989): 

 

 

 

where:  

 Intakesi =   intake of contaminant "i" from surface water (mg/Kg/day) 

  Cwi = concentration of contaminant "i" in surface water (μg/L) 

  CR = contact rate (L/hour) 

  ET = exposure time (hr/day) 

  EF = exposure frequency (days/year) 

  ED = exposure duration (year) 

  CF = conversion factor (0.001 µg/mg) 

  BW = body weight (kg) 

  AT = averaging time (days); 

    for noncarcinogens, AT = ED x 365 days/year; 

    for carcinogens, AT = 70 years x 365 days/year 

(BW)(AT)

)EF)(ED)(CF)(CR)(ET)((C
  =  Intake wi

si



NSA Crane 
SWMU 28 RFI Report 

Date:  May 2012 
Section: 7 

 

021206 7-22 CTO F27G 

 

Recreational users and residents were assumed to be exposed to surface water 4 hrs/day under the RME 

scenario and 2 hrs/day under the CTE scenario.  Incidental ingestion rates of 0.01 liter per day (L/hr) 

were assumed for the adult recreational users and adult resident under the RME and CTE scenarios 

(USEPA, May 2000).  It was assumed the adolescent trespasser, child recreational user, and child 

resident would incidentally ingest 0.05L/hr (USEPA, May 2000) of surface water under the RME and CTE 

scenarios.  The same exposure frequencies and durations used in the estimation of dermal intakes were 

used to estimate exposure via incidental ingestion.   

 

7.3.4.7 Assessing Cancer Risks from Early Life Exposures 

USEPA’s Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens 

(USEPA, March 2005) recommends making adjustments to the toxicity of carcinogenic chemicals that act 

via the mutagenic mode of action when evaluating early-life exposures.  The guidance recommends using 

age-dependent adjustment factors (ADAFs) combined with age-specific exposure estimates when 

assessing cancer risks.  In the absence of chemical-specific data, the supplement guidance recommends 

the following default adjustments, which reflect the fact that cancer risks are generally higher from early-

life exposures than from similar exposures later in life: 

 

 For exposures before 2 years of age (i.e., spanning a 2-year interval from the first day of birth until a 

child’s second birthday), a 10-fold adjustment. 

 

 For exposures between 2 and 16 years of age (i.e., spanning a 14-year time interval from a child’s 

second birthday until their sixteenth birthday), a three-fold adjustment. 

 

 For exposures after turning 16 years of age, no adjustment. 

 

The adjustments were applied using the same method as that used by USEPA in the development of 

RSLs.  Children were evaluated as two age groups, ages 0 to 2 years and ages 2 to 6 years, and adults 

were evaluated as two age groups, ages 6 to 17, and ages greater than 16 years old.  Using this 

approach, the intakes for child and adult recreational users and hypothetical residents were calculated as 

follows: 

 

IntakeChild = Intake(ages 0 – 2 years) x 10 + Intake(ages 2 – 6 years) x 3 

IntakeAdult = Intake(ages 6 – 16 years) x 3 + Intake(ages > 16 years) 

 

And the intakes for adolescent trespassers were calculated as follows: 
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IntakeAdolescent = Intake(age 6 – 16 years) x 3 

 

The above approach was used only for those chemicals that are identified as mutagenic in the USEPA 

screening table (e.g., carcinogenic PAHs).  Sample calculations showing how this approach was applied 

are included in Appendix G.5. 

 

7.3.4.8 Summary of Exposure Parameters 

A summary of the exposure input parameters for all exposure pathways are presented in Tables 7-14 and 

7-15 for the identified potential receptor groups at SWMU 28.  In general, standard default parameters 

(e.g., USEPA, March 1991 and August 1997), which combine mid-range and upper-end exposure factors, 

were used to assess RME conditions.  CTE was assessed primarily by the use of mid-range exposure 

factors presented in current risk assessment guidance (USEPA, December 1989 and May 1993). 

 

7.4 TOXICITY ASSESSMENT 

The toxicity assessment weighs the evidence regarding the potential for exposure to chemicals to 

produce adverse effects in exposed receptors and, when possible, the assessment estimates the 

relationship between the exposure to a chemical and the increased likelihood and/or severity of adverse 

effects.  Quantitative estimates of the relationship between the magnitude and type of exposures and the 

severity or probability of human health effects are defined for the identified constituents of concern.  

Quantitative toxicity values determined during this component of the risk assessment are integrated with 

exposure assessment outputs to characterize the potential occurrence of adverse health effects for each 

receptor group. 

 

The reference dose (RfD) is the toxicity value used to evaluate noncarcinogenic health effects for 

ingestion and dermal exposures.  The reference concentration (RfC) is used to evaluate noncarcinogenic 

health effects for inhalation exposures.  The RfD and RfC estimate a daily exposure level for a human 

population that is unlikely to pose an appreciable risk during a portion or for all of a human lifetime.  It is 

based on a review of animal and/or human toxicity data, with adjustments for various data uncertainties.  

Carcinogenic effects are quantified using the cancer slope factor (CSF) for ingestion and dermal 

exposures, and using inhalation unit risks (IUR) for inhalation exposure that are plausible upper-bound 

estimates of the probability of the development of cancer per unit intake of the chemical over a lifetime.  

These are typically based on dose-response data from human and/or animal studies. 
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7.4.1 Toxicity Criteria for Oral Exposures 

USEPA guidance recommends the following primary literature sources for obtaining toxicity criteria 

(USEPA December 2003): 

 

 Tier 1 - Integrated Risk Information System (IRIS) (online). 

 

 Tier 2 - USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) – The Office of Research and 

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk 

Technical Support Center develops PPRTVs on a chemical-specific basis when requested by 

USEPA’s Superfund program. 

 

 Tier 3 - Other Toxicity Values – These sources include but are not limited to California Environmental 

Protection Agency (Cal EPA) toxicity values, the ATSDR Minimal Risk Levels (MRLs), and the Annual 

Health Effects Assessment Summary Tables (HEAST) (USEPA, July 1997). 

 

Oral RfDs and CSFs for the constituents identified as COPCs for SWMU 28 are presented in Tables 7-16 

and 7-17. 

 

7.4.2 Toxicity Criteria for Dermal Exposure 

RfDs and CSFs in the scientific literature are typically expressed as “administered” (i.e., not absorbed) 

doses.  Therefore, these values are considered inappropriate for estimating risks associated with dermal 

exposures.  Oral dose response parameters based on administered doses must be adjusted to absorbed 

doses before they can be compared to estimated dermal exposure intakes.  

 

When oral absorption is essentially complete (i.e., 100 percent), an absorbed dose is equivalent to the 

administered dose, and therefore no toxicity adjustment is necessary.  Conversely, when the 

gastrointestinal absorption of a chemical is poor (e.g., 1 percent), the absorbed dose is smaller than the 

administered dose; thus, toxicity factors based on absorbed dose should be adjusted to account for the 

difference in the absorbed dose relative to the administered dose.  USEPA (July 2004) recommends a 

50 percent absorption cut-off to reflect the intrinsic variability in analyzing absorption studies.  Therefore, 

the adjustment from administered to absorbed dose was only performed when the chemical specific 

gastrointestinal absorption efficiency was less than 50 percent.  The adjustment from administered to 

absorbed dose was made using chemical specific gastrointestinal absorption efficiencies published in 

numerous sources of guidance [e.g., USEPA July 2004 (the primary reference), IRIS, ATSDR 

toxicological profiles, etc.], using the following equations: 
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RfDdermal = (RfDoral) (ABSGI)
 

CSFdermal = (CSForal) / (ABSGI) 

 

 where: ABSGI    =   absorption efficiency in the gastrointestinal tract 

  RfDdermal   =  RfD for the dermal route of exposure 

  RfDoral   =  RfD for the oral route of exposure 

  CSFdermal  =   CSF for the dermal route of exposure 

  CSForal    =   CSF of the oral route of exposure 

 

As noted above, the preceding adjustment of the oral toxicity criteria (e.g., RfDs, CSFs) was necessary to 

allow quantitative evaluation of the dermal route of exposure in the baseline risk assessment.  An 

explanation of this procedure and the need for this procedure are presented in Appendix A of USEPA 

RAGS Part A. 

 

7.4.3 Toxicity Criteria for Chromium 

Toxicity criteria are available for different forms of chromium (trivalent and hexavalent), which is 

considered to be more toxic in the hexavalent state.  Hexavalent chromium was not anticipated to be 

present in significant quantities at SWMU 28.  Therefore, environmental samples collected at SWMU 28 

were analyzed for total chromium only, not hexavalent chromium.  However, risks were conservatively 

calculated assuming that all of the reported total chromium result is attributable to hexavalent chromium.  

 

7.4.4 Toxicity Criteria for the Carcinogenic Effect of PAHs 

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHR.  The 

most extensively studied PAH is benzo(a)pyrene, which is classified by the USEPA as a probable human 

carcinogen.  Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate 

CSFs for other carcinogenic PAHs.  Toxic effects for these chemicals were evaluated using TEFs based 

on the potency of each compound relative to that of benzo(a)pyrene, as presented in current USEPA 

guidance (USEPA, July 1993; USEPA Region IV, May 2000).  The TEFs are used to convert each 

individual carcinogenic PAH concentration into an equivalent concentration of benzo(a)pyrene.  TEFs for 

the individual carcinogenic PAHs are as follows: 
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Compound TEF 

Benzo(a)anthracene 0.1 

Benzo(a)pyrene 1 

Benzo(b)fluoranthene 0.1 

Benzo(k)fluoranthene 0.01 

Chrysene 0.001 

Dibenzo(a,h)anthracene 1 

Indeno(1,2,3-cd)pyrene 0.1 

 

7.4.3 Mutagenic Chemicals 

USEPA’s Guidelines for Carcinogen Risk Assessment (March 2005) and Supplemental Guidance of 

Assessing Susceptibility from Early-Life Exposure to Carcinogens (March 2005) specify the use of ADAFs 

for carcinogens that act via a mutagenic mode of action.  Carcinogenic PAHs and hexavalent chromium 

are included in the group of chemicals that have been determined to act via the mutagenic mode of 

action.  No chemical-specific ADAFs have been derived for carcinogenic PAHs and hexavalent chromium; 

therefore, the following defaults ADAFs were used: 10 for ages 0 to 2, 3 for ages 2 to 16, and 1 (no 

adjustment) for ages 16 to 70.  The ADAFs were used in evaluating exposures to carcinogenic PAHs and 

hexavalent chromium for adolescent trespassers, recreational users, and hypothetical residents using the 

approach presented in Section 7.3.4.7. 

 

7.5 RISK CHARACTERIZATION 

This section provides a characterization of the potential human health risks associated with the potential 

exposures to contaminants at SWMU 28.  Section 7.5.1 outlines the methods used to quantitatively 

estimate the type and magnitude of potential risks for human receptors.  A summary of the risk 

characterization for the SWMU 28 is provided in Section 7.5.2. 

 

7.5.1 Quantitative Analysis 

Quantitative estimates of risk were calculated according to risk assessment methods outlined in USEPA 

guidance (USEPA, December 1989).  Lifetime cancer risks are expressed in the form of dimensionless 

probabilities, referred to as ILCRs, based on CSFs.  Noncarcinogenic risk estimates are presented in the 

form of HQs determined through a comparison of intakes with published RfDs. 

 

ILCR estimates for ingestion and dermal exposures were generated for each COPC using estimated 

exposure intakes and published CSFs, as follows: 
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ILCR = (Estimated Exposure Intake)(CSF) 

 

An ILCR of 1 x 10
-6

 indicates that the exposed receptor has a one-in-one-million chance of developing 

cancer under the defined exposure scenario.  Alternatively, such a risk may be interpreted as 

representing one additional case of cancer in an exposed population of one million persons. 

 

As mentioned previously, noncarcinogenic risks were assessed using the concepts of HQs and HIs.  The 

HQ for a COPC is the ratio of the estimated intake to the RfD and is calculated for ingestion and dermal 

exposures as follows: 

 

HQ = (Estimated Exposure Intake) / (RfD) 

 

An HI was generated by summing the individual HQs for all COPCs.  The HI is not a mathematical 

prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator 

of the possibility of the occurrence of noncarcinogenic (threshold) effects. 

 

7.5.1.1 Comparison of Quantitative Risk Estimates to Benchmarks 

To interpret the quantitative risks and to aid risk managers in determining the need for remediation at a 

site, quantitative risk estimates were compared to typical risk benchmarks.  Calculated ILCRs were 

interpreted using the USEPA's "target range" (1x10
-6

 to 1x10
-4

).   

 

USEPA has defined the range of 1x10
-6

 to 1x10
-4

 as the ILCR "target risk range" for most hazardous 

waste facilities addressed under CERCLA and RCRA.  IDEM has defined this same risk range for the 

nondefault evaluation under their RISC program.  Individual or cumulative ILCRs greater than 1x10-4 will 

typically not be considered as protective of human health and ILCRs less than 1x10-6 will typically be 

regarded as protective.  Risk management decisions are necessary when the ILCR is within the 1x10-4 to 

1x10-6 cancer risk range. 

 

An HI exceeding unity (1) indicates that there may be potential noncarcinogenic health risks associated 

with exposure.  If an HI exceeds unity, a segregation of target organ effects associated with exposure to 

COPCs is typically performed.  Only those chemicals that affect the same target organ(s) or exhibit similar 

critical effect(s) are regarded as truly additive.  Consequently, it may be possible for a cumulative HI to 

exceed 1, but no adverse health effects are anticipated if the COPCs do not affect the same target organ 

or exhibit the same critical effect. 
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7.5.2 Results of the Risk Characterization 

This section contains a summary of the results of the risk characterization for SWMU 28.  Quantitative risk 

estimates for potential human receptors are developed for chemicals detected in soils, surface water, and 

sediment.  Uncertainties associated with the risk estimates are discussed in Section 7.6.  The 

methodology used to calculate the risks presented in this section is provided in Sections 7.3 and 7.4.  

Potential cancer risks and hazard indices were calculated for current/future occupational workers, 

maintenance workers, construction workers, adolescent trespassers and future child recreation users, 

adult recreational users, and hypothetical residents under the RME and CTE scenarios and are 

summarized in Tables 7-20 and 7-21, respectively.  Sample calculations are presented in Appendix G.5, 

and the results of the risk assessment in RAGS Part D format are included in Appendix G.3. 

 

7.5.2.1 Noncarcinogenic Risks – RME and CTE 

HIs for all receptors were less than or equal to unity (1), indicating that adverse non-carcinogenic effects 

are not anticipated for these receptors under the defined exposure conditions.    

 

7.5.2.2 Carcinogenic Risks – RME and CTE 

For the RME and CTE scenarios cumulative ILCRs for all receptors were within USEPA’s target risk 

range.   

 

7.6 UNCERTAINTY ANALYSIS 

There is uncertainty associated with all aspects of the baseline human health risk assessment.  A 

summary of the uncertainties, including a discussion of how they may affect the final risk numbers, is 

provided in this section. 

 

Uncertainty in the selection of COPCs is related to the current status of the predictive databases, the 

grouping of samples, the numbers, types, and distributions of samples, and the procedures used to 

include or exclude constituents as COPCs.  Uncertainty associated with the exposure assessment 

includes the values used as input variables for a given intake route or scenario, the assumptions made to 

determine exposure point concentrations, and the predictions regarding future land use and population 

characteristics.  Uncertainty in the toxicity assessment includes the quality of the existing toxicity data 

needed to support dose-response relationships and the weight-of-evidence used to determine the 

carcinogenicity of COPCs.  Uncertainty in risk characterization includes that associated with exposure to 

multiple chemicals and the cumulative uncertainty from combining conservative assumptions made in 

earlier steps of the risk assessment process. 
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Whereas there are various sources of uncertainty, the direction of uncertainty can be influenced by the 

assumptions made throughout the risk assessment, including selection of COPCs and selection of values 

for dose-response relationships.  Throughout the entire risk assessment, assumptions are biased toward 

a margin of safety so that the final calculated risks are overestimated. 

 

Generally, risk assessments carry two types of uncertainty: measurement and informational uncertainty.  

Measurement uncertainty refers to the usual variance that accompanies scientific measurements.  For 

example, this type of uncertainty is associated with analytical data collected for each site.  The risk 

assessment reflects the accumulated variances of the individual values used. 

 

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity 

and exposure assessments.  Often, this gap is significant, such as the absence of information on the 

effects of human exposure to low doses of a chemical, on the biological mechanism of action of a 

chemical, or the behavior of a chemical in soil. 

 

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type 

and magnitude of uncertainty involved.  Reliance on results from a risk assessment without consideration 

of uncertainties, limitations, and assumptions inherent in the process can be misleading.  For example, to 

account for uncertainties in the development of exposure assumptions, conservative estimates must be 

made to ensure that the particular assumptions made are protective of sensitive subpopulations or the 

maximum exposed individuals.  If a number of conservative assumptions are combined in an exposure 

model, the resulting calculations can propagate the uncertainties associated with those assumptions, 

thereby producing a much larger uncertainty for the final results.  This uncertainty is biased toward over 

predicting both carcinogenic and noncarcinogenic risks.  Thus, both the results of the risk assessment 

and the uncertainties associated with those results must be considered when making risk management 

decisions. 

 

This interpretation is especially relevant when the risks exceed the point of departure for defining 

"acceptable" risk.  For example, when risks calculated using a high degree of uncertainty are less than an 

acceptable risk level (i.e., 1x10
-6

 to
 

1x10
-4

), the interpretation of no significant risk is typically 

straightforward.  However, when risks calculated using a high degree of uncertainty exceed an 

acceptable risk level (i.e., 1x10
-4

); a conclusion can be difficult unless uncertainty is considered. 
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7.6.1 Uncertainty in Data Evaluation 

The most significant issue related to uncertainty in the data evaluation are the usability of the existing 

database, the COPC screening levels used, and the absence of screening levels for a few chemicals 

detected in site media.  A brief discussion of the uncertainty in the data evaluation is provided in the 

remainder of this section. 

 

Usability of Existing Databases 

All the data used in the HHRA were validated as discussed in Section 3.0.  A review of data quality is also 

provided in Section X.  The qualification of data during the formal data validation process is not expected 

to compromise the results of the baseline human health risk assessment.  Analytical data qualified as 

estimated were utilized, even though the reported positive concentrations or sample-specific quantitation 

limits may be somewhat imprecise.  The use of estimated data adds to the uncertainty associated with 

the risk assessment; however, the associated uncertainty is expected to be negligible compared to the 

other uncertainties inherent in the risk evaluation process (i.e., uncertainties with land uses, exposure 

scenarios, toxicological criteria, etc.).  Because all data have been validated, the uncertainty in the 

calculated risks associated with the data is minimal.  

 

COPC Screening Levels 

The use of risk-based screening values based on conservative land-use scenarios (i.e., residential land 

use for soil and ingestion of tap water for groundwater) corresponding to ILCRs of 10
-6

 and HIs of 0.1 

ensured that all the significant contributors to risk from the site were evaluated.  The elimination of 

chemicals present at concentrations that correspond to ILCRs less than 10
-6

 and HIs less than 0.1 should 

not have affected the final conclusions of the risk assessment because those chemicals were not 

expected to cause a potential health concern at the detected concentrations.   

 

Chemicals without Established Screening Levels 

Risk-based screening levels are currently not available for some constituents detected at SWMU 28 

[e.g., acenaphthylene, benzo(g,h,i)perylene, and phenanthrene.  In the COPC screening, acenaphthene 

was used as a surrogate for acenaphthylene and pyrene was used as a surrogate for 

benzo(g,h,i)perylene and phenanthrene.  Applying toxicity values for one compound to another compound 

increases the uncertainty in the risk assessment both in regard to the selection of COPCs and the 

calculated risks.  The direction of the uncertainty is not known.  
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7.6.2 Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arises because of the methods used to calculate exposure point 

concentrations, the determination of land use conditions, the selection of receptors and scenarios, the 

estimation of exposure point concentrations, and the selection of exposure parameters.  Each of these is 

discussed below.  

 

Land Use 

The current land use patterns at NSA Crane are well established, thereby limiting the uncertainty 

associated with land use assumptions.  Land use at SWMU 28 is automotive any heavy equipment repair.  

As long as NSA remains open (maintenance workers, occupational workers, construction workers, and 

potential and infrequent trespassers are the only current and likely future receptors).  To be conservative, 

risks to potential and future recreational users, and hypothetical residents were estimated for the site.  

 

Exposure Point Concentrations  

Uncertainty is associated with the use of the 95 percent UCL on the mean concentration as the EPC.  As 

a result of using the 95 percent UCL, the estimations of potential risk for the RME scenario are most likely 

overstated since this is a representation of the upper limit that potential receptors would be exposed to 

over the entire exposure period.   

 

Exposure Routes and Receptor Identification 

The determination of various receptor groups and exposure routes of potential concern was based on 

current land use observed at the site and the anticipated future land use.  Therefore, the uncertainty 

associated with the selection of exposure routes and potential receptors is minimal because they are 

considered to be well defined.   

 

Exposure Parameters 

Each exposure factor (for RME and CTE scenarios) selected for use in the risk assessment has some 

associated uncertainty.  Generally, exposure factors are based on surveys of physiological parameters 

and lifestyle profiles across the United States.  The attributes and activities studied in these surveys 

generally have a broad distribution.  To avoid underestimation of exposure, in most cases, the USEPA 

guidelines (USEPA, March 1991 and May 1993) on the RME receptor were used, which generally specify 

the use of the 95th percentile for most parameters.  Therefore, the selected values for the RME receptor 

represent the upper bound of the observed or expected habits of the majority of the population. 
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Generally, the uncertainty can be assessed quantitatively for many assumptions made in determining 

factors for calculating exposures and intakes.  Many of these parameters were determined from statistical 

analyses on human population characteristics.  Often, the database used to summarize a particular 

exposure parameter (i.e., body weight) is quite large.  Consequently, the values chosen for such variables 

in the RME scenario have low uncertainty.   

 

Many of the exposure parameters used to calculate exposures and risks in this report are selected from a 

distribution of possible values, including USEPA guidance (USEPA, March 1991, May 1993) and dermal 

guidance (USEPA, August 1997 and July 2004).  For the RME scenario, the value representing the 95th 

percentile is generally selected for each parameter to ensure that the assessment bounds the actual risks 

from a postulated exposure.  This risk number is used in risk management decisions but does not indicate 

what a more average or typical exposure might be or what risk range might be expected for individuals in 

the exposed population.   

 

To address these issues, USEPA (USEPA, 1992) has suggested the use of the CTE receptor, whose 

intake variables are often set at approximately the 50th percentile of the distribution.  The risks for this 

receptor seek to incorporate the range of uncertainty associated with various intake assumptions.  Some 

of the parameters presented in this risk assessment were estimated using professional judgment, 

although USEPA does provide limited guidance for the CTE evaluation (USEPA, May 1993).   

 

7.6.3 Uncertainty in the Toxicological Evaluation 

Uncertainty associated with the toxicity assessment is associated with hazard assessment and 

dose-response evaluations for the COPCs.  The hazard assessment deals with characterizing the nature 

and strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in 

animals will also induce adverse effects in humans.  Hazard assessment of carcinogenicity is evaluated 

as a weight-of-evidence determination, using the USEPA methods.  Positive animal cancer test data 

suggest that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal 

data cannot necessarily be used to predict the target tissue in humans. 

 

Uncertainty in hazard assessment arises from the nature and quality of the animal and human data.  

Uncertainty is reduced when similar effects are observed across species, strain, sex, and exposure route; 

when the magnitude of the response is clearly dose related; when pharmacokinetic data indicate a similar 

fate in humans and animals; when postulated mechanisms of toxicity are similar for humans and animals; 

and when the chemical of concern (COC) is structurally similar to other chemicals for which the toxicity is 

more completely characterized.   
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Uncertainty in the dose-response evaluation includes the determination of a CSF for the carcinogenic 

assessment.  Uncertainty is introduced from interspecies (animal to human) extrapolation, which, in the 

absence of quantitative pharmacokinetic or mechanistic data, is usually based on consideration of 

interspecies differences in basal metabolic rate.  Uncertainty also results from intraspecies variation.  

Most toxicity experiments are performed with animals that are very similar in age and genotype, so 

intragroup biological variation is minimal, but the human population of concern may reflect a great deal of 

heterogeneity, including unusual sensitivity or tolerance to the COPC.  Even toxicity data from human 

occupational exposure reflect a bias because only those individuals sufficiently healthy to attend work 

regularly (the "healthy worker effect") and those not unusually sensitive to the chemical are likely to be 

occupationally exposed.  Finally, uncertainty arises from the quality of the key study from which the 

quantitative estimate is derived and the database.  For cancer effects, the uncertainty associated with 

dose-response factors is mitigated by assuming the 95 percent upper bound for the slope factor.  Another 

source of uncertainty in carcinogenic assessment is the method by which data from high doses in animal 

studies are extrapolated to the dose range expected for environmentally exposed humans.  The 

linearized multistage model, which is used in nearly all quantitative estimations of human risk from animal 

data, is based on a non-threshold assumption of carcinogenesis.  Evidence suggests, however, that 

epigenetic carcinogens, as well as many genotoxic carcinogens, have a threshold below which they are 

noncarcinogenic.  Therefore, the use of the linearized multistage model is conservative for chemicals that 

exhibit a threshold for carcinogenicity. 

 

7.6.4 Uncertainty in the Risk Characterization 

Uncertainty in risk characterization resulted from assumptions made regarding additivity of effects from 

exposure to multiple COPCs from various exposure routes.  High uncertainty exists when summing 

noncancer risks for several substances across different exposure pathways.  This assumes that each 

substance has a similar effect and/or mode of action.  Even when compounds affect the same target 

organs, they may have different mechanisms of action or differ in their fate in the body, so additivity may 

not have been an appropriate assumption.  However, the assumption of additivity was considered 

acceptable because in most cases it represented a conservative estimate of risk. 

 

Risks to any individual may also have been overestimated by summing multiple assumed exposure pathway 

risks for any single receptor.  Although every effort was made to develop reasonable scenarios, not all 

individual receptors may have been exposed via all pathways considered. 

 

Also, the risk characterization did not consider antagonistic or synergistic effects.  Little or no information 

was available to determine the potential for antagonism or synergism for the COPCs.  Because 
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chemical-specific interactions could not be predicted, the likelihood for risks to be over predicted or under 

predicted could not be defined, but the methodology used was based on current USEPA guidance. 

 

7.6.4.1 Uncertainty Associated with Risk Estimates for Industrial Workers and Hypothetical 

Residents 

There is uncertainty in risk estimates developed for both the industrial worker and hypothetical resident 

because the HHRA presented in the previous sections did not assume that these receptors would be 

directly exposed to subsurface soil contamination.  Tables 7-22 and 7-23 provide a risk evaluation for the 

subsurface soil contamination assuming an industrial worker or hypothetical resident is exposed to the 

subsurface soil contamination (i.e., subsurface soils excavated to the surface).  Cancer and non-cancer 

risk estimates were developed using the EPCs and the USEPA Regional Screening Levels previously 

discussed.  As noted previously, the USEPA Regional Screening Levels represent the 1 x 10
-6

 cancer risk 

level for carcinogenic effects.  Thus risk estimates may be developed using the EPCs and USEPA Regional 

Screening Levels, and using a simple ratio technique: 

 

    USEPA Regional Screening Levels  Cancer Risk Estimate of 1 x 10
-6 

 
 _______________________________  =  ___________________________________ 
  EPC for COPC    Cancer Risk Estimate 
 

ILCRs for occupational workers and hypothetical residents exposed to subsurface soil are within the 

USEPA’s and IDEM’s target risk range of 1 x 10
-6
 to 1x10

-4
.  Total HIs for occupational workers and 

hypothetical future residents exposed to subsurface soil are less than unity.   

 

7.7 SUMMARY AND CONCLUSIONS 

This section summarizes the results of the baseline human health risk assessment for the SWMU 28 

which was performed to characterize the potential risks to likely human receptors under current and 

potential future land use.  Potential receptors under current land use are maintenance workers, industrial 

workers, construction works, and adolescent trespassers.  Potential receptors under future land use are 

child and adult recreational users, and hypothetical child and adult residents.  Although future land use is 

likely to be the same as current land use, the potential future receptors were evaluated in the baseline 

human health risk assessment, primarily for decision-making purposes. 

 

The direct contact COPCs for soil at SWMU 28 are: 

 

 surface soil – chromium, benzo(a)pyrene 

 subsurface soil – chromium, benzo(a)pyrene, dibenzo(a,h)anthracene, Aroclor-1260 
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The COPCs for chemical migration from soil to groundwater: 

 

 Surface soil – chromium, copper, lead, benzene, vinyl chloride, benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, naphthalene, Aroclor-1260, DRO, and GRO. 

 

 Subsurface Soil – chromium, 2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, dibenzo(a,h)anthracene, naphthalene, Aroclor-1260, DRO, and GRO. 

 

No COPCs were identified for direct contact to groundwater at SWMU 28. 

 

The COPCs for direct contact to surface water at SWMU 28 are: 

 

 cadmium and chromium 

 

The COPCs for sediment at SWMU 28.   

 

 cadmium and chromium 

 

Quantitative estimates of noncarcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were 

developed for potential human receptors.  HIs for all receptors were less than or equal to unity (1), 

indicating that adverse non-carcinogenic effects are not anticipated for these receptors under the defined 

exposure conditions.  For the RME and CTE scenario cumulative ILCRs for all receptors were within 

USEPA’s target risk range.   
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8.0  ECOLOGICAL RISK ASSESSMENT 

The goal of this ERA for SWMU 28 was to evaluate the potential for adverse ecological impacts due to 

site-related contamination.  This goal was accomplished by identifying COPCs detected at concentrations 

that exceed screening levels, identifying the locations of these exceedances, and concluding whether or 

not further investigation and/or remedial action at SWMU 28 at NSA Crane is warranted from an 

ecological perspective.   

 

8.1 INTRODUCTION 

The screening-level ERA methodology used at NSA Crane is in accordance with the following guidance 

documents: 

 

 Department of Navy (Navy) Environmental Policy Memorandum 97-04: Use of Ecological Risk 

Assessments dated May 16, 1997.  

 

 Navy Policy for Conducting Ecological Risk Assessments (Navy, 1999). 

 

 Final Guidelines for Ecological Risk Assessment (USEPA, 1998). 

 

 Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting 

Ecological Risk Assessments (USEPA, 1997).   

 

This ERA consists of Steps 1, 2, and 3a of the eight-step ecological risk evaluation process discussed in 

USEPA guidance (USEPA, 1997 and 1998) and the Navy Policy for Conducting ERAs (Navy, 1999).  The 

first two screening steps comprise the screening-level ERA, and correspond with Tier 1 of the Navy Policy 

(Navy, 1999), where conservative exposure estimates are compared to screening-level and threshold 

toxicity values.  Step 3a is the first step of a baseline ecological risk assessment (BERA) and consists of 

refining the Tier 1 assumptions following Steps 1 and 2 to further focus the ERA process on the 

chemicals of greatest concern at a site.  Step 3a corresponds with the first part of Tier 2 of the Navy 

Policy (Navy, 1999).  Steps 3b through 7 are conducted if additional evaluations or investigations are 

necessary.  Aspects of Step 8, risk management, are addressed throughout the ERA process, in 

cooperation with Region 5 regulators.  

 

A schematic diagram of the general risk assessment process is provided on Figure 8-1.   
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8.2 TIER 1, STEP 1: SCREENING-LEVEL PROBLEM FORMULATION  

The screening-level problem formulation is the first step of the ERA and includes identification of potential 

receptor groups, COPCs, and the mechanisms for contaminant fate, transport, and toxicity.  The complete 

exposure pathways that exist at a site are determined at this point to facilitate receptor selection.  The 

problem formulation process enables the risk assessor to identify the ecological resources to be protected 

(known as assessment endpoints), the measures that were used to evaluate risks to those resources 

(known as measurement endpoints) and the chemicals, geographic areas, and environmental media 

relevant to the risk assessment.   

 

As part of receptor identification, site habitats and potential ecological receptors, as they apply to 

ecological risk, are described in the following subsections. 

 

8.2.1 Environmental Setting 

8.2.1.1 Basewide Environmental Setting 

A biological characterization of NSA Crane, including a list of plants and animals found at the facility, is 

presented in the Installation Assessment (IA) (Army, 1978) and the Initial Assessment Study (IAS) 

(NEESA, 1983) and is summarized in the Environmental Monitoring Reports (EMRs) (Halliburton NUS, 

1992a and 1992b).  A list of the species that may inhabit NSA Crane and that are protected under the 

United States Endangered Species Act, Indiana Department of Natural Resources Heritage Data Center, 

or the United States Fish and Wildlife Service (USFWS) is summarized in the RCRA Facility Permit and 

below.  The following paragraphs briefly summarize the environmental setting at the base. 

 

Eighty percent of NSA Crane’s approximately 63,000 acres is classified as Central Hardwoods Forest of 

the United States (NEESA, 1983).  In addition, some former agricultural fields are in various stages of 

succession.  Open spaces on dry upland sites contain almost pure stands of grasses with some clumps 

of woody plants such as persimmon, sassafras, and sumac.  Wetter sites have river birch, willow, 

sycamore, and cottonwood.  Hillside communities have mostly hickory, white and black oak, red maple, 

sugar maple, tulip poplar, ash, and beech (NEESA, 1983).   

 

The great variety of habitats at NSA Crane (i.e., many stages of forest succession, streams, ponds, Lake 

Greenwood, grassy open spaces) lead to great diversity of animal species (NEESA, 1983).  These 

species include but are not limited to mammals such as white-tailed deer, beaver, coyote, hawks, red fox, 

rabbits, raccoons, and mice; birds such as ducks, geese, wild turkey, bobwhite quail, red-tailed hawks, 

and American robins; and various amphibians, reptiles, fish, and invertebrates.  
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Six main creeks receive drainage in five separate drainage basins at NSA Crane: First Creek, Sulphur 

Creek, Little Sulphur Creek, Boggs Creek, Turkey Creek, and Seed Tick Creek.  There are also many 

smaller streams, creeks, and drainage ditches located at the facility, along with several small man-made 

ponds and one large lake (Lake Greenwood).  Lake Greenwood is the source of potable water for NSA 

Crane.  Surface water from the facility eventually discharges to the East Fork of the White River, which is 

located south of the facility. 

 

Threatened and Endangered Species 

The Endangered Species Management Plan for NSA Crane (Comarco Systems, Inc., 2000) identified the 

federal and state threatened and endangered species and species of special concern potentially present 

at the facility.  Information included in the Endangered Species Management Plan was obtained from 

studies and surveys conducted by the Navy and other agencies and groups such as universities and 

research institutions.  A small subset of these studies include the inventory of neotropical migratory birds, 

mist net and radiotelemetry surveys for the Indiana Bat, bobcat trapping, rattlesnake survey, Purdue 

University wildlife studies, and several fish surveys and bird counts.  These studies and others that were 

used in compiling the list of endangered species present at NSA Crane are described in more detail in the 

Endangered Species Management Plan (Comarco Systems, Inc., 2000) and below.   

 

The Indiana bat is the only federally threatened or endangered species documented to occur at NSA 

Crane.  No mist nets were located at SWMU 28 during the mist net and radiotelemetry surveys for the 

Indiana Bat; however, two mist net sites were located approximately 1.5 miles east of SWMU 28 and 

approximately 1.5 miles north of SWMU 28 (ESI, 2005).  Three Indiana bats were captured at the location 

east of SWMU 28 in June 2005.   

 

The USFWS issued a notice in the Federal Register (72 FR 37346 et seq.) on July 9, 2007, that effective 

August 8, 2007, the American Bald Eagle would be removed from the federal List of Endangered and 

Threatened Wildlife and Plants.  The American Bald Eagle is still protected by the Migratory Bird Treaty 

Act and the Bald and Golden Eagle Protection Act.  The bald eagle is known to be present in Lake 

Greenwood approximately 1 mile north of SWMU 28.   

 

In addition, a number of state endangered and federal and state species of concern have been listed for 

NSA Crane (Comarco Systems, Inc., 2000).  The state endangered species list includes two mammals 

(bobcat and Indiana bat), one reptile (timber rattlesnake), and several birds (bald eagle, osprey, 

loggerhead shrike, yellow-crowned night-heron, Virginia rail, king rail, and Henslow’s sparrow). 
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Boggs Creek and Turkey Creek discharge from NSA Crane to the East Fork of the White River.  River 

otters, a state endangered species, are being reintroduced to Indiana.  The otters are expanding from 

their original release sites into other watersheds including the East Fork of the White River [Indiana 

Department of Natural Resources (IDNR), 2004].  Also, the East Fork of the White River is the site of an 

ongoing study of lake sturgeon populations, another state endangered species (IDNR, 2004).  Finally, the 

spotted darter, a state species of special concern, has been found in the East Fork of the White River 

(IDNR, 2000). 

 

8.2.1.1 Site-Specific Environmental Setting 

SWMU 28, Maintenance Shop Building 1820 Area, is located in the central area of NSA Crane and 

covers approximately seven acres.  Most of SWMU 28 is currently covered by buildings, asphalt 

pavement, and gravel (see Figure 1-2).  Vegetation including grass, shrubs, and trees are only present 

along the site boundary.  From the edge of the site on the northwest, southwest, and southeast sides, the 

topography slopes down approximately 50 feet into wooded valleys below the site.  Grassy and wooded 

areas are located east, south, and west of the main operating areas of the site and two creeks are in 

close proximity to the site. 

 

Surface water runoff from SWMU 28 drains from the site into the two unnamed creeks northwest and 

southeast of the site.  Small fish, less than 3 inches in length, were observed in the creeks.  The creeks 

flow northeast to southwest and flow into Boggs Creek approximately 2 miles south-southwest of the site.  

The northwest creek is approximately 5 feet wide and 1 foot deep.  The southwest creek ranges from less 

than 10 feet wide to 20 feet wide and approximately 3 feet deep.  The creeks flow throughout the year 

although water flow varies.  One surface water sample was collected from the northwest creek (SW02), 

southwest creek (SW01), and from a discharge pipe from the Outside Truck Wash Rack (SW03).  

Sediment samples were collected along both creeks.  Two sediments samples collected from the creeks 

(SD01 and SD06) are considered upgradient of the site.  Additional sediment samples northwest of the 

site were collected downstream of seeps from the hillside located downgradient of the Outside Truck 

Wash Rack (SD09 and SD10) and downstream of a pipe that conveys discharge from the Outside Truck 

Wash Rack (SD11 and SD12).   

 

8.2.2 Potential Sources of Contamination 

SWMU 28 is located within the Garage Area which is an active maintenance and repair facility.  Some of 

the fill used to expand the level area of the site includes former pavement material.  USTs, which were 

used for waste oil and waste solvents, were present at SWMU 28. Degreasing solvents, fuels, oils, and 
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greases associated with vehicle maintenance and use, hydraulic fluids, and various metals may have 

leaked onto the ground and leached into the subsurface and/or groundwater at SWMU 28. 

 

8.2.3 Physical and Chemical Characteristics 

Based on historical site data, VOCs, PAHs, PCBs, metals, are among the site-related chemical 

contaminants known to be present or potentially present in environmental media at SWMU 28.  Physical 

and chemical characteristics of contaminants may affect their mobility, transport, and bioavailability in the 

environment.  These characteristics include bioaccumulation factors (BAFs), KOCs, and KOWs.  The 

physical and chemical characteristics of the chemical classes present in SWMU 28 media are presented 

in Section 6 and BAFs are presented in Appendix H.   

 

8.2.4 Potential Exposure Pathways 

Section 1.2 of this RFI describes the operational history, descriptions of previous investigations and the 

potential sources of contamination for SWMU 28.  Chemicals may have entered surface soil, sediment, 

and surface water from spills and leaks during routine operations.   

 

8.2.3.1 Surface Soil 

Several groups of terrestrial ecological receptors can be exposed to contaminants in surface soil; 

however, exposure will only occur where the vegetation is present, which occurs only along the site 

boundary because most of the site is covered by asphalt pavement, and gravel.  Invertebrates such as 

earthworms are exposed to contaminants as they move through the soil and ingest soil particles while 

searching for food.  Plants are exposed to contaminants via direct contact as contaminants are absorbed 

through the roots, and contaminants are then translocated to different parts of the plants (e.g., leaves, 

seeds).  These pathways are evaluated in the ERA.   

 

Small mammals may be exposed to contaminants in soil via several exposure routes.  They may be 

exposed by direct contact as they search for food or burrow into the soil.  Exposure of terrestrial wildlife to 

contaminants in the soil via dermal contact is unlikely to represent a major exposure pathway because 

fur, feathers, and chitinous exoskeletons are expected to minimize transfer of contaminants across 

dermal tissue.  Therefore, the dermal pathway was not evaluated in the ERA.  Small mammals also may 

be exposed to contaminants in soil via incidental ingestion of soil and ingestion of plants and/or 

invertebrates that have accumulated contaminants from the soil.  These pathways are evaluated in the 

ERA.    
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Larger predatory species such as the red fox and red-tailed hawk can be indirectly exposed to soil 

contaminants by ingesting small mammals that have accumulated contaminants from soil.   

 

Terrestrial receptors are not substantially exposed to subsurface soils, so that pathway was not evaluated 

in the ERA.  For this project, the surface soil depth interval was 0 to 2 feet below the ground surface. 

 

8.2.3.2 Groundwater 

Ecological receptors are not directly exposed to contaminants in groundwater at the site.  Exposure to 

groundwater discharging as a seep or directly to a surface water body represents a complete exposure 

pathway and is evaluated as part of the surface water pathway.  

 

8.2.3.3 Surface Water/Sediment 

As mentioned above, contaminated groundwater may discharge as a seep that flows into surface water or 

may discharge directly into a surface water body.  Contaminants in soil may also enter the streams 

northwest and southeast of SWMU 28 via overland flow.  Benthic invertebrates and other aquatic 

organisms can be exposed to chemicals in surface water and sediment.  Sediment represents a complete 

exposure pathway and sediment samples were collected as part of this investigation to evaluate risks.  

 

8.2.3.4 Air 

Inhalation of particulates by mammals and birds is not considered a complete pathway at SWMU 28 

because there are no activities causing air contamination.  Also, inhalation pathways are not typically 

evaluated in ERAs because of the uncertainty inherent in estimating exposure levels and toxicological 

effects.  Therefore, the air inhalation pathway is not evaluated in the ERA. 

 

8.2.5 Assessment Endpoints and Measurement Endpoints 

Assessment endpoints are explicit expressions of the environmental value that is to be protected 

(USEPA, 1997).  The selection of these endpoints is based on the habitats present, migration pathways 

of probable contaminants, and relevant exposure routes for the receptors.  Measurement endpoints are 

estimates of measurable biological impacts (e.g., mortality, growth, and reproduction) that are used to 

evaluate the assessment endpoints.  The assessment endpoints and measurement endpoints used to 

evaluate SWMU 28 data are presented in Table 8-1.   
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8.2.5.1 Assessment Endpoints 

Based on the habitat at SWMU 28, which consists of mostly grass with nearby forested areas and the 

chemicals present at the site, the assessment endpoints include protection of the following groups of 

receptors from adverse effects of contaminants on their growth, survival, and reproduction:  

 

 Terrestrial vegetation 

 Soil invertebrates 

 Sediment invertebrates 

 Aquatic organisms 

 Herbivorous birds and mammals 

 Invertivorous birds and mammals 

 Piscivorous birds and mammals 

 

The following paragraphs discuss the above assessment endpoints. 

 

Terrestrial Vegetation: Terrestrial vegetation at SWMU 28 consists of grasses, shrubs, and trees along 

the edges of SWMU 28.  They serve as a food source and provide shade and cover for many organisms, 

and they help to prevent soil erosion, among other important functions.  They also can accumulate some 

contaminants that can then be transferred to the higher trophic-level organisms that consume plants.   

 

Soil Invertebrates: Soil invertebrates are present in soil along the edges of SWMU 28.  They aid in the 

formation of soil and the redistribution and decomposition of organic matter in the soil, and they serve as 

a food source for higher trophic-level organisms.  They also can accumulate bioaccumulative 

contaminants that can then be transferred to the higher trophic-level organisms that consume soil 

invertebrates. 

 

Aquatic Organisms: Aquatic organisms such as amphibians, insects and other invertebrates serve as a 

food source for higher trophic-level organisms (i.e., birds, mammals).  They can also accumulate 

contaminants, which can be transferred to higher trophic-level organisms that consume them.  

 

Sediment Invertebrates: Sediment invertebrates serve as a food source for higher trophic-level organisms 

(i.e., fish, amphibians, birds, mammals).  They can also accumulate contaminants, which can be 

transferred to higher trophic-level organisms that consume invertebrates. 

 

Herbivorous Birds and Mammals: Herbivorous birds and mammals (i.e., animals that consume only plant 

tissue) forage in some portions of SWMU 28.  Their role in the community is essential because, without 
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them, higher trophic levels could not exist (Smith, 1966).  They may be exposed to and accumulate 

contaminants present in the plants they consume. 

 

Invertivorous Birds and Mammals: Invertivorous birds and mammals are present throughout the base in 

different terrestrial habitats (e.g., forested, open field) and are present at SWMU 28.  These are 

considered first-level carnivores, and they serve as a food source for higher trophic-level carnivores.  

They may be exposed to and accumulate contaminants present in the food items they consume. 

 

Piscivorous Birds and Mammals:  The term “piscivorous” is used here in a broad sense to describe birds 

and mammals that prey upon not only fish, but on a variety of aquatic and sediment dwelling organisms 

(e.g., crayfish, frogs).  Piscivorous birds and mammals can be exposed to and accumulate site-related 

contaminants that have accumulated in prey items obtained from the site.  However, the streams present 

northeast and southwest of the site are small and although some small fish are present, they would not 

support piscivorous birds and mammals.   

 

As indicated in USEPA guidance (USEPA, 1997), “it is not practical or possible to directly evaluate risks 

to all of the individual components of the ecosystem at a site.  Instead, assessment endpoints focus the 

risk assessment on particular components of the ecosystem that could be adversely affected by 

contaminants from the site.”  Therefore, the ERA will focus on the endpoints that will tend to yield the 

highest risks, which should then account for endpoints that will have lower risks.   

 

Omnivores were not selected as assessment endpoints because exposure to contaminants in plants is 

greatest for herbivores, and exposure to contaminants in animals is greatest for invertivores.  Therefore, 

omnivores are protected by protecting herbivores and invertivores.  Large carnivorous birds and 

mammals were not selected as assessment endpoints because their home range (hundreds of acres) is 

much larger than SWMU 28 (approximately 7 acres) and most of SWMU 28 is not viable habitat as 

vegetation is only present along the edges of the site, so they would only consume a small portion of food 

from the site.  Therefore, risks would be greater to small mammals and birds that may obtain all of their 

food from the site.  Although reptiles and amphibians may be present, they were not selected as 

assessment endpoints because of the general lack of toxicity information and the lack of methods to 

evaluate their exposure to chemicals.   

 

8.2.5.2 Measurement Endpoints 

The following measurement endpoints were used to evaluate the assessment endpoints in the ERA: 
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 Soil screening values - Mortality, growth, and reproduction of plants and soil invertebrates were 

evaluated by comparing the measured concentrations of chemicals in surface soil to screening values 

designed to be protective of ecological receptors. 

 

 Surface water screening values - Mortality, growth, and reproduction of aquatic organisms were 

evaluated by comparing the measured concentrations of chemicals in surface water to screening 

values designed to be protective of ecological receptors. 

 

 Sediment screening values - Mortality, growth, and reproduction of sediment invertebrates were 

evaluated by comparing the measured concentrations of chemicals in sediment to screening values 

designed to be protective of ecological receptors. 

 

 Wildlife toxicity reference values (TRVs) - Mortality, reproductive, and/or developmental effects of 

birds and mammals were evaluated by comparing the estimated dose incurred (based on 

conservative and average assumptions) from ingestion of contaminants in surface soil and sediment, 

plants, and invertebrates to wildlife TRVs.   

 

8.2.5.3 Selection of Receptor Species 

Many receptors in the soil environment at SWMU 28 are typically grouped into general categories such as 

invertebrates and vegetation.  This is a reflection of the nature of the threshold values, effects values, or 

criteria typically used to characterize risk for such organisms.  However, for vertebrate receptors, 

selection of a representative species is required so that risks to these upper-level species incurred by 

intake through eating and drinking can be estimated. 

 

Ingestion is the primary route of exposure for most mammals and birds.  The selection of species used to 

represent the receptor groups identified in Section 8.2.5.1 was based on considerations of their preferred 

habitat, body size, sensitivity to contaminants, home range, abundance, commercial or sport utilization, 

legal status, and functional role (e.g., predators).  The availability of exposure parameters such as body 

mass, feeding rate, and drinking rate was also a factor in selecting surrogate species.  The following 

surrogate species were used in the food chain modeling conducted as part of this ERA: 

 

 Herbivorous mammal - Meadow vole 

 Herbivorous bird -  Bobwhite quail 

 Invertivorous mammal - Short-tailed shrew 

 Invertivorous bird - American woodcock 
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 Piscivorous mammal – Mink 

 Piscivorous bird – Belted kingfisher 

 

Receptor profiles for each of the species above are presented in Appendix H. 

 

8.2.6 Conceptual Site Model  

A conceptual site model (CSM) in ERA problem formulation is a written description of predicted 

relationships between ecological entities and the stressors to which they may be exposed (USEPA, 

1998).  The CSM consists of two primary components: predicted relationships among stressor, exposure, 

and assessment endpoint response, and a diagram that illustrates the relationships (USEPA, 1998).  The 

primary sources of contamination are spills and leaks during the repair and maintenance of automotive 

and heavy equipment.  The primary stressors to ecological receptors are contaminants in surface soil, 

sediment, and surface water.  The primary receptors for contaminants in surface soil, sediment, and 

surface water are plants, soil invertebrates, aquatic organisms, sediment invertebrates, amphibians, and 

reptiles, and secondary receptors are birds and mammals.  Figure 8-2 represents the ecological CSM for 

SWMU 28. 

 

8.3 TIER 1, STEP 2: SCREENING-LEVEL EXPOSURE ESTIMATE AND RISK QUOTIENTS 

8.3.1 Ecological Effects Evaluation 

The preliminary ecological effects evaluation is an investigation of the relationship between the magnitude 

of exposure to a chemical and the nature and magnitude of adverse effects resulting from exposure.  In 

addition to being a toxicological evaluation, it may also include descriptions of apparent effects seen 

during the site visit (e.g., stressed vegetation).  Toxicity thresholds are usually expressed in units of 

concentration when the medium of concern is in intimate contact with the receptor, such as soil for soil 

invertebrates.  For other receptors, such as terrestrial vertebrates, toxicity data are typically available as 

doses, with units equal to mass of contaminant per unit of body mass per unit of time (usually 

mg/Kg-day).   

 

8.3.2 Exposure Characterization 

As the first step in the ecological effects evaluation, COPCs were selected by comparing contaminant 

concentrations in surface soil, sediment, and surface water to ecological screening levels.  For surface 

soil, chemical concentrations were compared to USEPA Ecological Soil Screening Levels (Eco SSLs) 

(USEPA, 2005a and supporting documents) because they are the most current screening levels.  If 

USEPA Eco SSLs were not available, Region 5 soil ESLs (USEPA, 2003a) were used next in order of 
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preference, followed by the values from Canadian Soil Quality Guidelines (CCME, 1999a-b, 2004a-b, 

2010) and the Oak Ridge National Laboratory (ORNL) Toxicological Benchmarks for plants (Efroymson et 

al., 1997a) and invertebrates (Efroymson et al., 1997b).  Note that because most of the Region 5 ESLs 

are based on risks to mammals, screening levels specific to plants or invertebrates from other sources 

were used preferentially for those endpoints, when available.  Table 8-2 presents the soil screening levels 

for plants, invertebrates, mammals, and birds for each chemical and the sources of each value.  For 

sediment and surface water, the Region 5 sediment and water ESLs (USEPA, 2003a) were used in 

COPC selection.   

 

The doses in mg/Kg-day were estimated for mammals and birds using exposure dose equations.  The 

food chain models were conducted on a dry-weight basis to be consistent with the soil concentrations 

which are reported on a dry-weight basis.  Therefore, the concentrations in the food items were estimated 

on a dry-weight basis.  The following generic equation was used to calculate the EPCs for terrestrial 

wildlife from exposure to chemicals in soil/sediment and associated food items such as plants, soil 

invertebrates, and fish/sediment invertebrates: 

 

BW

H*Iw*CwIs*CsIf*Cf
CDI  

 

Where: CDI = Chronic daily intake [milligrams per kilogram (mg/Kg)-day] 

 Cf = Chemical concentration in food – (see discussion below) 

Cs = Chemical concentration in surface soil or sediment (mg/Kg) 

Cw = Chemical concentration in surface water (mg/L) 

 If = Food ingestion rate [kilograms per day (kg/day)] 

 Is = Incidental surface soil/sediment ingestion rate (kg/day) 

 Iw = Water ingestion rate [liters per day (L/day)] 

H = Portion of food intake from the contaminated area (unitless) 

BW = Body weight (kg) 

 

The exposure factors used for the food chain model, their derivation, and the receptor profiles for the 

surrogate species are presented in Appendix H.  The exposure assumptions (i.e., ingestion rate, body 

weight) were obtained primarily from the Wildlife Exposure Factors Handbook (USEPA, 1993) and 

USEPA Eco SSL Guidance Attachment 4-1 (2007a) with other sources used as necessary.  Food 

ingestion rates are on a dry-weight basis as discussed above.   

 

Chemical concentrations in food items for soil invertivorous and herbivorous receptors were calculated 

using soil-to-invertebrate or soil-to-plant BAFs and regression equations from the USEPA Eco SSL 
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Guidance Document Attachment 4-1 (2007a) or BAFs from published sources.  The following equation 

was used to calculate chemical concentrations in plants or invertebrates when BAFs were used: 

 

BAF*CsCf  

 

Where: Cf = Contaminant concentration in food (mg/Kg) 

 Cs = Contaminant concentration in surface soil (mg/Kg) 

 BAF = Biota-soil bioaccumulation factor (unitless) 

 

Chemical concentrations in food items for piscivorous receptors were calculated using sediment-to-fish 

biota-sediment bioaccumulation factors (BSAFs) and sediment-to-invertebrate BSAFs.  Contaminant 

concentrations in food items for piscivorous receptors were calculated as follows: 

 

BSAF*Csd)inorganics (for Cf  

 

Where: Cf = Contaminant concentration in food (mg/Kg) 

 Csd = Contaminant concentration in sediment (mg/Kg) 

 BSAF = Biota-sediment bioaccumulation factor (unitless) 

 

%TOC

%L
*BSAF * Csdorganics) (for Cf  

 

Where: Cf = Contaminant concentration in food (mg/Kg) 

 Csd = Contaminant concentration in sediment (mg/Kg) 

 BSAF = Biota-sediment bioaccumulation factor (for organics) (unitless) 

 %L = Percent lipids [14.4% (dry weight)] 

%TOC = Percent total organic carbon (0.73% average of site data; see Table 8-4) 

 

A default value of 1.0 was used for the BAF and BSAF when chemical-specific data was not available.  

Sources of BAFs and BSAFs are documented in Appendix H. 

 

The food chain model scenarios were calculated using various exposure assumptions to present a range 

of potential risks.  For selecting chemicals as COPCs, the following Tier 1 exposure assumptions were 

used: 
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 Maximum soil concentrations 

 90
th
 percentile BAFs (or maximum value if a 90

th
 percentile value is not available) or regression 

equations 

 Conservative receptor body weight and ingestion rates 

 Receptors spend 100% of their time at the Site 

 

8.3.3 Risk Characterization 

An Ecological Effects Quotient (EEQ) approach was used to characterize the risk to ecological receptors.  

This approach characterizes potential effects by comparing exposure concentrations with effects data.  

The EEQs for terrestrial receptors were calculated as follows: 

 

SSSL

Css
  EEQ  

 

where: EEQ = Ecological Effects Quotient (unitless) 

Css  =  Contaminant concentration in surface soil (µg/kg or mg/Kg) 

SSSL  =  Surface soil screening level (µg/kg or mg/Kg) 

 

The EEQs for sediment invertebrates were calculated as follows: 

 

SdSL

Csd
EEQ  

 

where: EEQ = Ecological Effects Quotient (unitless) 

 Csd = Chemical concentration in sediment (µg/kg or mg/Kg) 

 SdSL = Sediment screening level (µg/kg or mg/Kg) 

 

The EEQs for aquatic organisms were calculated as follows: 

 

SwSL

Csw
EEQ  

 

where: EEQ = Ecological Effects Quotient (unitless) 

 Csw = Chemical concentration in surface water (µg/L) 

 SwSL = Surface water screening level (µg/L) 

 

The EEQs for mammals and birds were calculated as follows: 
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TRV

CDI
  EEQ  

 

where: EEQ = Ecological effects Quotient (unitless) 

 CDI = Chronic daily intake dose (mg/Kg-day) 

 TRV = Toxicity reference value (NOAEL or LOAEL) (mg/Kg-day) 

 

An EEQ of greater than 1.0 was considered to indicate potential risk.  Such values do not necessarily 

indicate that an effect will occur but only that a low (i.e., conservative) threshold has been exceeded. 

 

8.3.4 Tier 1, Step 2: Selection of Contaminants of Potential Concern 

Tables 8-3 through 8-5 provide the results of the COPC selection for surface soil, sediment, and surface 

water.  Tables 8-6 and 8-7 present the results of the Tier 1 food chain model for surface soil and 

sediment, respectively.  The following rules were used to select COPCs for SWMU 28: 

 

 A contaminant was selected as a COPC for risks to terrestrial plants, soil invertebrates, sediment 

invertebrates, or aquatic organisms if the maximum detected concentration in surface soil, sediment, 

or surface water exceeded the associated screening level or a screening level was not available.   

 

 For surface soil and sediment, if a contaminant had a maximum detected concentration that 

exceeded associated screening level for birds or mammals or a screening level was not available for 

a bioaccumulative chemical, then the chemical was retained for food chain modeling for wildlife.  If 

the EEQs were greater than 1.0 based on the conservative food chain model, the chemical was 

selected as a COPC.   

 

 DRO, ERO, GRO, EPH, and VPH were not selected as COPCs because they lack ecological 

screening levels.  However, because the soil and sediment samples were analyzed for PAHs and 

VOCs, risks from these compounds are evaluated indirectly by evaluating risks from the individual 

chemicals.  Therefore, risks from DRO, ERO, GRO, EPH, and VPH are not discussed below. 

 

Contaminants retained as COPCs were further evaluated as part of Step 3a of the eight-step ERA 

process.  
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8.3.4.1 Soil Invertebrates 

Table 8-3 presents the COPC selection for soil invertebrates in SWMU 28 surface soil.  Two inorganics 

were selected as COPCs because they were detected at a maximum concentration that resulted in an 

EEQ greater than 1.0.  Three VOCs were selected as COPCs because screening levels were not 

available. 

   

8.3.4.2  Terrestrial Plants 

Table 8-3 presents the COPC selection for terrestrial plants in SWMU 28 surface soil.  Three inorganics 

were selected as COPCs because they were detected at a maximum concentration that resulted in an 

EEQ greater than 1.0.  Three VOCs were selected as COPCs because screening levels were not 

available.  

 

8.3.4.3  Sediment Invertebrates 

Table 8-4 presents the COPC selection for sediment invertebrates in the streams northwest and 

southeast of the site.  Five inorganics, one PAH, and one PCB were selected as COPCs because they 

were detected at a maximum concentration that resulted in an EEQ greater than 1.0.   

 

8.3.4.4 Aquatic Organisms 

Table 8-5 presents the COPC selection for aquatic organisms in the streams northwest and southeast of 

the site.  Two inorganics and one PAH were selected as COPCs because they were detected at a 

maximum concentration that resulted in an EEQ greater than 1.0.   

 

8.3.4.5  Wildlife 

Tables 8-6 and 8-7 summarize the results of the Tier 1 inputs food chain modeling for terrestrial soil and 

sediment receptors.  Appendix H presents the calculation worksheets.  The following summarizes the 

results of the food chain modeling for terrestrial receptors using maximum concentrations and Tier 1 input 

parameters:  

 

 Herbivorous mammal: No chemicals had an EEQ greater than 1.0 in the food chain model. 

 

 Herbivorous bird: One inorganic (lead) had an EEQ greater than 1.0 in the food chain model. 
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 Invertivorous mammal and bird: Five inorganics and one PCB (Aroclor-1260) had EEQs greater than 

1.0 in the food chain model. 

 

 Piscivorous mammal and bird: Five inorganics and one PCB (Aroclor-1254) had EEQs greater than 

1.0 in the food chain model. 

 

8.4 TIER 2, STEP 3A – COPC REFINEMENT  

Step 3a consists of refining the conservative exposure assumptions/concentrations used to evaluate 

potential risks to ecological receptors and re-evaluating the analytical data using benchmarks that are 

more appropriate for the assessment endpoints.  The objective of the Step 3a refinement was to better 

determine which chemicals contribute to potentially unacceptable levels of ecological risk, and to identify 

and eliminate from further consideration those COPCs that were initially selected as COPCs because of 

the use of very conservative exposure scenarios but are not likely causing a significant risk.  The Step 3a 

evaluation can also be used to eliminate chemicals from further evaluation for certain groups of receptors 

that are not at significant risk.  For example, a chemical might not be retained as a COPC in soil for plants 

based on low risks to plants but the same chemical might be retained as a COPC based on risks to 

invertebrates or wildlife.  This is important because if the site proceeds further to a BERA, the studies in 

the BERA should only focus on the receptors that are at potential risk.   

 

For chemicals evaluated further in Step 3a, the following factors were evaluated, as appropriate, to 

determine if the risks are great enough to warrant additional evaluations [i.e., proceed to a BERA, 

develop cleanup levels, proceed to a Corrective Measures Study (CMS)].  All of these factors may not be 

discussed for each chemical and/or receptor group. 

 

 Magnitude of criterion exceedance: Although the magnitude of risks may not relate directly to the 

magnitude of a criterion exceedance, the magnitude of the criterion exceedance may be one item 

used in a lines-of-evidence approach to determine the need for further site evaluation.  The greater 

the criterion exceedance, the greater the probability and concern that an unacceptable risk exists. 

 

 Frequency of chemical detection and spatial distribution: A chemical detected at a low frequency 

typically is of less concern than a chemical detected at higher frequency if toxicity and concentrations 

and spatial areas represented by the data are similar.  All else being equal, chemicals detected 

frequently were given greater consideration than those detected relatively infrequently.  In addition, 

the spatial distribution of a chemical may be evaluated to determine the area that a sample 

represents. 
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 Contaminant bioavailability: Many contaminants (especially inorganics) are present in the 

environment in forms that are typically not bioavailable, and limited bioavailability was considered 

when evaluating exposures of receptors to site contaminants.  Contaminants with generally less 

bioavailability are considered to be less toxic than more bioavailable contaminants, all other factors 

being equal. 

 

 Habitat: Although exceedances of criteria may occur, potential risks to ecological receptors may be 

minimal if there is little habitat for those receptors.  Therefore, the extent of habitat was used 

qualitatively when considering additional evaluation.  Areas with little habitat were less of a concern 

than areas with suitable habitat to support the receptors of interest. 

 

 Alternate benchmarks:  These benchmarks are used to further evaluate risks to specific groups of 

ecological receptors (e.g., plants, invertebrates).  Higher effect benchmarks [e.g., probable effects 

concentrations (PECs)] are used to further evaluate risks to sediment invertebrates from chemicals 

that exceeded conservative screening levels.   

 

 Food Chain Modeling: Exposure via the food chain is a major pathway of concern for chemicals 

known to significantly bioaccumulate and/or biomagnify.  Thus, potential risk to upper level receptors 

was evaluated using food chain models.  The Tier 1 exposure doses calculated for terrestrial wildlife 

were re-calculated using the following Tier 2, Step 3a exposure assumptions and chemical 

concentrations:   

 

- Average soil/sediment/surface water concentrations 

- Median or mean BAFs (if available) 

- Average receptor body weights and ingestion rates 

 

 Background: Concentrations of chemicals in surface soil were compared to background concentration 

data.  If the maximum concentration of a detected chemical is not greater than the maximum 

background concentration, the chemical was considered similar to background, not site-related, and 

is eliminated as a COPC.  A statistical evaluation of background was conducted for surface soil.  

Based on the statistical evaluation, cadmium was eliminated as a COPC in surface soil and is not 

further evaluated.  Two sediment samples (SD01 and SD06) were collected upgradient of the site 

from the creeks northwest and southeast of the site.  The results from the upgradient and site 

samples were compared to evaluate if chemical concentrations at the site were similar to upgradient 

concentrations, and therefore not likely site-related. 
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Summaries of the Step 3a evaluation for soil invertebrates and terrestrial plants, sediment invertebrates, 

and aquatic organisms are presented in Tables 8-8 to 8-10.  As part of the Step 3a evaluation for 

terrestrial wildlife, Tables 8-11 and 8-12 present the results of the food chain models for surface soil and 

sediment using Step 2a exposure assumptions and chemical concentrations.  A detailed discussion of the 

Step 3a evaluation is presented in the following sections. 

 

8.4.1 Tier 2, Step 3a: Soil Invertebrates  

Copper and zinc were initially selected as COPCs for soil invertebrates because their maximum 

concentrations exceeded screening values.  The concentration of copper (104 mg/Kg) in one sample 

(28SO65) of 41 samples slightly exceeded its screening value of 80 mg/Kg (USEPA, 2007b).  The 

concentration of zinc in two samples (230 mg/Kg at 28SO65 and 155 mg/Kg at 28SO46) of 41 samples 

exceeded its screening value of 120 mg/Kg (USEPA, 2007d).  The samples exceeding criteria were 

located at a pipe discharge point (28SO46) and outside a truck wash rack (28SO65).  Samples collected 

adjacent to these two samples had concentrations less than screening criteria so the potentially impacted 

area is small.  Risks to soil invertebrates from these inorganics are expected to be minimal because only 

a few samples had detections that exceeded the conservative screening values.  Therefore, copper and 

zinc were eliminated as COPCs for soil invertebrates.   

 

Three VOCs (cis-1,2-dichloroethene, methyl tert-butyl ether, and vinyl chloride) were initially selected as 

COPCs for soil invertebrates because screening values were not available; however, they were detected 

infrequently (1 of 23 samples).  Also, the maximum detected concentrations of the VOCs were much less 

than the screening levels for other VOCs detected in surface soil and the only detected concentrations 

were found in a sample at SB18, which is located in a gravel pad where there is not ecological habitat.  

For these reasons, it is not likely that invertebrates are being significantly impacted by 

cis-1,2-dichloroethene, methyl tert-butyl ether, or vinyl chloride so these VOCs were eliminated as 

COPCs and were not evaluated further in this ERA.   

 

8.4.2 Tier 2, Step 3a: Terrestrial Plants  

Copper, lead, and zinc were initially selected as COPCs for terrestrial plants because their maximum 

concentrations exceeded screening values of 70 mg/Kg, 120 mg/Kg, and 160 mg/Kg, respectively.  The 

same three VOCs discussed above for soil invertebrates were initially selected as a COPCs for terrestrial 

plants because screening values were not available.  Copper, zinc, and the VOCs were eliminated as 

COPCs for terrestrial plants for reasons similar to those discussed above for soil invertebrates.  In fact, 

concentrations of zinc only exceeded its plant screening level in one sample. 
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The concentration of lead in two samples (230 mg/Kg at 28SO65 and 137 mg/Kg at 28SO46) of 45 

samples exceeded its screening value of 120 mg/Kg (USEPA, 2005c).  As discussed above for soil 

invertebrates, these samples were located at a pipe discharge point (28SO46) and outside a truck wash 

rack (28SO65) and potential impacts are limited to a small area.  Therefore, lead was eliminated as a 

COPC for plants. 

 

8.4.3 Tier 2, Step 3a: Sediment Invertebrates 

Cadmium, chromium, copper, lead, zinc, dibenzo(a,h)anthracene, and Aroclor-1254 were initially selected 

as COPCs for sediment invertebrates because their maximum concentrations detected in sediment 

exceeded their respective screening values.   

 

Cadmium was initially selected as a COPC because the maximum detected concentration (28.5 mg/Kg) 

exceeded the threshold effects concentration (TEC) of 0.99 mg/Kg (MacDonald et al., 2000).  Cadmium 

concentrations in five samples also exceeded the PEC of 4.98 mg/Kg (MacDonald et al., 2000).  All 

sediment samples with cadmium concentrations exceeding the PEC were collected from the stream 

located southeast of the site.  The second greatest cadmium concentration (18.7 mg/Kg) detected in this 

stream was found in the upstream sample (28SD01).  Also, cadmium concentrations were not elevated in 

soil at the site.  The maximum concentration in the surface soil was 1.4 mg/Kg, was less than 0.5 mg/Kg 

in subsurface soil, and was not detected in the groundwater samples.  Therefore, cadmium does not 

appear to be site-related so the potential risks to sediment invertebrates would not be site-related.  For 

that reason, cadmium is eliminated as a COPC for potential risks to sediment invertebrates. 

 

Maximum detected concentrations of chromium (67.1 mg/Kg), copper (67.1 mg/Kg), lead (92.6 mg/Kg), 

and zinc (153 mg/Kg) exceeded their respective TECs of 43.4 mg/Kg, 31.6 mg/Kg, 35.8 mg/Kg, and 

121 mg/Kg (MacDonald et al., 2000); therefore these inorganics were initially selected as COPCs for 

sediment invertebrates.  However, all concentrations are less than their respective PECs of 111 mg/Kg 

for chromium, 149 mg/Kg for copper, 128 mg/Kg for lead, and 458 mg/Kg for zinc (MacDonald et al., 

2000).  Therefore, effects to sediment invertebrates are expected to be minimal, and these inorganics are 

eliminated as COPCs for sediment invertebrates. 

 

Dibenzo(a,h)anthracene was initially selected as a COPC because the maximum detected concentration 

(0.0676 mg/Kg) exceeded the TEC of 0.033 mg/Kg (MacDonald et al., 2000).  A PEC was not available; 

however, all concentrations were less than the probable effects level of 0.135 mg/Kg (Buchman, 2008).  

Therefore, effects to sediment invertebrates are expected to be minimal, and dibenzo(a,h)anthracene is 

eliminated as a COPC for sediment invertebrates.  
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Aroclor-1254 was initially selected as a COPC because the maximum detected concentration 

(0.192 mg/Kg) exceeded the TEC of 0.0598 mg/Kg (MacDonald et al., 2000).  It was only detected in one 

sample and the maximum concentration was well below the PEC of 0.676 mg/Kg (MacDonald et al., 

2000).  Therefore, effects to sediment invertebrates are expected to be minimal, and Aroclor-1254 is 

eliminated as a COPC for sediment invertebrates. 

 

8.4.4 Tier 2, Step 3a: Aquatic Organisms 

Cadmium, copper, and anthracene were detected at maximum concentrations exceeding the screening 

values.   

 

Cadmium was detected in one sample (1.29 µg/L) and exceeded the screening value of 0.15 µg/L. 

Cadmium was retained as a COPC for potential risks to aquatic organisms.  The water sample was not 

filtered but generally only the dissolved portion is bioavailable to aquatic receptors.  In fact, the water 

quality criterion is also based on the dissolved portion of cadmium in surface water.  It is likely that the 

dissolved cadmium concentration would be much lower than total concentration, but this cannot be 

verified with the available data.  The only detection was found in the southeast stream, where elevated 

cadmium levels were found in the sediment.  As discussed above, cadmium in this stream does not 

appear to be site-related.  Therefore, although risks to aquatic organisms are possible, the risks from 

cadmium are not site-related so it is eliminated as a COPC for the site.     

 

Copper was detected at a maximum concentration (2.98 µg/L) exceeding the Region 5 screening value of 

1.6 µg/L, which is based on the USEPA National Recommended Water Quality Criteria: 2002 (USEPA, 

2003a).  Similar to what was discussed for cadmium, dissolved copper concentrations are not available 

but would likely be much lower than the total concentrations.  Copper was detected in the three samples 

analyzed and concentrations in two samples exceeded the screening criteria; however, one concentration 

only slightly exceeded the screening level.  Copper concentrations were well below the more recent 

national recommended water quality criterion for copper in freshwater of 9 µg/L (USEPA, 2006).  

Therefore risks to aquatic organisms are expected to be minimal and copper is eliminated as a COPC. 

 

Anthracene was detected at a maximum concentration (0.0559 µg/L) exceeding the screening value of 

0.035 µg/L.  The detected concentrations were less than the secondary chronic value of 0.73 µg/L (Suter 

and Tsao, 1996).  Also, the maximum concentration is much lower than the final chronic value of 

20.7 µg/L developed in the Procedures for the Derivation of Equilibrium Partitioning Sediment 

Benchmarks (ESBs) for the Protection of Benthic Organisms: PAH Mixtures (USEPA, 2003b). Therefore 

risks to aquatic organisms are expected to be minimal and anthracene is eliminated as a COPC. 
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8.4.5 Tier 2, Step 3a: Terrestrial Wildlife 

As presented in Section 8.3.2.5, the EEQs from the terrestrial food chain modeling were greater than 1.0 

for inorganics and PCBs using maximum chemical concentrations and Tier 1 exposure assumptions.  

Therefore, as part of the Step 3a refinement, risks were recalculated using average chemical 

concentrations and the Tier 2, Step 3a exposure parameters as presented in Appendix H.  These 

parameters are summarized on the exposure factors table in Appendix H.  The food chain model 

calculation sheets are also provided in Appendix H. 

 

Tables 8-11 and 8-12 present the result of the less conservative food chain model for surface soil and 

sediment, respectively.  A discussion of the risks to mammal and birds is presented below. 

 

 Herbivorous mammal: No EEQs were greater than 1.0; therefore, impacts to herbivorous mammals 

are not expected from chemicals detected in surface soil at SWMU 28. 

 

 Herbivorous bird: No EEQs were greater than 1.0; therefore, impacts to herbivorous birds are not 

expected from chemicals detected in surface soil at SWMU 28. 

 

 Invertivorous mammal: No EEQs were greater than 1.0; therefore, impacts to invertivorous mammals 

are not expected from chemicals detected in surface soil at SWMU 28. 

 

 Invertivorous bird: The EEQ for iron lead (1.1) for the woodcock was slightly greater than 1.0 using 

the no-observed-adverse-effects-level (NOAEL) as the TRV.  The EEQs was only slightly greater 

than 1.0 for lead and lowest-observed-adverse-effects-level (LOAEL) EEQ was less than 1.0.  Also, 

the potentially exposed area is very small because the only suitable ecological habitat is located 

along the edges of the site.  For these reasons, impacts to invertivorous birds are expected to be 

minimal; therefore, lead is eliminated as a COPC for surface soil at SWMU 28. 

 

 Piscivorous mammal: No EEQs were greater than 1.0; therefore, impacts to piscivorous mammals 

are not expected from chemicals detected in sediment at SWMU 28. 

 

 Piscivorous bird:  No EEQs were greater than 1.0; therefore, impacts to piscivorous birds are not 

expected from chemicals detected in sediment at SWMU 28. 

 

8.5 ECOLOGICAL RISK UNCERTAINTY ANALYSIS 

This section discusses some of the uncertainties associated with the SWMU 28 ERA. 
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8.5.1 Uncertainty in Assessment Endpoints and Measurement Endpoints 

Measurement endpoints were used to evaluate the assessment endpoints selected for the ERA.  For the 

ERA, the measurement endpoints were not the same as the assessment endpoints.  Measurement 

endpoints were used to predict effects to the assessment endpoints by selecting surrogate species to be 

evaluated.  For example, a decrease in reproduction of a shrew was used to assess a decrease in 

reproduction of the small mammal population.  However, predicting a decrease in reproduction of a shrew 

may either underprotect or overprotect the small mammal population based on differences in ingestion 

rates, toxicity, food preferences, home ranges, etc. between different species. 

 

As discussed in Section 8.2.1.1, several endangered and threatened species or species of special 

concern are present at NSA Crane and potentially may inhabit SWMU 28.  Risks to these species were 

not specifically calculated, so the uncertainties of not calculating risks to these species are presented 

here.  Unacceptable risks to the bobcat, bald eagle, Northern harrier, and osprey are not expected 

because habitat is not available.  The bobcat has a significantly larger home range.  The bald eagle and 

osprey require open water habitat, which is not available at SWMU 28, but is available in Lake 

Greenwood.  The Northern harrier prefers wetlands habitat, which is not available at SWMU 28.  

However, there is uncertainty with this conclusion because risks were not quantitatively evaluated.   

 

Loggerhead shrikes and the sedge wren consume mostly aboveground insects such as caterpillars, 

beetles, spiders, and flies, as opposed to the worms that are consumed by the American woodcock in the 

food-chain model.  Because worms are in direct contact with soil, it is expected that they would have 

greater levels of contaminants at SWMU 28 than aboveground insects; therefore, risks to the woodcock 

from consuming worms are expected to be greater than risks to the loggerhead shrike and sedge wren 

from consuming aboveground insects.  By protecting the woodcock, these other invertivorous birds will 

also be protected.  The American bittern is a marshland bird that feeds on fish, frogs, eels, insects, and 

water snakes.  The tributaries at SWMU 28 do not provide preferred habitat (marshes) for the bittern, so it 

is not likely that it will be present in this area.  As mentioned in Section 8.2.1.1, the presence of the 

Indiana bat has not been documented at SWMU 28; however, three Indiana bats were captured 

approximately 1.5 miles from the site.  Because the site is paved, limited habitat exists for the Indiana bat 

at the SWMU 28. 

 

Finally, there are uncertainties in risks to reptiles because there is a lack of exposure factors for reptiles 

and a lack of reptile toxicity data for the detected chemicals.  As discussed in Section 8.2.1.1, one 

threatened reptilian species is listed as potentially present at NSA Crane.  Based on the preferred habitat 

of the timber rattlesnake and the ecology of SWMU 28, this species likely does not inhabit areas of 
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SWMU 28.  Risks to carnivorous reptiles were not specifically calculated; however, risks are accounted 

for by using invertivorous birds and mammals as surrogates. 

 

8.5.2 Uncertainty in Exposure Characterization 

The contaminant dose to terrestrial wildlife is calculated using an equation that incorporates ingestion 

rates, body weights, BAFs, and other exposure factors.  The exposure factors were obtained from 

literature studies or predicted using various equations.  Ingestion rates and body weights vary among 

species, especially among species inhabiting different areas.  This was taken into account when selecting 

exposure parameters from USEPA (USEPA, 1993), and an attempt was made to minimize the 

uncertainties associated with the exposure characterization by selecting exposure parameters from 

studies conducted in Indiana and surrounding states. 

 

Bioaccumulation of contaminants into various biological media (e.g., plants, invertebrates, small 

mammals) depends on characteristics of the media such as pH, organic carbon, etc.  Therefore, actual 

BAFs at the sites may be different than those used in the SERA and obtained from the literature.  Also, 

the bioavailability of contaminants reported in toxicity studies is typically greater than the contaminants in 

environmental media.  Typically, highly bioavailable forms of the chemicals are used when conducting 

toxicity tests and/or conducting dosing studies for wildlife.   

 

There is uncertainty in the chemical data collected at the site.  Measured levels of chemicals are only 

estimates of true site chemical concentrations.  At SWMU 28, samples were deliberately biased toward 

known or suspected high concentrations, so predicted doses are probably higher than actual doses.  

Whereas this is a conservative approach in predicting exposure concentrations, actual exposure of 

ecological receptors to chemical concentrations at SWMU 28 is likely overestimated.  In particular, wildlife 

that typically roams over multiple sample locations are- unlikely to obtain all of their food from within the 

most contaminated areas at SWMU 28.  Also, the majority of the site is covered with buildings, gravel, or 

paved which limits habitat and food at the site.      

 

8.5.3 Uncertainty in Ecological Effects Data 

Uncertainty exists in the ecological effects data, including the screening levels and wildlife TRVs.  Several 

of the screening levels are very conservative, and typically are based on studies where the bioavailability 

of the chemical is much greater than it is in the environment.  Also, toxicity data was not available or was 

limited for some chemicals.   
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The NOAELs/LOAELs used for the wildlife endpoints species are based on species other than the 

endpoint species (e.g., rats, mice).  Uncertainty exists in the application of toxicity data across species 

because the contaminant may be more or less toxic to the endpoint species than it was to the test study 

species. 

    

8.5.4 Uncertainty in Risk Characterization 

Risks are possible if an EEQ is greater than or equal to 1.0 regardless of the magnitude of the EEQ.  

However, the magnitude of effects to ecological receptors cannot be inferred based on the magnitude of 

the EEQ.  Rather, an EEQ greater than 1.0 simply indicates that the dose used to derive the toxicity 

reference value was exceeded.   

 

Finally, there is uncertainty in how the predicted risks to a species at a site translate into risk to the 

population in the area as a whole. 

 

8.6 ECOLOGICAL RISK SUMMARY AND CONCLUSIONS 

This ERA evaluated surface soil, sediment, and surface water.  Based on the initial screening of the 

chemical data, several chemicals were initially selected as COPCs in surface soil, sediment, and surface 

water because they were detected at concentrations that exceeded conservative screening levels, they 

had EEQs greater than 1.0 in the conservative food chain model, or because they did not have screening 

levels.     

 

These chemicals were then further evaluated to refine the list of COPCs, and to better characterize risks 

to ecological receptors.  The following presents the results of the ERA. 

 

8.6.1 Soil Invertebrates and Terrestrial Plants  

No chemicals were retained as COPCs for risks to soil invertebrates and terrestrial plants. 

 

8.6.2 Sediment Invertebrates and Aquatic Organisms 

Cadmium was detected in the sediment and surface water samples collected from the southeast stream 

at concentrations that may pose a potential risk to sediment invertebrates and aquatic organisms.  There 

is more uncertainty in risks to aquatic organisms from the surface water exceedance because the 

exceedance is based on a total cadmium concentration in the surface water, not a dissolved 

concentration which is the more bioavailable form.  The water quality criterion is also based on the 

dissolved portion of cadmium in surface water.  Nevertheless, it does not appear that cadmium in the 
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southeast stream is site-related so any risks would not be site-related.  For that reason, cadmium was not 

retained as a COPC for potential risks to sediment invertebrates and aquatic organisms. 

 

8.6.3 Mammals and Birds 

No chemicals were retained as COPCs for herbivorous receptors, invertivorous receptors, and 

piscivorous receptors. 
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9.0  TOTAL PETROLEUM HYDROCARBONS  

The TPH DRO, ERO, and GRO compounds detected at SWMU 28 were evaluated using the IDEM RISC 

guidance for TPH.  This approach establishes site specific TPH human health risk-base closure levels 

using TPH Fractionation values.  TPH Fractionation data was used to evaluate the site specific potential 

risk using the sum of the aliphatic and/or aromatic TPH fractions and not by the DRO and ERO results, 

which cannot be used directly to calculate risk.   

 

TPH Fractionation analysis was performed on surface and subsurface soil samples that had 

concentrations of DRO and ERO that exceeded the IDEM HHRA PSLs.  As shown on Table 9-1, GRO 

concentrations did not exceed site PSLs.  The TPH Fractionation analysis was entered into the IDEM 

TPH Fractionation Tool which allows for non-default site-specific TPH closure levels to be determined 

based upon a TPH Fractionation analysis.  The DRO and ERO concentrations are compared to the 

calculated closure levels to determine site closure options. The TPH DRO, ERO, and GRO data was 

reviewed by QEPI, Inc. (QEPI), Indianapolis, IN as a subcontractor to Tetra Tech.  QEPI used the TPH 

Fractionation Tool to determine the TPH closure levels and assisted with the evaluation of the results.  All 

TPH Fractionation concentrations are shown in Table 9-1 and the IDEM TPH Fractionation Tool 

worksheets are presented Appendix I. 

 

Four surface soil samples (28SO06, 28SO08, 28SO09, 28SO45) had concentrations of DRO or ERO 

exceeding the PSLs.  As shown on Table 9-1, the four surface soil sample DRO and ERO concentrations 

did not exceed the Calculated Residential Closure Levels, the Calculated Industrial Closure Levels, the 

Residential Non-Default Migration to Groundwater Levels, and the Industrial Non-Default Migration to 

Groundwater Levels.   

 

Five subsurface soil samples from four soil borings (28SB21, 28SB22, 28SB70, and 28SB71) had 

concentrations of DRO and ERO exceeding the site PSLs.  As shown on Table 9-1, four subsurface soil 

samples (28SB210204, 28SB220406, 28SB700406, and 28SB700708) exceeded the Residential Non-

Default Migration to Groundwater Closure Levels; but all are less than the Calculated Residential Closure 

Levels, the Calculated Industrial Closure Levels, and the Industrial Non-Default Migration to Groundwater 

Levels.      

 

The extent of DRO and ERO contamination in the area of the Building 1818 UST is bounded by 

subsurface soil samples that do not exceed the closure criteria.  Furthermore, the four subsurface soil 

samples in the Building 1818 UST area only exceed the Residential Non-Default Migration to 

Groundwater closure criteria and are less than the other closure criteria.  Two groundwater samples 
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collected in the apparent downgradient direction of the Building 1818 UST area showed no benzene, 

toluene, ethylbenzene, and total xylenes (BTEX) or PAHs detected. 
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10.0  CONCLUSIONS AND RECOMMENDATIONS 

Contamination at SWMU 28 likely was the result of spills and releases during general site operations.  

 

Surface and subsurface soil samples were collected and analyzed for certain metals, select volatiles, 

PAHs, PCBs, and TPH.  The analytical results of the surface soil samples showed some metals, PAHs, 

and PCBs exceeded the PSLs.  Four surface soil samples exceeded the site TPH PSLs.  The analytical 

results of the subsurface soil showed certain metals, PAHs, and PCBs exceeded the PSLs.  Five 

subsurface soil samples exceeded the site TPH PSLs. 

 

Two groundwater samples and three surface water samples were collected and analyzed for certain 

metals, select VOCs, PAHs, and PCBs.  One metal, one PAH, and one VOC were the only chemicals 

detected in the groundwater and each was below the USEPA tap water RSL.   

 

Only one surface water sample had one metal, chromium, at a concentration that exceeded the USEPA 

tap water screening level.  Cadmium and copper were the only metals above ecological screening levels 

in the surface water; one PAH, anthracene, exceeded the USEPA ecological screening level.    

 

Twelve sediment samples were collected and analyzed for certain metals, select volatiles, PCBs, PAHs, 

and TPH.  All compounds were detected in sediment at SWMU 28.  Of the metals analyzed, at least one 

detection of cadmium, chromium, copper, and zinc were at concentrations greater than the USEPA 

ecological screening level.  Only chromium was detected at concentrations exceeding the USEPA R-RSL.  

Only one PAH exceeded the USEPA ecological screening level.   

 

The HHRA was conducted to estimate non-carcinogenic and carcinogenic risks for potential human 

receptors posed by the COPCs at the site.  The results showed no unacceptable adverse risk to current and 

future site workers, adolescent trespassers, child and adult recreational users, or hypothetical child and 

adult residents.  

 

Based on the ERA results, no chemicals were retained as COPCs for soil invertebrates and terrestrial 

plants, herbivorous receptors, invertivorous receptors, or piscivorous receptors.  Cadmium was detected 

in the sediment and surface water samples collected from the southeast stream at concentrations that 

may pose a potential risk to sediment invertebrates and aquatic organisms.  However, the second highest 

cadmium sediment concentration in the southeast stream is in the upgradient background sample.  

Therefore, it does not appear that cadmium in the southeast stream is site-related so any risks would not 

be site-related.   
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Based on IDEM RISC guidance for TPH, the DRO and ERO concentrations in four subsurface soil 

samples in the Building 1818 UST area exceed the IDEM Residential Non-Default Migration to 

Groundwater closure criteria; but all are less than the Calculated Residential Closure Levels, the 

Calculated Industrial Closure Levels, and the Industrial Non-Default Migration to Groundwater Levels.  

The extent of DRO and ERO contamination in subsurface soil is limited in extent and two groundwater 

samples in the apparent downgradient direction of the Building 1818 UST area showed no BTEX or PAHs 

detected.   

 

Table 10-1 summarizes receptor-specific human risks and hazards, ecological risks, critical exposure 

pathways and chemicals of concern, and recommendations for SWMU 28.  

 

No further action is recommended at NSA Crane SWMU 28. 
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SWMU 28 – Maintenance Shop Building 1820 Area, NSA Crane  Tetra Tech, Inc. 
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Date:  
08/18/10 

View: 
N 

Photographer: 
L. Foster 

Date:  
08/18/10 

View: 
S 

Photographer: 
L. Foster 

View of former Building 1818 location.  Building 2713 
visible in background. 

View of former Building 1818 location and eastern 
boundary of site.  

   

 

Date:  
08/18/10 

View: 
WSW 

Photographer: 
L. Foster 

Date:  
08/18/10 

View: 
NW 

Photographer: 
L. Foster 

View along south side of Building 1820 location.  Building 
floor slab on right side of photograph.    

View of floor slab on western end of former Building 
1820 at vehicle wash rack area inside building. 
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Date:  
08/18/10 

View: 
SW 

Photographer: 
L. Foster 

Date:  
10/22/10 

View: 
NW 

Photographer: 
L. Foster 

View of fill material behind Building 3387, the former 
valley area between Building 1818 and 1820 and suspected 
Battery Disposal Area. 

View of Building 3387 and drain discharge point in 
suspected Battery Disposal Area. 

   

 

 

Date:  
10/22/10 

View: 
NW 

Photographer: 
L. Foster 

Date:  
10/22/10 

View: 
SE 

Photographer: 
L. Foster 

View of drainage pipe discharge east of Building 1818.   View of drainage path from pipe discharge near Building 
1818. 
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SWMU 28 – Maintenance Shop Building 1820 Area, NSA Crane  Tetra Tech, Inc. 
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Date:  
10/22/10 

View: 
N 

Photographer: 
L. Foster 

Date:  
10/22/10 

View: 
SE 

Photographer: 
L. Foster 

View of drainage pipe discharge point on hillside south of 
Building 1820. 

View of drainage path from pipe discharge point near 
Building 1820. 

   

 

Date:  
08/18/10 

View: 
W 

Photographer: 
L. Foster 

Date:  
08/18/10 

View: 
W 

Photographer: 
L. Foster 

View of Outside Truck Wash Rack and containment pond. View of existing discharge point from Outside Truck 
Wash Rack onto hill side and into valley northwest of 
site. 
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Sampling Notes:
1. Surface and subsurface soil samples were collected from IA-1.
2. Subsurface soil samples were collected from IA-3.
3. Surface soil samples were collected from IA-5.
4. Only subsurface soil samples were collected during

the November 2011 sampling event.



)

)
!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(
!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

IA-4 - Building 1820 UST

IA-4 - Building 1820 UST

IA-5 - Pipe
Discharge Points

IA-5 - Pipe
Discharge Points

Former Building 1820

IA-6 - Battery
Disposal Area

28SO49

28SO50

28SO62

28SO64

28SO65

28SO63 Outside Truck
Wash Area

28SO48

28SO47

28SO58

28SO56

28SO55

28SO57

28SO51

28SO54

28SO52
28SO53

28SO35

28SO14

28SO37

28SO39

28SO40

28SO38

28SO20

28SO19
28SO18

28SO17

28SO16

28SO15

28SO13

28SO12

28SO11

28SO36

28SO61

28SO59

28SO60

2713

3387

1819

3027

720

71
0

700

690

730

100 1000

Feet

PGH P:\GIS\CRANE_NSWC\MAPDOCS\MXD\SWMU28_2011_SAMPLING_EVENTS_1820.MXD 02/07/12 JEE

Legend

!( Soil Sample Location

SWMU 28 Boundary

Gravel Pad

Water

Curb Line

Railroad

Topographic Contour
(10-ft interval)

INVESTIGATION AREAS -

SURFACE AND SUBSURFACE SOIL SAMPLING LOCATIONS

FOR JUNE 2011

SWMU 28 - MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE

CRANE, INDIANA

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE

3105

__ __

CTO NUMBER

F27G

FIGURE 2-2

__ __

DATE

AS NOTED

SCALE

DATECHECKED BY

DRAWN BY

J. ENGLISH 01/24/12

K. SMITH 02/07/12

DATEREVISED BY

___ ___

Sampling Notes:
1. Surface and subsurface soil samples were collected from IA-2 and IA-6.
2. Subsurface soil samples were collected from IA-4.
3. Surface soil samples were collected from IA-5.



#I

#I

#I #*

#*

#*

#*

#*

#*

+U

+U

#*

#I

#I

#*
#* #I

#*

!

!

!

!

Former Building 1818

Former Building 1820

28GW02

28GW03

Outside Truck
Wash Rack

IA-9 - Stream Channel
Northwest of Site

IA-8 - Stream Southeast of Site

28SD09
28SD12

28SD01

28SD06

28SD11 / 28SW03

28SD10

28SD07

28SD08 / 28SW02

28SD04

28SD05 / 28SW01

28SD02

28SD03

28TW01

28TW05

28TW04

28TW06

7
1
0

72
0

700

690

7
3
0

6
8
0

6
7
0

6
6
0

740
6
5
0

75
0

670 2713

3387

0332

1819

3027

200 2000

Feet

PGH P:\GIS\CRANE_NSWC\MAPDOCS\MXD\SWMU28_SD_SW_GW_LOCS.MXD 02/07/12 JEE

SEDIMENT, SURFACE WATER AND GROUNDWATER

SAMPLING LOCATIONS

SWMU 28 - MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE

CRANE, INDIANA

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE

3105

__ __

CTO NUMBER

F27G

FIGURE 2-3

__ __

DATE

AS NOTED

SCALE

DATECHECKED BY

DRAWN BY

J. ENGLISH 01/25/12

K. SMITH 02/07/12

DATEREVISED BY

___ ___

Legend

+U Groundwater Sampling Location

#* Sediment Sampling Location

#I
Sediment and Surface
Water Sampling Location

!
Borings placed to be
Temporary Groundwater Wells

SWMU 28 Boundary

Former Building Slab Location

Building

Water

Drainage Pipe

Curb Line

Railroad

Topographic Contour
(10-ft interval)





!( !(

!( !(

86º 54' 27, E, 38º 54' 51 N 86º 39' 42 E, 38º 54' 49 N

86º 54' 29 E, 38º 44' 8 N 86º 46' 4 E, 38º 44' 7 N

SWMU 28 - 
MAINTENANCE SHOP 
BUILDING 1820 AREA

³

12,000 12,0000

Feet

PGH P:\GIS\CRANE_NSWC\MAPDOCS\MXD\SWMU18_SURFICIAL_GEOLOGY.MXD  01/05/12 SP

CONTRACT NUMBER

APPROVED BY

APPROVED BY

DATE

DATE

FIGURE NO. REV

0

___

___

___

___

4 - 2

SURFICIAL GEOLOGY MAP

SWMU 28 - MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE

CRANE, INDIANA

___

CTO NUMBER

F27G

AS NOTED

SCALE

DATE

DATECHECKED BY

DRAWN BY

S. STROZ 12/01/10

K. LOSEKAMP 01/05/12

DATEREVISED BY

S. PAXTON 01/05/12

(Modified from Blunck, 1995)

Qal

Qo

Ql

P

Ps

M6

Explanation of Geology

Alluvium

Loess

Glacial Outwash

Glenn Dean Ls, Hardinsburg Fm, Haney Ls, Indian 

Springs Shale Mbr, and undifferentiated

Sandstone-dominated horizon of Lower Pennsylvanian

Raccoon Creek Group and undifferentiated

M1 Paoli Ls, Ste Genevieve Ls, and undifferentiated

M2
Lower part of Sample Fm, Beaver Bend Ls, 

Bethel Fm, and undifferentiated

M3
Elwren Fm, Reelsville Ls, upper Sample Fm, 

and undifferentiated

M4 Beech Creek Ls

Select Solid Waste Management Units

(SWMUs)

M5 Sandstone member of the Big Clifty Fm



!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!(!(

!(!(!(

!(!(!(

!(!(!(

!(!(!(

!(!(

!(!(

!(!(

!(!(

!(!(

!(!(

!(!(

!(

!(

!(
!(

!(

!(

!(

!(

!( !(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

Former Building 1818

28SO06   (0.00 - 2.00)

ERO (C08-C34)    234

28SO08   (0.00 - 2.00)

DRO (C08-C28)    421

ERO (C08-C34)    453

28SO09   (0.00 - 2.00)

DRO (C08-C28)    368

ERO (C08-C34)    390

28SO21   (2.00 - 4.00)

DRO (C08-C28)    1630

ERO (C08-C34)    1960

28SO22   (4.00 - 6.00)

DRO (C08-C28)    2150

ERO (C08-C34)    2780

28SO45   (0.00 - 2.00)

ERO (C08-C34)    276

28SO71   (3.00 - 5.00)

DRO (C08-C28)    279

28SO01

28SO25

28SO66

28SO67

28SO69

28SO68

28SO70   (4.00 - 6.00)

DRO (C08-C28)    1560

ERO  (C08-C28)   2240

28SO70   (7.00 - 8.00)

DRO (C08-C28)    1110

ERO (C08-C28)    1560

28SO46

28SO44

28SO43

28SO42
28SO41

28SO34

28SO3328SO32

28SO31

28SO30

28SO27

28SO26

28SO24

28SO23

28SO09

28SO08

28SO07

28SO05

28SO04

28SO03

28SO02

7
3
0

7
2
0

7
1
0

7
4
0

³

50 500

Feet

PGH  P:\GIS\CRANE_NSWC\MAPDOCS\MXD\SWMU28_SOIL_TAGS_REV.MXD  04/13/12  SP

TPH CONCENTATION ABOVE PSLs IN SOIL

FOR JUNE 2011 AND NOVEMBER 2011 SAMPLNG EVENTS

SWMU 28 - MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE

CRANE, INDIANA

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE

3105

__ __

CTO NUMBER

F27G

FIGURE 5-1

__ __

DATE

AS NOTED

SCALE

DATECHECKED BY

DRAWN BY

J. ENGLISH 02/07/12

K. LOSEKAMP 04/13/12

DATEREVISED BY

S. PAXTON 04/13/12

Legend

!(

November 2011
Sample Location

!(

June 2011
Sample Location

SMWU 28 Boundary

Building Slab

Building

Curb Line

Railroad

�� �� Fence Line

! ! Drainage Pipe

Water

Topographic Contour
(10-ft interval)

All values in mg/kg

J = Estimated Concentration



#I

#I

#I #*

#*

#*

#*

#*

#*

#*

#I

#I

#*

#* #I
#*

Former Building 1818

Former Building 1820

Outside Truck 
Wash Rack

IA-9 - Stream Channel
Northwest of Site

IA-8 - Stream Southeast of Site

28SD01    (0.00 - 0.50)

CADMIUM    18.7  J

CHROMIUM   54.6

28SD02    (0.00 - 0.50)

CADMIUM    11.4  J

CHROMIUM   50

28SD03    (0.00 - 0.50)

CADMIUM    12  J

CHROMIUM   34.7

ZINC       127

28SD04    (0.00 - 0.50)

CADMIUM    9.81  J

CHROMIUM   34.3

28SD05    (0.00 - 0.50)

CADMIUM    28.5  J

CHROMIUM   48.1

ZINC       153

28SD06    (0.00 - 0.50)

CHROMIUM   9.73  J

28SD07    (0.00 - 0.50)

CHROMIUM   67.1  J

LEAD       52.6  J

28SD08    (0.00 - 0.50)

CHROMIUM   44.4  J

28SD09    (0.00 - 0.50)  

CHROMIUM   7.25  J

28SD10    (0.00 - 0.50)

CADMIUM    1.04

CHROMIUM   19.1  J

COPPER     67.1  J

LEAD       80.8  J

28SD11    (0.00 - 0.50)

COPPER     41.8  J

LEAD       92.6  J

28SD12    (0.00 - 0.50)

CHROMIUM   24.7  J

7
1
0

7
2
0

700

690

730

6
8
0

6
7
0

6
6
0

740
6
5
0

75
0

2713

3387

0332

1819

3027

200 2000

Feet

³
PGH  P:\GIS\CRANE_NSWC\MAPDOCS\MXD\SWMU28_METAL_CONCENTRATION_TAGS.MXD  04/13/12 SP

METAL CONCENTRATIONS ABOVE PSLs

IN SEDIMENT

SWMU 28 - MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE

CRANE, INDIANA

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE

3105

__ __

CTO NUMBER

F27G

FIGURE 5-2

__ __

DATE

AS NOTED

SCALE

DATECHECKED BY

DRAWN BY

J. NOVAK 02/13/12

K. LOSEKAMP 04/13/12

DATEREVISED BY

S. PAXTON 04/13/12

Legend

#* Sediment Sampling Location

#I
Sediment and Surface
Water Sampling Location

SWMU 28 Boundary

Former Building Slab Location

Building

Water

Drainage Pipe

Curb Line

Railroad

Topographic Contour
(10-ft interval)

All values in mg/kg
J = Estimated Concentration



FIGURE 7-1

HUMAN HEALTH CONCEPTUAL SITE MODEL

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
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Exit Criteria for the Screening Risk Assessment (SRA):  Decision for 
exiting or continuing the ecological risk assessment. 

(1) Site passes SRA.  A determination is made that the site poses acceptable 
risk and shall be closed out for ecological concerns. 

(2) Site fails SRA:  The site must have both complete pathway and 
unacceptable risk.  As a result, the site will either have an interim cleanup 
or moves to the Tier 2. 

 Tier 1. Screening Risk Assessment (SRA):  Identify pathways and 
compare exposure point concentrations to benchmarks. 

Step 1:  Site visit; Pathway Identification/Problem Formulation; 
Toxicity Evaluation 

Step 2: Exposure Estimate; Risk Calculation (SMDP)(1) 

Proceed to Exit Criteria 

for SRA 
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 Exit Criteria Step 3a Refinement 
(1) If re-evaluation of the 

conservative exposure 
assumptions (SRA) supports an 
acceptable risk determination, 
then the site exits the ecological 
risk assessment process. 

(2) If re-evaluation of the 
conservative exposure 
assumptions (SRA) does not 
support an acceptable risk 
determination, then the site 
continues in the BERA process.  
Proceed to Step 3b. 

Exit Criteria Baseline Risk Assessment 
1) If the site poses acceptable risk, then no further evaluation and no 

remediation from an ecological perspective is warranted. 
2) If the site poses unacceptable ecological risk and additional evaluation 

in the form of remedy development and evaluation is appropriate, 
proceed to Tier 3. 

Tier 3. Evaluation of Remedial Alternative (RAGS C) 
A. Develop site-specific, risk-based cleanup values. 
B. Qualitatively evaluate risk posed to the environment by implementation of each 

alternative (short-term) impacts and estimate risk reduction provided by each (long-
term) impacts; provide quantitative evaluation where appropriate.  Weigh alternative 
using the remaining CERCLA 9 Evaluation Criteria.  Plan for monitoring and site 
closeout. 

Notes: 1 See USEPA’s 8 Steps ERA Process for requirements for each Scientific Management Decision Point (SMDP).          
 2 Refinement includes but is not limited to background, bioavailability, detection frequency, etc. 
 3 Risk management is incorporated throughout the tiered approach. 
 

Tier 2.  Baseline Ecological Risk Assessment (BERA):            
Detailed assessment of exposure and hazard to “assessment 
endpoints” (ecological qualities to be protected). Develop site-
specific values that are protective of the environment. 

Step 3a: Refinement of Conservative Exposure Assumptions(2) 

(SRA)----Proceed to Exit Criteria for Step 3a 
 
Step 3b: Problem Formulation - Toxicity Evaluation; 

Assessment Endpoints; Conceptual Model; Risk 
Hypothesis (SMDP) 

Step 4: Study Design/DQO - Line of Evidence; Measurement  
     Endpoints; Work Plan and Sampling & Analysis Plan 

(SMDP) 
Step 5: Verification of Field Sampling Design (SMDP) 
Step 6: Site Investigation and Data Analysis (SMDP) 
Step 7: Risk Characterization 

Proceed to Exit Criteria for BERA 
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NAVY ECOLOGICAL RISK ASSESSMENT TIERED APPROACH 
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TABLE ES‐1  
 

SAMPLING AND SCREENING CRITERIA SUMMARY 
SWMU 28 ‐ MAINTENANCE SHOP BUILDING 1820 AREA 

NSA CRANE 
CRANE, INDIANA 

PAGE 1 of 1 
 

Analysis 

Screening Criteria Exceedances 

US EPA R‐RSL 
US EPA 

Ecological 
IDEM TPH 

MEDIA  ‐ SURFACE SOIL ‐ 45 SAMPLES COLLECTED 

Cadmium  0  7  ‐ 

Hex/Tri Chromium  44/0  0  ‐ 

Copper  0  3  ‐ 

Lead  0  44  ‐ 

Zinc  0  10  ‐ 

Select VOCs  0  0  ‐ 

PAH  2  0  ‐ 

PCB (Aroclor‐1260)  0  41  ‐ 

TPH  ‐  ‐  4 

MEDIA ‐ SUBSURFACE SOIL ‐ 33 SAMPLES COLLECTED 

Cadmium  0  N/A  ‐ 

Hex/Tri  Chromium  24/0  N/A  ‐ 

Copper  0  N/A  ‐ 

Lead  0  N/A  ‐ 

Zinc  0  N/A  ‐ 

Select VOCs  0  N/A  ‐ 

PAH  2  N/A  ‐ 

PCB (Aroclor‐1260)  1  N/A  ‐ 

TPH  ‐  ‐  5 

MEDIA ‐ GROUNDWATER ‐ 2 SAMPLES COLLECTED 

All Metals  0  0  ‐ 

Select VOCs  0  0  ‐ 

MEDIA ‐ SEDIMENT ‐ 12 SAMPLES COLLECTED 

Cadmium  0  8  ‐ 

Hex/Tri Chromium  5/0  12  ‐ 

Copper  0  2  ‐ 

Lead  0  3  ‐ 

Zinc  0  2  ‐ 

PAH  0  1  ‐ 

PCB (Aroclor‐1260)  0  1  ‐ 

TPH  ‐  ‐  0 

MEDIA ‐ SURFACE WATER  ‐ 3 SAMPLES COLLECTED 

Cadmium    0  3  ‐ 

Hex/Tri Chromium  1/0  0  ‐ 

Copper  0  2  ‐ 

PAH  0  0  ‐ 

 



TABLE ES-2

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS AND HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS
SWMU 28 - MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE
CRANE, INDIANA

PAGE 1 OF 2

Receptor
Population

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)
Overall Risk
(Ecological)

Critical Pathways and
Chemicals of Concern Recommendations

SWMU 28 - SURFACE SOIL
Current/Future 
Maintenance Worker 
(Adult)

4E-06 0.07 N/A N/A NFA

Current/Future 
Industrial Worker

4E-05 1.00 N/A N/A NFA

Current/Future 
Trespasser 
(Adolescent)

7E-06 0.1 N/A N/A NFA

Current/Future 
Construction Worker

2E-06 1 N/A N/A NFA

Future Child 
Recreational User 

3E-05 1 N/A N/A NFA

Future Adult 
Recreational User 

8E-06 0.1 N/A N/A NFA

Lifelong Recreational 
User 

4E-05 N/A N/A N/A NFA

Future Child Resident 4E-04 8 N/A N/A NFA

Future Adult Resident 7E-05 0.9 N/A N/A NFA

Lifelong Resident 4E-04 N/A N/A N/A NFA

Terrestrial Plants N/A N/A Acceptable N/A NFA
Terrestrial 
Invertebrates

N/A N/A Acceptable N/A NFA

Mammals and Birds N/A N/A Acceptable N/A NFA
SWMU 28 - SUBSURFACE SOIL
Current/Future 
Maintenance Worker 

N/A N/A N/A N/A N/A

Current/Future 
Industrial Worker

N/A N/A N/A N/A N/A

Current/Future 
Trespasser 
(Adolescent)

N/A N/A N/A N/A N/A

Current/Future 
Construction Worker

1E-06 0.6 N/A N/A NFA

Future Child 
Recreational User 

N/A N/A N/A N/A N/A

Future Adult 
Recreational User 

N/A N/A N/A N/A N/A

Lifelong Recreational 
User 

N/A N/A N/A N/A N/A

Future Child Resident N/A N/A N/A N/A N/A

Future Adult Resident N/A N/A N/A N/A N/A

Lifelong Resident N/A N/A N/A N/A N/A
Terrestrial Plants N/A N/A N/A N/A N/A
Terrestrial 
Invertebrates

N/A N/A N/A N/A N/A

Mammals and Birds N/A N/A N/A N/A N/A
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SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS AND HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS
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Receptor
Population

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)
Overall Risk
(Ecological)

Critical Pathways and
Chemicals of Concern Recommendations

SWMU 28 - SEDIMENT -  SOUTHEAST AND NORTHWEST STREAMS 
Current/Future 
Maintenance Worker 
(Adult)

3E-06 0.08 N/A N/A NFA

Current/Future 
Industrial Worker

N/A N/A N/A N/A NFA

Current/Future 
Trespasser 
(Adolescent)

5E-06 0.1 N/A N/A NFA

Current/Future 
Construction Worker

N/A N/A N/A N/A NFA

Future Child 
Recreational User 

2E-05 0.8 N/A N/A NFA

Future Adult 
Recreational User 

5E-06 0.1 N/A N/A NFA

Lifelong Recreational 
User 

3E-05 N/A N/A N/A NFA

Future Child Resident 2E-05 0.8 N/A N/A NFA

Future Adult Resident 5E-06 0.1 N/A N/A NFA

Lifelong Resident 3E-05 N/A N/A N/A NFA
Sediment 
Invertebrates

N/A N/A Acceptable N/A NFA

Mammals and Birds N/A N/A Acceptable N/A NFA
SWMU 28 - SURFACE WATER - SOUTHEAST AND NORTHWEST STREAMS
Current/Future 
Maintenance Worker 
(Adult)

2E-09 0.001 N/A N/A NFA

Current/Future 
Industrial Worker

N/A N/A N/A N/A N/A

Current/Future 
Trespasser 
(Adolescent)

2E-09 0.003 N/A N/A N/A

Current/Future 
Construction Worker

N/A N/A N/A N/A N/A

Future Child 
Recreational User 

7E-09 0.02 N/A N/A NFA

Future Adult 
Recreational User 

2.E-08 0.009 N/A N/A NFA

Lifelong Recreational 
User 

2.E-08 N/A N/A N/A NFA

Future Child Resident 7E-09 0.02 N/A N/A NFA

Future Adult Resident 2.E-08 0.0090 N/A N/A NFA

Lifelong Resident 2E-08 N/A N/A N/A NFA
Aquatic Organisms N/A N/A Acceptable N/A NFA

Hazard Indices (i.e., child + adult) are not summed for 'Lifelong' receptors because according to U.S. EPA risk assessment guidance, it is not correct to sum 
noncancer risks for child and adult receptors.

N/A - Not Applicable.  Risk were not calculated for the specified receptor/exposure pathway or the calculated risks were acceptable.
NFA - No Further Action.



 

 

Table 2-1 

Summary of Investigative Areas and Samples Collected 

Area Description of Area Analytical Groups 
Sample Location 

Numbers 

Samples Collected During Initial RFI Activities 
IA-1 Gravel Areas Adjacent to Building 1818 – 

Surface and Subsurface Soil 
VOCs (subsurface only), 
PAHs, PCBs, TPH, Metals 

SB01-10 

IA-2 Gravel Areas Adjacent to Building 1820 – 
Surface and Subsurface Soil 

VOCs (subsurface only), 
PAHs, PCBs, TPH, Metals 

SB11-20 

IA-3 Four USTs Near Building 1818 – Surface 
and Subsurface Soil 

VOCs (subsurface only), 
PAHs, PCBs, TPH, Metals 

SB21-34 

IA-4 Two USTs and Oil Pan Disposal Rack 
Near Building 1820 – Surface and 
Subsurface Soil 

VOCs (subsurface only), 
PAHs, PCBs, TPH, Metals 

SB35-37 (Rack), 
SB38-40 (UST) 

IA-5 Seven Drainage Pipe Discharge Points – 
Surface Soil 

PAHs, PCBs, TPH, Metals SB41-54 

IA-6 Battery Disposal Area – Surface and 
Subsurface Soil 

Lead, pH SB55-61 

IA-7 Outside Truck Wash Rack – Surface Soil, 
Sediment and Surface Water.   (Sediment 
and Surface Water samples collected 
based on field observations and as 
approved by Navy.) 

PAHs, PCBs, TPH, Metals SB62-65, 
SD09-12 and 
SW03 

IA-8 Stream Southeast of Site – Sediment and 
Surface Water 

VOCs (surface water 
only), PAHs, PCBs, TPH 
(sediment only), Metals, 
TOC (sediment only), pH 
(sediment only) 

SD01-05, SW01 

IA-9 Stream Channel Northwest of Site – 
Sediment and Surface Water 

VOCs (surface water 
only), PAHs, PCBs, TPH 
(sediment only), Metals, 
TOC (sediment only), pH 
(sediment only) 

SD06-08, SW02 

Not 
Defined 

Groundwater – Six samples proposed, but 
only two were collected based on actual 
field conditions.     

VOCs, PAHs, PCBs, 
Metals 

GW02, GW03 

Samples Collected During Step-out RFI Activities 
IA-3 One UST Near Building 1818 – Step-outs 

Subsurface Soil 
TPH (DRO and ERO only) SB66-71 

 
VOCs – volatile organic compounds  PAHs – polycyclic aromatic hydrocarbons 
PCBs – polychlorinated biphenyls  TOC – total organic carbon 
TPH – total petroleum hydrocarbons   DRO – diesel range organics  
ERO – extended range organics   GRO – gasoline range organics 
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SWMU 28 – Soil Borings, Sediment, Surface Water, and Groundwater 

 
 

Boring 
No. 

 
 

Sample I.D. Number 

Concrete or 
Asphalt 

Thickness 
(in.) 

Sample 
Depth (ft.) 

Total 
Depth 

(feet bgs) 

 
Drilling 
Method 

 
Date 

Drilled 

 
 

Analytical Group 

Surface and Subsurface Soil 

28SB01 28SS01SO0002 
6 

0-2 
4.2 

 
DPT 06/28/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB01SO0204 2-4 

28SB02 28SS02SO0002 
6 

0-2 
5.0 

 
DPT 06/28/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB02SO0204 2-4 

28SB03 28SS03SO0002 6 0 - 2 
5.5 DPT 06/28/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB03SO0204 2 – 4 

28SB04 28SS04SO0002 
6 

0 – 2 
13.5 DPT 06/28/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB04SO0204 2 – 4 

28SB05 21SS05SO0002 
6 

0 – 2 
17.2 DPT 06/28/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB05SO0204 2 – 4 

28SB06 28SB06SO0002 
6 0 - 2 5 DPT 06/28/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB07 28SB07SO0002 
6 0 - 2 5 DPT 06/28/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB08 28SB08SO0002 
6 0 - 2 5 DPT 06/28/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB09 28SB09SO0002 
6 0 - 2 5 DPT 06/28/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB10 28SB10SO0002 6 0 - 2 5 DPT 06/28/11 VOCs, PAHs/PCBs, TPH (GRO), TPH 
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SWMU 28 – Soil Borings, Sediment, Surface Water, and Groundwater 

 
 

Boring 
No. 

 
 

Sample I.D. Number 

Concrete or 
Asphalt 

Thickness 
(in.) 

Sample 
Depth (ft.) 

Total 
Depth 

(feet bgs) 

 
Drilling 
Method 

 
Date 

Drilled 

 
 

Analytical Group 

(DRO/ERO), and Metals 

28SB11 28SS11SO0002 
6 

0 - 2 
9.1 DPT 06/23/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB11SO0204 2 - 4 

28SB12 28SS12SO0002 6 0 - 2 
7.7 DPT 06/23/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB12SO0204 2 - 4 

28SB13 28SS13SO0002 
6 

0 – 2 
5.5 DPT 06/23/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB13SO0204 2 - 4 

28SB14 28SS14SO0002 
6 

0 – 2 
5.5 DPT 06/23/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB14SO0204 2 - 4 

28SB15 28SS15SO0002 
6 

0 – 2 
5.8 DPT 06/23/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB15SO0204 2 - 4 

28SB16 28SB16SO0002 
6 0 - 2 5 DPT 06/27/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB17 28SB17SO0002 
6 0 - 2 5 DPT 06/27/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB18 28SS18SO0002 
6 0 - 2 7.5 DPT 06/27/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB19 28SS19SO0002 
6 0 - 2 7 DPT 06/27/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB20 28SS20SO0002 
48 4 - 5 5 DPT 06/27/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB21 28SB21SO0204 
6 2 - 4 8.7 DPT 06/24/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 
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SWMU 28 – Soil Borings, Sediment, Surface Water, and Groundwater 

 
 

Boring 
No. 

 
 

Sample I.D. Number 

Concrete or 
Asphalt 

Thickness 
(in.) 

Sample 
Depth (ft.) 

Total 
Depth 

(feet bgs) 

 
Drilling 
Method 

 
Date 

Drilled 

 
 

Analytical Group 

28SB22 28SB22SO0406 
6 4 - 6 8.1 DPT 06/24/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB23 28SB23SO0204 
6 2 - 4 8.6 DPT 06/24/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB24 28SB24SO0204 
6 2 - 4 7.5 DPT 06/28/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB25 28SB25SO0204 
6 2 - 4 8.3 DPT 06/28/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB26 28SB26SO0204 
6 2 - 4 7.8 DPT 06/28/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB27 28SB27SO0204 
6 2 – 4 13.5 DPT 06/27/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB28 28SB28SO0204 
6 2 - 4 12.2 DPT 06/27/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB29 28SB29SO0204 
0 2 - 4 13.1 DPT 06/27/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB30 28SB30SO0204 
0 2 - 4 4 

Hand 
Auger 

06/22/11 
VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB31 28SB31SO0204 
0 2 - 4 4 

Hand 
Auger 

06/22/11 
VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB32 28SB32SO0204 
0 2 - 4 4 

Hand 
Auger 

06/22/11 
VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB33 28SB33SO0204 0 2 - 4 4 Hand 06/22/11 VOCs, PAHs/PCBs, TPH (GRO), TPH 
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SWMU 28 – Soil Borings, Sediment, Surface Water, and Groundwater 

 
 

Boring 
No. 

 
 

Sample I.D. Number 

Concrete or 
Asphalt 

Thickness 
(in.) 

Sample 
Depth (ft.) 

Total 
Depth 

(feet bgs) 

 
Drilling 
Method 

 
Date 

Drilled 

 
 

Analytical Group 

Auger (DRO/ERO), and Metals 

28SB34 28SB34SO0204 
0 2 - 4 4 

Hand 
Auger 

06/22/11 
VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB35 28SS35SO0002 6 0 - 2 
6.6 DPT 06/24/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB35SO0204 2 - 4 

28SB36 28SS36SO0002 
6 

0 - 2 
6.2 DPT 06/24/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB36SO0406 4 - 6 

28SB37 28SS37SO0002 
6 

0 – 2 
5.8 DPT 06/24/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 28SB37SO0204 2 - 4 

28SB38 28SB38SO0204 
6 2 - 4 6.8 DPT 06/24/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB39 28SB39SO0204 
6 2 - 4 6.8 DPT 06/24/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB40 28SB40SO0204 
6 2 - 4 6.6 DPT 06/24/11 

VOCs, PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB41 28SS41SO0002 
0 0 - 2 2 

Hand 
Auger 

06/22/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB42 28SS42SO0002 
0 0 - 2 2 

Hand 
Auger 

06/22/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB43 28SS43SO0002 
0 0 - 2 2 

Hand 
Auger 

06/22/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB44 28SS44SO0002 
0 0 - 2 2 

Hand 
Auger 

06/22/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 
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Thickness 
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Total 
Depth 

(feet bgs) 

 
Drilling 
Method 
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Drilled 

 
 

Analytical Group 

28SB45 28SS45SO0002 
0 0 - 2 2 

Hand 
Auger 

06/22/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB46 28SS46SO0002 
0 0 - 2 2 

Hand 
Auger 

06/22/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB47 28SS47SO0002 
0 0 - 2 2 

Hand 
Auger 

06/21/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB48 28SS48SO0002 
0 0 - 2 2 

Hand 
Auger 

06/21/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB49 28SS49SO0002 
0 0 - 2 2 

Hand 
Auger 

06/21/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB50 28SS50SO0002 
0 0 - 2 2 

Hand 
Auger 

06/21/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB51 28SS51SO0002 
0 0 - 2 2 

Hand 
Auger 

06/21/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB52 28SS52SO0002 
0 0 - 2 2 

Hand 
Auger 

06/21/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB53 28SS53SO0002 
0 0 - 2 2 

Hand 
Auger 

06/21/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB54 28SS54SO0002 
0 0 - 2 2 

Hand 
Auger 

06/21/11 
PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals 

28SB55 28SS55SO0002 
0 0 - 2 2 

Hand 
Auger 

06/21/11 
Lead and pH 

28SB56 28SS56SO0002 0 0 - 2 2 Hand 06/21/11 Lead and pH 
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Total 
Depth 

(feet bgs) 

 
Drilling 
Method 
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Drilled 
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Auger 

28SB57 28SS57SO0002 
0 0 – 2 2 

Hand 
Auger 

06/21/11 
Lead and pH 

28SB58 28SS58SO0002 
0 0 – 2 2  

Hand 
Auger 

06/21/11 
Lead and pH 

28SB59 28SB59SO0204 6 2 - 4 5 DPT 06/24/11 Lead and pH 

28SB60 28SB60SO0204 6 2 - 4 5 DPT 06/24/11 Lead and pH 

28SB61 28SB61SO0204 6 2 - 4 5 DPT 06/24/11 Lead and pH 

28SB62 28SS62SO0002 0 0 - 2 
2 

Hand 
Auger 

06/22/11 
PAHs, TPH (GRO), TPH (DRO/ERO), 
and Metals 

28SB63 28SS63SO0002 0 0 - 2 
2 

Hand 
Auger 

06/22/11 
PAHs, TPH (GRO), TPH (DRO/ERO), 
and Metals 

28SB64 28SS64SO0002 0 0 - 2 
2 

Hand 
Auger 

06/22/11 
PAHs, TPH (GRO), TPH (DRO/ERO), 
and Metals 

28SB65 28SS65SO0002 0 0 - 2 

2 
Hand 
Auger 

06/22/11 

PAHs, TPH (GRO), TPH (DRO/ERO), 
and Metals 

28SB66 28SB660406 6 4 – 6  
7 DPT 11/17/11 

TPH(DRO/ERO) 

28SB660607 6 – 7 

28SB67 28SB670406 6 4 – 6 
8 DPT 11/17/11 

TPH(DRO/ERO) 

28SB670708 7 – 8 
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SWMU 28 – Soil Borings, Sediment, Surface Water, and Groundwater 
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Total 
Depth 
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Drilling 
Method 
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28SB68 28SB680305 6 3 – 5 
6 DPT 11/17/11 

TPH(DRO/ERO) 

28SB680506 5 – 6 

28SB69 28SB690103 6 1 – 3 
4 DPT 11/17/11 

TPH(DRO/ERO) 

28SB690304 3 – 4 

28SB70 28SB700406 6 4 – 6 
8 DPT 11/17/11 

TPH(DRO/ERO) 

28SB700708 7 – 8 

28SB71 28SB710305 6 3 – 5 
6 DPT 11/17/11 

TPH(DRO/ERO) 

28SB710506 5 – 6 

Sediments 

28SD01 28SD01-0006 
NA 0 – 0.5 0.5 TROWEL 06/22/11 

PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals/TOC 

28SD02 28SD02-0006 
NA 0 – 0.5 0.5 TROWEL 06/22/11 

PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals/TOC 

28SD03 28SD03-0006 
NA 0 – 0.5 0.5 TROWEL 06/22/11 

PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals/TOC 

28SD04 28SD04-0006 
NA 0 – 0.5 0.5 TROWEL 06/22/11 

PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals/TOC 

28SD05 28SD05-0006 
NA 0 – 0.5 0.5 TROWEL 06/22/11 

PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals/TOC 

28SD06 28SD06-0006 NA 0 – 0.5 0.5 TROWEL 06/30/11 PAHs/PCBs, TPH (GRO), TPH 
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(DRO/ERO), and Metals/TOC 

28SD07 28SD07-0006 
NA 0 – 0.5 0.5 TROWEL 06/30/11 

PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals/TOC 

28SD08 28SD08-0006 
NA 0 – 0.5 0.5 TROWEL 06/30/11 

PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals/TOC 

28SD09 28SD09-0006 
NA 0 – 0.5 0.5 TROWEL 06/30/11 

PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals/TOC 

28SD10 28SD10-0006 
NA 0 – 0.5 0.5 TROWEL 06/30/11 

PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals/TOC 

28SD11 28SD11-0006 
NA 0 – 0.5 0.5 TROWEL 06/30/11 

PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals/TOC 

28SD12 28SD12-0006 
NA 0 -0.5 0.5 TROWEL 06/30/11 

PAHs/PCBs, TPH (GRO), TPH 
(DRO/ERO), and Metals/TOC 

Surface Water 

28SW01 28SW01-01 NA NA NA NA 9/21/10 VOCs, PAHs, PCBs, and Metals 

28SW02 28SW02-01 NA NA NA NA 06/30/11 VOCs, PAHs, PCBs, and Metals 

28SW03 28SW03-01 NA NA NA NA 06/30/11 VOCs, PAHs, PCBs, and Metals 

Groundwater Samples 

28TW01 28GW02-01 8 NA 4.5 DPT 06/28/11 NA 

28TW02 28GW02-01 
NA 

5 - 10 
(SCREEN 

INTERVAL) 
10 DPT 06/28/11 

VOCs, PAHs, PCBs, and Metals 

28TW03 28GW03-01 NA 6 – 16 16 DPT 06/28/11 VOCs, PAHs, PCBs, and Metals 
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(SCREEN 
INTERVAL) 

28TW04 28GW04-01 NA NA 10 DPT 06/28/11 NA 

28TW05 28GW05-01 6 NA 17 DPT 06/28/11 NA 

28TW06 28GW06-01 7 NA 19 DPT 06/28/11 NA 

 

DPT = Direct Push Technologies 
VOCs = Volatile organic compounds 
PAHs = polycyclic aromatic hydrocarbons 
PCBs = polychlorinated biphenyls 
TAL Metals = Target Analyte list metals 
NA = Not Applicable  
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SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS NA NA NA NA NA 2.8 J NA 2.3 U 0.44 U
C10-C12 AROMATICS NA NA NA NA NA 0.45 J NA 0.28 J 0.19 U
C12-C16 ALIPHATICS NA NA NA NA NA 7.3 NA 4 J 2.5 U
C12-C16 AROMATICS NA NA NA NA NA 1.4 J NA 2.3 U 2.5 U
C16-C21 ALIPHATICS NA NA NA NA NA 13 NA 5.7 4.7 J
C16-C21 AROMATICS NA NA NA NA NA 5 J NA 2.2 J 1.7 J
C21-C34 ALIPHATICS NA NA NA NA NA 110 NA 30 19
C21-C34 AROMATICS NA NA NA NA NA 54 NA 13 9.2
METALS (MG/KG)
CADMIUM 0.235 U 0.23 U 0.242 U 0.147 J 0.2 J 0.13 J 0.167 J 0.205 J 0.17 J
CHROMIUM 42.7 13.8 21.7 18.5 19.4 23.4 17 16.7 17.3
COPPER 35.7 9.86 10.8 14.8 16.5 11 14 11.6 14.9
LEAD 14.5 11.3 21.6 12 14.1 11.9 13.5 13.1 11.4
ZINC 40.8 18 39.7 38.7 37 20.3 39.5 38.5 39.9
MISCELLANEOUS PARAMETERS (S.U.)
PH NA NA NA NA NA NA NA NA NA
PESTICIDES/PCBS (MG/KG)
AROCLOR-1016 0.0101 U 0.00975 U 0.00989 UJ 0.00938 U 0.0097 U 0.00973 U 0.00963 UJ 0.00994 U 0.00975 UJ
AROCLOR-1221 0.0101 U 0.00975 U 0.00989 UJ 0.00938 U 0.0097 U 0.00973 U 0.00963 UJ 0.00994 U 0.00975 UJ
AROCLOR-1232 0.0101 U 0.00975 U 0.00989 UJ 0.00938 U 0.0097 U 0.00973 U 0.00963 UJ 0.00994 U 0.00975 UJ
AROCLOR-1242 0.0101 U 0.00975 U 0.00989 UJ 0.00938 U 0.0097 U 0.00973 U 0.00963 UJ 0.00994 U 0.00975 UJ
AROCLOR-1248 0.0101 U 0.00975 U 0.00989 UJ 0.00938 U 0.0097 U 0.00973 U 0.00963 UJ 0.00994 U 0.00975 UJ
AROCLOR-1254 0.0101 U 0.00975 U 0.00989 UJ 0.00938 U 0.0097 U 0.00973 U 0.00963 UJ 0.00994 U 0.00975 UJ
AROCLOR-1260 0.0101 U 0.00975 U 0.00989 UJ 0.00938 U 0.0097 U 0.00973 U 0.00963 UJ 0.00994 U 0.00975 UJ
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) 12 J 16.1 J 139 J 17.7 56.7 167 122 421 368
ERO (C08-C34) 21.8 J 26.5 J 189 J 30.1 88.4 234 91.5 453 390
GASOLINE RANGE ORGANICS 4.73 U 5.55 J 4.26 J 4.27 UJ 4.85 UJ 4.51 UJ 7.39 J 7.18 J 6.77 J
TPH FRACTIONATION SUM NA NA NA NA NA 192.35 NA 156.28 37.41
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 0.0199 J 0.00395 U 0.00294 J 0.0037 U 0.00197 J 0.00262 J 0.00261 J 0.0039 U 0.0039 U
ACENAPHTHENE 0.0389 U 0.00395 U 0.00395 U 0.00281 J 0.00209 J 0.00372 U 0.00338 J 0.0039 U 0.0039 U
ACENAPHTHYLENE 0.0389 U 0.00395 U 0.00395 U 0.0037 U 0.00383 U 0.00372 U 0.00693 J 0.0039 U 0.0039 U
ANTHRACENE 0.0389 U 0.00395 U 0.00395 U 0.00232 J 0.00383 U 0.00372 U 0.00373 U 0.0039 U 0.0039 U
BENZO(A)ANTHRACENE 0.0389 U 0.00395 U 0.00395 U 0.0037 U 0.00383 U 0.00372 U 0.0176 0.0039 U 0.0039 U
BENZO(A)PYRENE 0.0389 U 0.00395 U 0.00395 U 0.0037 U 0.00383 U 0.00372 U 0.0253 0.0039 U 0.0039 U
BENZO(B)FLUORANTHENE 0.0389 U 0.00395 U 0.00395 U 0.0037 U 0.00383 U 0.00372 U 0.0318 0.0039 U 0.0039 U
BENZO(G,H,I)PERYLENE 0.189 0.00395 U 0.00395 U 0.0037 U 0.00383 U 0.0298 0.018 0.0039 U 0.0039 U
BENZO(K)FLUORANTHENE 0.0389 U 0.00395 U 0.00395 U 0.0037 U 0.00383 U 0.00372 U 0.0141 0.0039 U 0.0039 U
CHRYSENE 0.0389 U 0.00395 U 0.00395 U 0.0037 U 0.00383 U 0.00372 U 0.021 0.0039 U 0.0039 U
DIBENZO(A,H)ANTHRACENE 0.0389 U 0.00395 U 0.00395 U 0.0037 U 0.00383 U 0.00372 U 0.00373 U 0.0039 U 0.0039 U
FLUORANTHENE 0.022 J 0.0038 J 0.00667 J 0.00657 J 0.00607 J 0.00288 J 0.0135 0.0039 U 0.0039 U
FLUORENE 0.0389 U 0.00199 J 0.00303 J 0.0037 U 0.0031 J 0.00228 J 0.00333 J 0.0039 U 0.0039 U
INDENO(1,2,3-CD)PYRENE 0.0389 U 0.00395 U 0.00395 U 0.0037 U 0.00383 U 0.00372 U 0.0178 0.0039 U 0.0039 U
NAPHTHALENE 0.0395 J 0.00395 U 0.00395 U 0.00338 J 0.00346 J 0.00683 J 0.00535 J 0.0039 U 0.0039 U
PHENANTHRENE 0.0389 U 0.00822 0.00919 0.0113 0.0105 U 0.00654 U 0.0114 0.0158 0.0176
PYRENE 0.0288 J 0.00263 J 0.00581 J 0.00611 J 0.00575 J 0.00199 J 0.0104 0.0039 U 0.0039 U

2 2 22 2 2 2 2 2
0 0 0 00 0 0 0 0

SS SS SSSS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO SO
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

20110628 20110628 2011062820110628 20110628 20110628 20110628 20110628 20110628
28SS08SO0002 28SS09SO000228SS01SO0002 28SS02SO0002 28SS03SO0002 28SS04SO0002 28SS05SO0002 28SS06SO0002 28SS07SO0002

28SO07 28SO08 28SO0928SO01 28SO02 28SO03 28SO04 28SO05 28SO06
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH 2 2 22 2 2 2 2 2

0 0 0 00 0 0 0 0
SS SS SSSS SS SS SS SS SS

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SOSO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL
20110628 20110628 2011062820110628 20110628 20110628 20110628 20110628 20110628

28SS08SO0002 28SS09SO000228SS01SO0002 28SS02SO0002 28SS03SO0002 28SS04SO0002 28SS05SO0002 28SS06SO0002 28SS07SO0002
28SO07 28SO08 28SO0928SO01 28SO02 28SO03 28SO04 28SO05 28SO06

VOLATILES (MG/KG)
1,1,1-TRICHLOROETHANE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
1,1,2,2-TETRACHLOROETHANE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
1,1,2-TRICHLOROETHANE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
1,1-DICHLOROETHANE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
1,1-DICHLOROETHENE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
1,2-DICHLOROETHANE 0.00226 U 0.00244 U 0.0023 U 0.00199 UJ 0.00268 UJ 0.00247 UJ 0.00213 UJ 0.00277 UJ 0.00246 UJ
BENZENE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
CHLOROETHANE 0.00451 U 0.00489 U 0.00461 U 0.00399 U 0.00536 U 0.00495 U 0.00425 U 0.00553 U 0.00491 U
CHLOROMETHANE 0.00451 UJ 0.00489 UJ 0.00461 UJ 0.00399 UJ 0.00536 UJ 0.00495 UJ 0.00425 UJ 0.00553 UJ 0.00491 UJ
CIS-1,2-DICHLOROETHENE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
ETHYLBENZENE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
METHYL TERT-BUTYL ETHER 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
TETRACHLOROETHENE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
TOLUENE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
TOTAL XYLENES 0.00677 U 0.00733 U 0.00691 U 0.00598 U 0.00804 U 0.00742 U 0.00638 U 0.0083 U 0.00737 U
TRANS-1,2-DICHLOROETHENE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
TRICHLOROETHENE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
VINYL CHLORIDE 0.00226 U 0.00244 U 0.0023 U 0.00199 U 0.00268 U 0.00247 U 0.00213 U 0.00277 U 0.00246 U
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS NA NA NA NA NA 1.2 J NA 1.2 J 0.23 J
C10-C12 AROMATICS NA NA NA NA NA 1 J NA 0.83 J 0.32 J
C12-C13 AROMATICS NA NA NA NA NA 1.1 U NA 0.75 U 0.27 U
C5-C6 ALIPHATICS NA NA NA NA NA 0.51 U NA 0.33 U 0.55 J
C6-C8 ALIPHATICS NA NA NA NA NA 0.3 U NA 0.19 U 0.26 J
C8-C10 ALIPHATICS NA NA NA NA NA 0.16 J NA 0.29 J 0.51 U
C8-C10 AROMATICS NA NA NA NA NA 0.48 U NA 0.19 J 0.51 U
TOTAL VPH NA NA NA NA NA 4.4 U NA 3.8 U 1.7 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C16 ALIPHATICS
C12-C16 AROMATICS
C16-C21 ALIPHATICS
C16-C21 AROMATICS
C21-C34 ALIPHATICS
C21-C34 AROMATICS
METALS (MG/KG)
CADMIUM
CHROMIUM
COPPER
LEAD
ZINC
MISCELLANEOUS PARAMETERS (S.U.)
PH
PESTICIDES/PCBS (MG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28)
ERO (C08-C34)
GASOLINE RANGE ORGANICS
TPH FRACTIONATION SUM
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

0.136 J 0.233 U 0.1755 U 0.118 U 0.235 U 0.253 U 0.25 U 0.244 U 0.216 J
18.7 23.3 J 21.45 19.6 J 22.9 J 23 J 17.8 J 20.9 J 10.9 J
7.73 10.5 10.005 9.51 11.8 17.9 14.7 12.3 8.2
13.5 12.6 11.055 9.51 14.8 15.2 14.5 11.5 15
15.5 16.7 16.35 16 18 49.3 45 28.7 29.6 J

NA NA NA NA NA NA NA NA NA

0.00931 UJ 0.00909 U 0.009185 U 0.00928 U 0.00956 U 0.00986 U 0.00986 U 0.00973 UJ 0.00984 U
0.00931 UJ 0.00909 U 0.009185 U 0.00928 U 0.00956 U 0.00986 U 0.00986 U 0.00973 UJ 0.00984 U
0.00931 UJ 0.00909 U 0.009185 U 0.00928 U 0.00956 U 0.00986 U 0.00986 U 0.00973 UJ 0.00984 U
0.00931 UJ 0.00909 U 0.009185 U 0.00928 U 0.00956 U 0.00986 U 0.00986 U 0.00973 UJ 0.00984 U
0.00931 UJ 0.00909 U 0.009185 U 0.00928 U 0.00956 U 0.00986 U 0.00986 U 0.00973 UJ 0.00984 U
0.00931 UJ 0.00909 U 0.009185 U 0.00928 U 0.00956 U 0.00986 U 0.00986 U 0.00973 UJ 0.00984 U
0.00931 UJ 0.00909 U 0.009185 U 0.00928 U 0.00956 U 0.00986 U 0.00986 U 0.00973 UJ 0.00984 U

19.1 J 26.3 23.85 21.4 20.9 35.6 28 23.1 20.3 J
32 J 34.4 37.05 39.7 33.4 47.5 44.4 30.8 33.5

4.48 UJ 4.53 U 4.565 U 4.6 U 4.32 U 6.02 U 5.02 U 7.25 4.43 U
NA NA NA NA NA NA NA NA NA

0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00376 U
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00202 J 0.0021 J 0.00199 J 0.00392 U 0.00376 U
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00376 U
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00376 U
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00376 U
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00376 U
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00376 U
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00376 U
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00376 U
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00376 U
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00376 U
0.00236 J 0.00233 J 0.00233 J 0.00378 U 0.00261 J 0.00222 J 0.00213 J 0.00392 U 0.00226 J
0.00372 U 0.00225 J 0.00225 J 0.00378 U 0.00377 U 0.00257 J 0.00392 U 0.00312 J 0.0027 J
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00376 U
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00376 U
0.00394 U 0.00781 U 0.006275 U 0.00474 U 0.00789 U 0.0073 U 0.00651 U 0.00569 U 0.00673 U
0.00372 U 0.00368 U 0.00373 U 0.00378 U 0.00377 U 0.00407 U 0.00392 U 0.00392 U 0.00249 J

2 2 2 2 2 22 2 2
00 0 0 0 0 00 0

SS SS SS SS SS SSSS SS SS
NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SO SOSO SO SO
NORMALAVG DUP NORMAL NORMAL NORMAL NORMALNORMAL ORIG

20110623 20110623 20110623 20110623 20110623 2011062720110628 20110623 20110623
28SS12SO0002 28SS13SO0002 28SS14SO0002 28SS15SO0002 28SS16SO000228SS10SO0002 28SS11SO0002 28SS11SO0002- 28SS11SO0002-D

28SO13 28SO14 28SO15 28SO1628SO10 28SO11 28SO12
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (MG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
BENZENE
CHLOROETHANE
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
ETHYLBENZENE
METHYL TERT-BUTYL ETHER
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C13 AROMATICS
C5-C6 ALIPHATICS
C6-C8 ALIPHATICS
C8-C10 ALIPHATICS
C8-C10 AROMATICS
TOTAL VPH

2 2 2 2 2 22 2 2
00 0 0 0 0 00 0

SS SS SS SS SS SSSS SS SS
NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SO SOSO SO SO
NORMALAVG DUP NORMAL NORMAL NORMAL NORMALNORMAL ORIG

20110623 20110623 20110623 20110623 20110623 2011062720110628 20110623 20110623
28SS12SO0002 28SS13SO0002 28SS14SO0002 28SS15SO0002 28SS16SO000228SS10SO0002 28SS11SO0002 28SS11SO0002- 28SS11SO0002-D

28SO13 28SO14 28SO15 28SO1628SO10 28SO11 28SO12

0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U
0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U
0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U
0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U
0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U
0.00233 UJ 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U
0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U
0.00467 U 0.0043 U 0.00434 U 0.00438 U 0.00489 U 0.00517 U 0.00476 U 0.00444 U 0.00402 U
0.00467 UJ 0.0043 U 0.00434 U 0.00438 U 0.00489 U 0.00517 U 0.00476 U 0.00444 U 0.00402 UJ
0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U
0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U
0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U
0.00233 U 0.00215 UJ 0.00217 U 0.00219 UJ 0.00245 UJ 0.00258 UJ 0.00238 UJ 0.00222 UJ 0.00201 U
0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U

0.007 U 0.00646 U 0.006515 U 0.00657 U 0.00734 U 0.00775 U 0.00714 U 0.00665 U 0.00603 U
0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U
0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U
0.00233 U 0.00215 U 0.00217 U 0.00219 U 0.00245 U 0.00258 U 0.00238 U 0.00222 U 0.00201 U

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C16 ALIPHATICS
C12-C16 AROMATICS
C16-C21 ALIPHATICS
C16-C21 AROMATICS
C21-C34 ALIPHATICS
C21-C34 AROMATICS
METALS (MG/KG)
CADMIUM
CHROMIUM
COPPER
LEAD
ZINC
MISCELLANEOUS PARAMETERS (S.U.)
PH
PESTICIDES/PCBS (MG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28)
ERO (C08-C34)
GASOLINE RANGE ORGANICS
TPH FRACTIONATION SUM
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

0.241 J 0.161 J 0.104 J 0.161 J 0.243 U 0.245 U 0.247 U 0.256 U 0.155 U
19.8 J 16.7 J 22.3 J 19.3 J 21.9 20.35 18.8 22.2 20.4
11.5 10.5 13.8 12.2 13 14.05 15.1 17.2 17.5
13.8 14.3 10.8 10.2 13.2 12.85 12.5 15.8 11.9
23.9 J 27.6 J 28.8 J 30.7 J 17.1 J 28.75 40.4 J 45.7 J 43.9 J

NA NA NA NA NA NA NA NA NA

0.00996 U 0.00962 U 0.00995 U 0.00953 U 0.00981 U 0.009825 U 0.00984 U 0.0103 U 0.00929 U
0.00996 U 0.00962 U 0.00995 U 0.00953 U 0.00981 U 0.009825 U 0.00984 U 0.0103 U 0.00929 U
0.00996 U 0.00962 U 0.00995 U 0.00953 U 0.00981 U 0.009825 U 0.00984 U 0.0103 U 0.00929 U
0.00996 U 0.00962 U 0.00995 U 0.00953 U 0.00981 U 0.009825 U 0.00984 U 0.0103 U 0.00929 U
0.00996 U 0.00962 U 0.00995 U 0.00953 U 0.00981 U 0.009825 U 0.00984 U 0.0103 U 0.00929 U
0.00996 U 0.00962 U 0.00995 U 0.00953 U 0.00981 U 0.009825 U 0.00984 U 0.0103 U 0.00929 U
0.00996 U 0.00962 U 0.00995 U 0.00953 U 0.00981 U 0.009825 U 0.00984 U 0.0103 U 0.00929 U

121 26.5 32 15.8 14.4 J 18.25 22.1 J 124 J 29.3 J
200 47.8 53 28.5 24.3 J 30.3 36.3 J 171 J 48.2 J
4.73 U 4.36 U 22.1 4.4 U 4.11 U 4.395 U 4.68 U 5.71 U 4.57 U

NA NA NA NA NA NA NA NA NA

0.00648 J 0.0055 J 0.0039 U 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U
0.00276 J 0.00372 U 0.00261 J 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00216 J
0.00393 U 0.00372 U 0.0039 U 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U
0.00393 U 0.00372 U 0.0039 U 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U
0.00393 U 0.00372 U 0.0039 U 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U
0.00393 U 0.00372 U 0.0039 U 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U
0.00393 U 0.00372 U 0.0039 U 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U
0.00393 U 0.00372 U 0.0039 U 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U
0.00393 U 0.00372 U 0.0039 U 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U
0.00393 U 0.00372 U 0.0039 U 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U
0.00393 U 0.00372 U 0.0039 U 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U
0.00283 J 0.00372 U 0.0023 J 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00248 J 0.00247 J
0.00393 U 0.00372 U 0.00362 J 0.0021 J 0.00207 J 0.00207 J 0.00381 U 0.00395 U 0.00383 U
0.00393 U 0.00372 U 0.0039 U 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U
0.00447 J 0.00372 U 0.00226 J 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U
0.00583 U 0.00582 U 0.00831 U 0.00719 U 0.00546 U 0.004635 U 0.00381 U 0.00837 U 0.00714 U
0.00321 J 0.00372 U 0.00226 J 0.00386 U 0.00382 U 0.003815 U 0.00381 U 0.00395 U 0.00383 U

4 6 42 2 2 2 4 4
2 2 4 20 0 0 0 2

SB SB SBSS SS SS SS SB SB
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO SO
AVG DUP NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

20110624 20110624 2011062420110627 20110627 20110627 20110627 20110624 20110624
28SS36SO0002 28SS37SO000228SS18SO0002 28SS19SO0002 28SS20SO0002 28SS35SO0002 28SS35SO0002- 28SS35SO0002-D28SS17SO0002

28SO19 28SO20 28SO35 28SO36 28SO3728SO17 28SO18
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (MG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
BENZENE
CHLOROETHANE
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
ETHYLBENZENE
METHYL TERT-BUTYL ETHER
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C13 AROMATICS
C5-C6 ALIPHATICS
C6-C8 ALIPHATICS
C8-C10 ALIPHATICS
C8-C10 AROMATICS
TOTAL VPH

4 6 42 2 2 2 4 4
2 2 4 20 0 0 0 2

SB SB SBSS SS SS SS SB SB
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO SO
AVG DUP NORMAL NORMALNORMAL NORMAL NORMAL NORMAL ORIG

20110624 20110624 2011062420110627 20110627 20110627 20110627 20110624 20110624
28SS36SO0002 28SS37SO000228SS18SO0002 28SS19SO0002 28SS20SO0002 28SS35SO0002 28SS35SO0002- 28SS35SO0002-D28SS17SO0002

28SO19 28SO20 28SO35 28SO36 28SO3728SO17 28SO18

0.00223 U 0.00186 U 0.002 UJ 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00223 U 0.00186 U 0.002 U 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00223 U 0.00186 U 0.002 U 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00223 U 0.00186 U 0.002 UJ 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00223 U 0.00186 U 0.002 U 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00223 U 0.00186 U 0.002 UJ 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00223 U 0.00225 J 0.002 U 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00446 U 0.00372 U 0.004 U 0.00462 U 0.00454 U 0.00466 U 0.00478 U 0.00475 U 0.00445 U
0.00446 UJ 0.00372 UJ 0.004 UJ 0.00462 UJ 0.00454 UJ 0.00466 U 0.00478 UJ 0.00475 UJ 0.00445 UJ
0.00223 U 0.00311 J 0.002 U 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00223 U 0.00186 U 0.002 U 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00223 U 0.00216 J 0.002 U 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00223 U 0.00186 U 0.002 U 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00223 U 0.0014 J 0.002 U 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00669 U 0.00558 U 0.006 U 0.00694 U 0.00681 U 0.00699 U 0.00717 U 0.00713 U 0.00667 U
0.00223 U 0.00186 U 0.002 U 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00223 U 0.00186 U 0.002 U 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U
0.00223 U 0.00223 J 0.002 U 0.00231 U 0.00227 U 0.00233 U 0.00239 U 0.00238 U 0.00222 U

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C16 ALIPHATICS
C12-C16 AROMATICS
C16-C21 ALIPHATICS
C16-C21 AROMATICS
C21-C34 ALIPHATICS
C21-C34 AROMATICS
METALS (MG/KG)
CADMIUM
CHROMIUM
COPPER
LEAD
ZINC
MISCELLANEOUS PARAMETERS (S.U.)
PH
PESTICIDES/PCBS (MG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28)
ERO (C08-C34)
GASOLINE RANGE ORGANICS
TPH FRACTIONATION SUM
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

NA NA NA NA 0.11 J NA NA NA NA
NA NA NA NA 0.18 U NA NA NA NA
NA NA NA NA 2.4 U NA NA NA NA
NA NA NA NA 2.4 U NA NA NA NA
NA NA NA NA 6.6 NA NA NA NA
NA NA NA NA 2.4 UJ NA NA NA NA
NA NA NA NA 90 J NA NA NA NA
NA NA NA NA 24 J NA NA NA NA

0.148 J 0.324 J 0.19 J 0.189 J 1.36 J 1.41 J 0.177 J 0.256 U 0.257 U
19.3 20.5 19.1 22 18.6 19.5 20.5 29.1 26.25
16.5 16.8 16 17.9 28.5 32.6 13.4 11.9 12.25

14 38 15.7 14.9 95.1 137 14.4 J 16.9 J 17.9
43.8 36.5 38.3 58.1 106 155 33 40.6 42.85

NA NA NA NA NA NA NA NA NA

0.0196 UJ 0.0202 U 0.0204 U 0.0203 U 0.0201 U 0.0205 UJ 0.00957 UJ 0.0103 UJ 0.0149 U
0.0196 UJ 0.0202 U 0.0204 U 0.0203 U 0.0201 U 0.0205 UJ 0.00957 UJ 0.0103 UJ 0.0149 U
0.0196 UJ 0.0202 U 0.0204 U 0.0203 U 0.0201 U 0.0205 UJ 0.00957 UJ 0.0103 UJ 0.0149 U
0.0196 UJ 0.0202 U 0.0204 U 0.0203 U 0.0201 U 0.0205 UJ 0.00957 UJ 0.0103 UJ 0.0149 U
0.0196 UJ 0.0202 U 0.0204 U 0.0203 U 0.0201 U 0.0205 UJ 0.00957 UJ 0.0103 UJ 0.0149 U
0.0196 UJ 0.0202 U 0.0204 U 0.0203 U 0.0201 U 0.0205 UJ 0.00957 UJ 0.0103 UJ 0.0149 U
0.152 J 0.0496 0.0204 U 0.0203 U 0.0201 U 0.0229 J 0.00957 UJ 0.0103 UJ 0.0149 U

72.3 24.1 40.1 9.49 163 73.3 17.4 13.1 13.55
109 48 57.6 13.5 276 126 30.7 24.7 24.25
6.72 U 6.61 U 7.22 U 7.36 U 8.28 U 6.55 U 4.34 UJ 4.64 UJ 4.795 U

NA NA NA NA 124 NA NA NA NA

0.00253 J 0.028 0.00811 U 0.00812 U 0.00506 J 0.0133 0.0039 U 0.00408 U 0.0041 U
0.0025 J 0.00799 U 0.00811 U 0.00812 U 0.00312 J 0.00242 J 0.0039 U 0.00408 U 0.00227 J

0.00768 U 0.00799 U 0.00811 U 0.00812 U 0.00202 J 0.00278 J 0.0039 U 0.00408 U 0.0041 U
0.00768 U 0.00799 U 0.00811 U 0.00812 U 0.00778 U 0.00466 J 0.0039 U 0.00408 U 0.0041 U
0.00768 U 0.00799 U 0.00811 U 0.00812 U 0.00778 U 0.00815 U 0.0039 U 0.00408 U 0.0041 U
0.00768 U 0.00799 U 0.00811 U 0.00812 U 0.00778 U 0.00815 U 0.0039 U 0.00408 U 0.0041 U
0.00768 U 0.00799 U 0.00811 U 0.00812 U 0.00778 U 0.00815 U 0.0039 U 0.00408 U 0.0041 U
0.00768 U 0.00799 U 0.00811 U 0.00812 U 0.112 0.0605 0.0039 U 0.00408 U 0.0041 U
0.00768 U 0.00799 U 0.00811 U 0.00812 U 0.00778 U 0.00815 U 0.0039 U 0.00408 U 0.0041 U
0.00768 U 0.00499 J 0.00811 U 0.00812 U 0.00778 U 0.00815 U 0.0039 U 0.00408 U 0.0041 U
0.00768 U 0.00799 U 0.00811 U 0.00812 U 0.00778 U 0.00815 U 0.0039 U 0.00408 U 0.0041 U
0.00768 U 0.00857 0.00848 0.00812 U 0.0111 0.0105 0.00238 J 0.00408 U 0.00382 J
0.00768 U 0.00799 U 0.00811 U 0.00812 U 0.00778 U 0.00419 J 0.0039 U 0.00408 U 0.0041 U
0.00768 U 0.00799 U 0.00811 U 0.00812 U 0.00778 U 0.00815 U 0.0039 U 0.00408 U 0.0041 U
0.00222 J 0.0333 0.00241 J 0.00812 U 0.00467 J 0.0135 0.0039 U 0.00408 U 0.0041 U
0.00939 U 0.00853 U 0.0117 U 0.00757 U 0.0157 U 0.019 0.00625 U 0.00717 U 0.010385 U
0.00768 U 0.00624 J 0.00845 0.00812 U 0.00897 0.0124 0.0039 U 0.00408 U 0.00273 J

2 2 2 2 2 22 2 2
00 0 0 0 0 00 0

SS SS SS SS SS SSSS SS SS
NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SO SOSO SO SO
AVGNORMAL NORMAL NORMAL NORMAL NORMAL ORIGNORMAL NORMAL

20110622 20110622 20110622 20110621 20110621 2011062120110622 20110622 20110622
28SS45SO0002 28SS46SO0002 28SS47SO0002 28SS48SO0002 28SS48SO0002-28SS41SO0002 28SS42SO0002 28SS43SO0002 28SS44SO0002

28SO4828SO42 28SO43 28SO44 28SO45 28SO46 28SO4728SO41
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (MG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
BENZENE
CHLOROETHANE
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
ETHYLBENZENE
METHYL TERT-BUTYL ETHER
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C13 AROMATICS
C5-C6 ALIPHATICS
C6-C8 ALIPHATICS
C8-C10 ALIPHATICS
C8-C10 AROMATICS
TOTAL VPH

2 2 2 2 2 22 2 2
00 0 0 0 0 00 0

SS SS SS SS SS SSSS SS SS
NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SO SOSO SO SO
AVGNORMAL NORMAL NORMAL NORMAL NORMAL ORIGNORMAL NORMAL

20110622 20110622 20110622 20110621 20110621 2011062120110622 20110622 20110622
28SS45SO0002 28SS46SO0002 28SS47SO0002 28SS48SO0002 28SS48SO0002-28SS41SO0002 28SS42SO0002 28SS43SO0002 28SS44SO0002

28SO4828SO42 28SO43 28SO44 28SO45 28SO46 28SO4728SO41

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

NA NA NA NA 0.28 U NA NA NA NA
NA NA NA NA 0.11 J NA NA NA NA
NA NA NA NA 0.18 U NA NA NA NA
NA NA NA NA 0.29 U NA NA NA NA
NA NA NA NA 0.28 U NA NA NA NA
NA NA NA NA 0.28 U NA NA NA NA
NA NA NA NA 0.16 U NA NA NA NA
NA NA NA NA 0.74 U NA NA NA NA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C16 ALIPHATICS
C12-C16 AROMATICS
C16-C21 ALIPHATICS
C16-C21 AROMATICS
C21-C34 ALIPHATICS
C21-C34 AROMATICS
METALS (MG/KG)
CADMIUM
CHROMIUM
COPPER
LEAD
ZINC
MISCELLANEOUS PARAMETERS (S.U.)
PH
PESTICIDES/PCBS (MG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28)
ERO (C08-C34)
GASOLINE RANGE ORGANICS
TPH FRACTIONATION SUM
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

0.258 U 0.248 U 0.25 U 0.242 U 0.155 J 0.43 J 0.333 J NA NA
23.4 11.5 25.6 15.9 18.2 17 12.8 NA NA
12.6 7.78 9.94 9.65 13.7 13.5 11 NA NA
18.9 J 10.2 J 12.9 J 12 J 19.2 J 23.6 J 18.8 J 15.4 J 16.2
45.1 25.3 27.4 33.5 47.8 58.4 46.7 NA NA

NA NA NA NA NA NA NA 8.34 8.355

0.0195 U 0.0102 U 0.0101 UJ 0.0096 U 0.00971 U 0.00978 U 0.00974 U NA NA
0.0195 U 0.0102 U 0.0101 UJ 0.0096 U 0.00971 U 0.00978 U 0.00974 U NA NA
0.0195 U 0.0102 U 0.0101 UJ 0.0096 U 0.00971 U 0.00978 U 0.00974 U NA NA
0.0195 U 0.0102 U 0.0101 UJ 0.0096 U 0.00971 U 0.00978 U 0.00974 U NA NA
0.0195 U 0.0102 U 0.0101 UJ 0.0096 U 0.00971 U 0.00978 U 0.00974 U NA NA
0.0195 U 0.0102 U 0.0101 UJ 0.0096 U 0.00971 U 0.00978 U 0.00974 U NA NA
0.0195 U 0.0102 U 0.0101 UJ 0.0096 U 0.00971 U 0.00978 U 0.00974 U NA NA

14 22 19.5 20.9 20.5 29.2 20.7 NA NA
23.8 38.4 35.6 37.5 34.4 45 35.7 NA NA
4.95 U 4.27 UJ 4.68 UJ 4.96 UJ 5.37 U 4.55 U 4.44 U NA NA

NA NA NA NA NA NA NA NA NA

0.00412 U 0.004 U 0.0039 U 0.00381 U 0.00398 U 0.0381 U 0.00389 U NA NA
0.00227 J 0.004 U 0.0039 U 0.00381 U 0.00398 U 0.0381 U 0.00389 U NA NA
0.00412 U 0.004 U 0.0039 U 0.00381 U 0.00398 U 0.0381 U 0.00405 J NA NA
0.00412 U 0.004 U 0.0039 U 0.00381 U 0.00398 U 0.0381 U 0.00516 J NA NA
0.00412 U 0.004 U 0.0039 U 0.00601 J 0.0047 J 0.0381 U 0.0252 NA NA
0.00412 U 0.004 U 0.0039 U 0.00841 0.00398 U 0.0284 J 0.0304 NA NA
0.00412 U 0.004 U 0.0039 U 0.0107 0.0134 0.0381 U 0.0424 NA NA
0.00412 U 0.004 U 0.0039 U 0.00381 U 0.0094 0.0381 U 0.00389 U NA NA
0.00412 U 0.004 U 0.0039 U 0.00431 J 0.00487 J 0.0381 U 0.0161 NA NA
0.00412 U 0.004 U 0.0039 U 0.00601 J 0.00794 J 0.0381 U 0.0304 NA NA
0.00412 U 0.004 U 0.0039 U 0.00381 U 0.00398 U 0.0381 U 0.00834 NA NA
0.00382 J 0.00224 J 0.0039 U 0.0128 0.013 0.0307 J 0.0526 NA NA
0.00412 U 0.004 U 0.0039 U 0.00381 U 0.00398 U 0.0381 U 0.00392 J NA NA
0.00412 U 0.004 U 0.0039 U 0.00381 U 0.00398 U 0.0381 U 0.0192 NA NA
0.00412 U 0.004 U 0.0039 U 0.00381 U 0.00398 U 0.0381 U 0.00389 U NA NA
0.0136 U 0.00651 U 0.00524 U 0.0114 U 0.0121 U 0.0381 U 0.0206 NA NA

0.00273 J 0.004 U 0.0039 U 0.0104 0.0111 0.0355 J 0.0491 NA NA

2 2 22 2 2 2 2 2
0 0 0 00 0 0 0 0

SS SS SSSS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO SO
NORMAL NORMAL ORIG AVGDUP NORMAL NORMAL NORMAL NORMAL

20110621 20110621 2011062120110621 20110621 20110621 20110621 20110621 20110621
28SS55SO0002 28SS55SO0002-28SS49SO0002 28SS50SO0002 28SS51SO0002 28SS52SO0002 28SS53SO0002 28SS54SO000228SS48SO0002-D

28SO54 28SO5528SO49 28SO50 28SO51 28SO52 28SO53
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (MG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
BENZENE
CHLOROETHANE
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
ETHYLBENZENE
METHYL TERT-BUTYL ETHER
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C13 AROMATICS
C5-C6 ALIPHATICS
C6-C8 ALIPHATICS
C8-C10 ALIPHATICS
C8-C10 AROMATICS
TOTAL VPH

2 2 22 2 2 2 2 2
0 0 0 00 0 0 0 0

SS SS SSSS SS SS SS SS SS
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO SO
NORMAL NORMAL ORIG AVGDUP NORMAL NORMAL NORMAL NORMAL

20110621 20110621 2011062120110621 20110621 20110621 20110621 20110621 20110621
28SS55SO0002 28SS55SO0002-28SS49SO0002 28SS50SO0002 28SS51SO0002 28SS52SO0002 28SS53SO0002 28SS54SO000228SS48SO0002-D

28SO54 28SO5528SO49 28SO50 28SO51 28SO52 28SO53

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C16 ALIPHATICS
C12-C16 AROMATICS
C16-C21 ALIPHATICS
C16-C21 AROMATICS
C21-C34 ALIPHATICS
C21-C34 AROMATICS
METALS (MG/KG)
CADMIUM
CHROMIUM
COPPER
LEAD
ZINC
MISCELLANEOUS PARAMETERS (S.U.)
PH
PESTICIDES/PCBS (MG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28)
ERO (C08-C34)
GASOLINE RANGE ORGANICS
TPH FRACTIONATION SUM
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

NA NA NA NA 0.606 J 0.329 J 1.15 J 1.3 J
NA NA NA NA 15.5 11.8 24.4 19.6
NA NA NA NA 13.7 7.97 16.8 104
17 J 21.7 J 30 J 26.2 J 33.8 20.3 64.2 270
NA NA NA NA 60.8 40.2 79.4 230

8.37 8.87 7.73 7.91 NA NA NA NA

NA NA NA NA 0.024 UJ NA NA NA
NA NA NA NA 0.024 UJ NA NA NA
NA NA NA NA 0.024 UJ NA NA NA
NA NA NA NA 0.024 UJ NA NA NA
NA NA NA NA 0.024 UJ NA NA NA
NA NA NA NA 0.024 UJ NA NA NA
NA NA NA NA 0.024 UJ NA NA NA

NA NA NA NA 9.41 U 8.77 54.8 38.9
NA NA NA NA 10.8 14.8 69.1 58.2
NA NA NA NA 8.81 U 6.9 U 6.54 U 8.03 U
NA NA NA NA NA NA NA NA

NA NA NA NA 0.00931 U 0.00778 U 0.0403 U 0.00221 J
NA NA NA NA 0.00316 J 0.00778 U 0.0403 U 0.00869 U
NA NA NA NA 0.00931 U 0.00778 U 0.0403 U 0.00869 U
NA NA NA NA 0.00394 J 0.00778 U 0.0119 J 0.00869 U
NA NA NA NA 0.00931 U 0.00461 J 0.0403 U 0.00621 J
NA NA NA NA 0.00931 U 0.00778 U 0.0403 U 0.00869 U
NA NA NA NA 0.00931 U 0.00778 U 0.0185 J 0.0153
NA NA NA NA 0.00931 U 0.00778 U 0.0403 U 0.00869 U
NA NA NA NA 0.00931 U 0.00778 U 0.0403 U 0.00698 J
NA NA NA NA 0.00931 U 0.00778 U 0.0403 U 0.00691 J
NA NA NA NA 0.00931 U 0.00778 U 0.0403 U 0.00869 U
NA NA NA NA 0.00876 J 0.00622 J 0.0215 J 0.0186
NA NA NA NA 0.00288 J 0.00778 U 0.0403 U 0.00869 U
NA NA NA NA 0.00931 U 0.00778 U 0.0403 U 0.00869 U
NA NA NA NA 0.00345 J 0.00778 U 0.0403 U 0.00304 J
NA NA NA NA 0.0178 U 0.00796 U 0.0213 U 0.0174 U
NA NA NA NA 0.00792 J 0.0065 J 0.0235 J 0.013

2 2 2 2 22 2 2
0 0 0 0 0 00 0

SS SS SS SS SSSS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SOSO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALDUP NORMAL

20110621 20110622 20110622 20110622 2011062220110621 20110621 20110621
28SS62SO0002 28SS63SO0002 28SS64SO0002 28SS65SO000228SS55SO0002-D 28SS56SO0002 28SS57SO0002 28SS58SO0002

28SO63 28SO64 28SO6528SO56 28SO57 28SO58 28SO62
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (MG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
BENZENE
CHLOROETHANE
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
ETHYLBENZENE
METHYL TERT-BUTYL ETHER
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C13 AROMATICS
C5-C6 ALIPHATICS
C6-C8 ALIPHATICS
C8-C10 ALIPHATICS
C8-C10 AROMATICS
TOTAL VPH

2 2 2 2 22 2 2
0 0 0 0 0 00 0

SS SS SS SS SSSS SS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SOSO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALDUP NORMAL

20110621 20110622 20110622 20110622 2011062220110621 20110621 20110621
28SS62SO0002 28SS63SO0002 28SS64SO0002 28SS65SO000228SS55SO0002-D 28SS56SO0002 28SS57SO0002 28SS58SO0002

28SO63 28SO64 28SO6528SO56 28SO57 28SO58 28SO62

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
METALS (MG/KG)

CADMIUM 0.212 U 0.241 U 0.248 U 0.191 J 0.144 J 0.227 U 0.2355 U 0.244 U 0.223 U 0.233 U 0.254 U 0.242 U 0.281 U
CHROMIUM 11 24.2 14.5 20.8 22.9 22.8 J 21.65 20.5 J 24.2 J 20.4 J 33.1 J 26.5 J 20.9
COPPER 8.38 14.7 10.5 18.4 17 12.6 14.5 16.4 17.4 18.6 13.8 10.1 13.2
LEAD 9.69 10.5 13.1 14.1 12.1 10.9 11.7 12.5 12.4 10.9 10.4 12.8 25.9
ZINC 6.39 19 33.9 55.8 22 21.7 J 35.25 48.8 J 22.9 48.3 17.9 20.6 41.5 J
MISCELLANEOUS PARAMETERS (S.U.)

PH NA NA NA NA NA NA NA NA NA NA NA NA NA
PESTICIDES/PCBS (MG/KG)

AROCLOR-1016 0.00877 U 0.00943 U 0.00988 U 0.0104 U 0.00981 U 0.00953 U 0.00972 U 0.0099 U 0.00925 U 0.00948 U 0.0106 U 0.00986 U 0.0112 UJ
AROCLOR-1221 0.00877 U 0.00943 U 0.00988 U 0.0104 U 0.00981 U 0.00953 U 0.00972 U 0.0099 U 0.00925 U 0.00948 U 0.0106 U 0.00986 U 0.0112 UJ
AROCLOR-1232 0.00877 U 0.00943 U 0.00988 U 0.0104 U 0.00981 U 0.00953 U 0.00972 U 0.0099 U 0.00925 U 0.00948 U 0.0106 U 0.00986 U 0.0112 UJ
AROCLOR-1242 0.00877 U 0.00943 U 0.00988 U 0.0104 U 0.00981 U 0.00953 U 0.00972 U 0.0099 U 0.00925 U 0.00948 U 0.0106 U 0.00986 U 0.0112 UJ
AROCLOR-1248 0.00877 U 0.00943 U 0.00988 U 0.0104 U 0.00981 U 0.00953 U 0.00972 U 0.0099 U 0.00925 U 0.00948 U 0.0106 U 0.00986 U 0.0112 UJ
AROCLOR-1254 0.00877 U 0.00943 U 0.00988 U 0.0104 U 0.00981 U 0.00953 U 0.00972 U 0.0099 U 0.00925 U 0.00948 U 0.0106 U 0.00986 U 0.0895 UJ
AROCLOR-1260 0.00877 U 0.00943 U 0.00988 U 0.0104 U 0.00981 U 0.00953 U 0.00972 U 0.0099 U 0.00925 U 0.00948 U 0.0106 U 0.00986 U 0.138 J
SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 0.00351 U 0.00389 U 0.00219 J 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.843
ACENAPHTHENE 0.00351 U 0.00389 U 0.00405 U 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00302 J 0.00256 J 0.143
ACENAPHTHYLENE 0.00351 U 0.00389 U 0.00405 U 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.00462 U
ANTHRACENE 0.00351 U 0.00389 U 0.00405 U 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.00462 U
BENZO(A)ANTHRACENE 0.00351 U 0.00389 U 0.00405 U 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.00462 U
BENZO(A)PYRENE 0.00351 U 0.00389 U 0.00405 U 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.00462 U
BENZO(B)FLUORANTHENE 0.00351 U 0.00389 U 0.0025 J 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.00462 U
BENZO(G,H,I)PERYLENE 0.00351 U 0.00389 U 0.00405 U 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.00462 U
BENZO(K)FLUORANTHENE 0.00351 U 0.00389 U 0.00405 U 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.00462 U
CHRYSENE 0.00351 U 0.00389 U 0.00405 U 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.00462 U
DIBENZO(A,H)ANTHRACENE 0.00351 U 0.00389 U 0.00405 U 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.00462 U
FLUORANTHENE 0.00351 U 0.00389 U 0.00378 J 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00219 J 0.00384 U 0.00416 U 0.00404 U 0.00462 U
FLUORENE 0.00351 U 0.00389 U 0.00274 J 0.00409 U 0.00382 U 0.00374 U 0.00221 J 0.00221 J 0.00365 U 0.00384 U 0.00288 J 0.00216 J 0.0579
INDENO(1,2,3-CD)PYRENE 0.00351 U 0.00389 U 0.00405 U 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.00462 U
NAPHTHALENE 0.00351 U 0.00389 U 0.00342 J 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.848
PHENANTHRENE 0.00281 J 0.004 J 0.00702 J 0.00571 U 0.00382 U 0.00374 U 0.0049 U 0.00606 U 0.00434 U 0.00384 U 0.00975 U 0.00765 U 0.05
PYRENE 0.00351 U 0.00389 U 0.00246 J 0.00409 U 0.00382 U 0.00374 U 0.00379 U 0.00383 U 0.00365 U 0.00384 U 0.00416 U 0.00404 U 0.0168
VOLATILES (MG/KG)

1,1,1-TRICHLOROETHANE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
1,1,2,2-TETRACHLOROETHANE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
1,1,2-TRICHLOROETHANE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
1,1-DICHLOROETHANE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
1,1-DICHLOROETHENE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
1,2-DICHLOROETHANE 0.0024 U 0.0023 U 0.0025 U 0.00234 UJ 0.00238 UJ 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
BENZENE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
CHLOROETHANE 0.00481 U 0.0046 U 0.005 U 0.00467 U 0.00476 U 0.00516 U 0.00519 U 0.00522 U 0.00446 U 0.0048 U 0.00532 U 0.00594 U 0.00525 U
CHLOROMETHANE 0.00481 UJ 0.0046 UJ 0.005 UJ 0.00467 UJ 0.00476 UJ 0.00516 U 0.00519 U 0.00522 U 0.00446 U 0.0048 U 0.00532 U 0.00594 U 0.00525 UJ
CIS-1,2-DICHLOROETHENE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
ETHYLBENZENE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
METHYL TERT-BUTYL ETHER 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
TETRACHLOROETHENE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 UJ 0.0026 U 0.00261 UJ 0.00223 UJ 0.0024 UJ 0.00266 UJ 0.00297 UJ 0.00262 U
TOLUENE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
TOTAL XYLENES 0.00721 U 0.0069 U 0.00749 U 0.00701 U 0.00714 U 0.00774 U 0.00779 U 0.00783 U 0.00669 U 0.00721 U 0.00798 U 0.00891 U 0.00787 U
TRANS-1,2-DICHLOROETHENE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
TRICHLOROETHENE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U
VINYL CHLORIDE 0.0024 U 0.0023 U 0.0025 U 0.00234 U 0.00238 U 0.00258 U 0.0026 U 0.00261 U 0.00223 U 0.0024 U 0.00266 U 0.00297 U 0.00262 U

28SO01 28SO02 28SO03 28SO04 28SO05 28SO11 28SO12 28SO13 28SO14 28SO15 28SO21

28SB01SO0204 28SB02SO0204 28SB03SO0204 28SB04SO0204 28SB05SO0204 28SB11SO020428SB11SO0204-AVG28SB11SO0204-D 28SB12SO0204 28SB13SO0204 28SB14SO0204 28SB15SO0204 28SB21SO0204

20110628 20110628 20110628 20110628 20110628 20110623 20110623 20110623 20110623 20110623 20110623 20110623 20110624

NORMAL NORMAL NORMAL NORMAL NORMAL ORIG AVG DUP NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB SB SB SB SB SB

2 2 2 2 2 2 2 2 2 2 2 2 2

4 4 4 4 4 4 4 4 4 4 4 4 4
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

28SO01 28SO02 28SO03 28SO04 28SO05 28SO11 28SO12 28SO13 28SO14 28SO15 28SO21

28SB01SO0204 28SB02SO0204 28SB03SO0204 28SB04SO0204 28SB05SO0204 28SB11SO020428SB11SO0204-AVG28SB11SO0204-D 28SB12SO0204 28SB13SO0204 28SB14SO0204 28SB15SO0204 28SB21SO0204

20110628 20110628 20110628 20110628 20110628 20110623 20110623 20110623 20110623 20110623 20110623 20110623 20110624

NORMAL NORMAL NORMAL NORMAL NORMAL ORIG AVG DUP NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB SB SB SB SB SB

2 2 2 2 2 2 2 2 2 2 2 2 2

4 4 4 4 4 4 4 4 4 4 4 4 4

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) 8.56 J 11 J 17.8 J 25.1 25.3 19.1 19.15 19.2 18.6 21.7 20.7 30.9 1630
DRO (C08-C34) NA NA NA NA NA NA NA NA NA NA NA NA NA
ERO (C08-C34) 15.9 J 20.2 J 30.9 J 40.1 40 34.5 30.85 27.2 29.5 34.4 28.2 40.3 1960
GASOLINE RANGE ORGANICS 3.75 U 4.51 U 4.33 U 4.84 UJ 5.4 UJ 5.16 U 4.94 U 4.72 U 3.39 U 4.39 U 5.06 U 5.77 U 28.1
TPH FRACTIONATION SUM NA NA NA NA NA NA NA NA NA NA NA NA 4108.3
EPH MADEP (MG/KG)

C10-C12 ALIPHATICS NA NA NA NA NA NA NA NA NA NA NA NA 300
C10-C12 AROMATICS NA NA NA NA NA NA NA NA NA NA NA NA 35
C12-C16 ALIPHATICS NA NA NA NA NA NA NA NA NA NA NA NA 250
C12-C16 AROMATICS NA NA NA NA NA NA NA NA NA NA NA NA 72
C16-C21 ALIPHATICS NA NA NA NA NA NA NA NA NA NA NA NA 350
C16-C21 AROMATICS NA NA NA NA NA NA NA NA NA NA NA NA 100
C21-C34 ALIPHATICS NA NA NA NA NA NA NA NA NA NA NA NA 2900
C21-C34 AROMATICS NA NA NA NA NA NA NA NA NA NA NA NA 430
VPH MADEP (MG/KG)

C10-C12 ALIPHATICS NA NA NA NA NA NA NA NA NA NA NA NA 2.9
C10-C12 AROMATICS NA NA NA NA NA NA NA NA NA NA NA NA 3.4
C12-C13 AROMATICS NA NA NA NA NA NA NA NA NA NA NA NA 3.9
C5-C6 ALIPHATICS NA NA NA NA NA NA NA NA NA NA NA NA 0.53 U
C6-C8 ALIPHATICS NA NA NA NA NA NA NA NA NA NA NA NA 2
C8-C10 ALIPHATICS NA NA NA NA NA NA NA NA NA NA NA NA 2.5
C8-C10 AROMATICS NA NA NA NA NA NA NA NA NA NA NA NA 2.4
TOTAL VPH NA NA NA NA NA NA NA NA NA NA NA NA 18
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
METALS (MG/KG)

CADMIUM
CHROMIUM
COPPER
LEAD
ZINC
MISCELLANEOUS PARAMETERS (S.U.)

PH
PESTICIDES/PCBS (MG/KG)

AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
VOLATILES (MG/KG)

1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
BENZENE
CHLOROETHANE
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
ETHYLBENZENE
METHYL TERT-BUTYL ETHER
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE

0.243 U 0.25 U 0.236 U 0.227 U 0.239 U 0.232 J 0.1945 0.157 J 0.181 J 0.238 J 0.241 J 0.229 UJ 0.24 UJ
15.6 18.6 15.6 21.8 22.8 21.2 J 21.65 22.1 J 23 J 22.5 J 13.2 30 18
8.98 11.4 7.45 11.2 13.4 18.2 20.8 23.4 14.4 15.1 15.8 11.3 9.49
14.6 12 8.51 8.03 12.9 12.1 12.35 12.6 15.1 13.3 34.1 23 8.9
33.2 J 46.2 J 13.8 16.5 21.7 37 J 28.95 20.9 J 27.6 J 38.7 J 56 39 21.8

NA NA NA NA NA NA NA NA NA NA NA NA NA

0.0103 U 0.0104 U 0.00945 U 0.0095 U 0.00936 U 0.0101 U 0.01 U 0.0099 U 0.00966 U 0.0107 U 0.019 U 0.0187 U 0.0197 U
0.0103 U 0.0104 U 0.00945 U 0.0095 U 0.00936 U 0.0101 U 0.01 U 0.0099 U 0.00966 U 0.0107 U 0.019 U 0.0187 U 0.0197 U
0.0103 U 0.0104 U 0.00945 U 0.0095 U 0.00936 U 0.0101 U 0.01 U 0.0099 U 0.00966 U 0.0107 U 0.019 U 0.0187 U 0.0197 U
0.0103 U 0.0104 U 0.00945 U 0.0095 U 0.00936 U 0.0101 U 0.01 U 0.0099 U 0.00966 U 0.0107 U 0.019 U 0.0187 U 0.0197 U
0.0103 U 0.0104 U 0.00945 U 0.0095 U 0.00936 U 0.0101 U 0.01 U 0.0099 U 0.00966 U 0.0107 U 0.019 U 0.0187 U 0.0197 U
0.0103 U 0.0104 U 0.00945 U 0.0095 U 0.00936 U 0.0101 U 0.01 U 0.0099 U 0.00966 U 0.0107 U 0.019 U 0.0187 U 0.0197 U
0.729 J 0.0104 U 0.00945 U 0.0095 U 0.00936 U 0.0101 U 0.01 U 0.0099 U 0.00966 U 0.0107 U 0.0677 0.0187 U 0.0197 U

0.232 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.0021 J 0.00252 J
0.0113 0.00213 J 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00756 U 0.00769 U

0.00408 U 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00756 U 0.0141
0.00408 U 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00756 U 0.00663 J
0.00408 U 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00756 U 0.0735
0.00408 U 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00756 U 0.0934
0.00408 U 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00756 U 0.124
0.00408 U 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00756 U 0.0571
0.00408 U 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00756 U 0.0513
0.00408 U 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00756 U 0.0922
0.00408 U 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00756 U 0.0182
0.0166 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00372 J 0.0802
0.0199 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00268 J 0.00268 J 0.00211 J 0.00213 J 0.00752 U 0.00756 U 0.00228 J

0.00408 U 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00756 U 0.0467
0.162 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00297 J 0.00619 J

0.0142 U 0.00488 U 0.00299 J 0.00295 J 0.0037 J 0.00496 U 0.00585 U 0.00673 U 0.00474 U 0.00492 U 0.00336 U 0.00814 U 0.00868 U
0.0245 0.00405 U 0.00378 U 0.00382 U 0.00372 U 0.0041 U 0.00407 U 0.00404 U 0.00401 U 0.00415 U 0.00752 U 0.00336 J 0.12

0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 U 0.00415 U 0.00415 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 U 0.00415 U 0.00415 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 U 0.00415 U 0.00415 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 UJ 0.00264 U 0.00443 U 0.00415 U 0.00415 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 U 0.00415 U 0.00415 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 UJ 0.00264 UJ 0.00443 U 0.00415 U 0.00415 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 U 0.00415 U 0.00415 U
0.00491 U 0.00502 U 0.00492 U 0.00492 U 0.00503 U 0.00463 U 0.00471 U 0.00478 U 0.00458 U 0.00528 U 0.00886 U 0.0083 U 0.0083 U
0.00491 UJ 0.00502 UJ 0.00492 UJ 0.00492 UJ 0.00503 UJ 0.00463 UJ 0.00471 U 0.00478 UJ 0.00458 UJ 0.00528 UJ 0.00886 U 0.0083 U 0.0083 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 U 0.00415 U 0.00415 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 U 0.00415 U 0.00415 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 U 0.00415 U 0.00415 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 UJ 0.00415 UJ 0.00415 UJ
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 U 0.00415 U 0.00415 U
0.00737 U 0.00753 U 0.00738 U 0.00738 U 0.00754 U 0.00694 U 0.00706 U 0.00717 U 0.00687 U 0.00792 U 0.0133 U 0.0124 U 0.0125 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 U 0.00415 U 0.00415 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 U 0.00415 U 0.00415 U
0.00246 U 0.00251 U 0.00246 U 0.00246 U 0.00251 U 0.00231 U 0.00235 U 0.00239 U 0.00229 U 0.00264 U 0.00443 U 0.00415 U 0.00415 U

28SO22 28SO23 28SO24 28SO25 28SO26 28SO27 28SO28 28SO29 28SO30 28SO31 28SO32

28SB22SO0406 28SB23SO0204 28SB24SO0204 28SB25SO0204 28SB26SO0204 28SB27SO020428SB27SO0204-AVG28SB27SO0204-D 28SB28SO0204 28SB29SO0204 28SB30SO0204 28SB31SO0204 28SB32SO0204

20110624 20110624 20110628 20110628 20110628 20110627 20110627 20110627 20110627 20110627 20110622 20110622 20110622

NORMAL NORMAL NORMAL NORMAL NORMAL ORIG AVG DUP NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB SB SB SB SB SB

4 2 2 2 2 2 2 2 2 2 2 2 2

6 4 4 4 4 4 4 4 4 4 4 4 4
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PAGE 4 OF 8

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28)
DRO (C08-C34)
ERO (C08-C34)
GASOLINE RANGE ORGANICS
TPH FRACTIONATION SUM
EPH MADEP (MG/KG)

C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C16 ALIPHATICS
C12-C16 AROMATICS
C16-C21 ALIPHATICS
C16-C21 AROMATICS
C21-C34 ALIPHATICS
C21-C34 AROMATICS
VPH MADEP (MG/KG)

C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C13 AROMATICS
C5-C6 ALIPHATICS
C6-C8 ALIPHATICS
C8-C10 ALIPHATICS
C8-C10 AROMATICS
TOTAL VPH

28SO22 28SO23 28SO24 28SO25 28SO26 28SO27 28SO28 28SO29 28SO30 28SO31 28SO32

28SB22SO0406 28SB23SO0204 28SB24SO0204 28SB25SO0204 28SB26SO0204 28SB27SO020428SB27SO0204-AVG28SB27SO0204-D 28SB28SO0204 28SB29SO0204 28SB30SO0204 28SB31SO0204 28SB32SO0204

20110624 20110624 20110628 20110628 20110628 20110627 20110627 20110627 20110627 20110627 20110622 20110622 20110622

NORMAL NORMAL NORMAL NORMAL NORMAL ORIG AVG DUP NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB SB SB SB SB SB

4 2 2 2 2 2 2 2 2 2 2 2 2

6 4 4 4 4 4 4 4 4 4 4 4 4

2150 32.7 15.1 J 9.25 J 14.1 J 22.6 J 23.65 24.7 J 22.1 J 24.2 J 9.55 26.8 8.14
NA NA NA NA NA NA NA NA NA NA NA NA NA

2780 44.6 28.5 J 16.1 J 21.9 J 37 J 38.3 39.6 J 37.2 J 40.3 J 18.1 45.7 16.2
16.4 4.67 U 5.62 U 4.85 U 5.43 U 4.69 U 4.84 U 4.99 U 4.44 U 4.74 J 5.98 U 6.95 U 6.15 U

259.21 NA NA NA NA NA NA NA NA NA NA NA NA

3.2 J NA NA NA NA NA NA NA NA NA NA NA NA
0.8 J NA NA NA NA NA NA NA NA NA NA NA NA

5 J NA NA NA NA NA NA NA NA NA NA NA NA
1.7 J NA NA NA NA NA NA NA NA NA NA NA NA
13 NA NA NA NA NA NA NA NA NA NA NA NA
6.2 NA NA NA NA NA NA NA NA NA NA NA NA
200 NA NA NA NA NA NA NA NA NA NA NA NA
32 NA NA NA NA NA NA NA NA NA NA NA NA

0.51 J NA NA NA NA NA NA NA NA NA NA NA NA
0.93 J NA NA NA NA NA NA NA NA NA NA NA NA
1.2 U NA NA NA NA NA NA NA NA NA NA NA NA

0.28 U NA NA NA NA NA NA NA NA NA NA NA NA
0.25 U NA NA NA NA NA NA NA NA NA NA NA NA
0.42 J NA NA NA NA NA NA NA NA NA NA NA NA
0.34 J NA NA NA NA NA NA NA NA NA NA NA NA

4 U NA NA NA NA NA NA NA NA NA NA NA NA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
METALS (MG/KG)

CADMIUM
CHROMIUM
COPPER
LEAD
ZINC
MISCELLANEOUS PARAMETERS (S.U.)

PH
PESTICIDES/PCBS (MG/KG)

AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
VOLATILES (MG/KG)

1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
BENZENE
CHLOROETHANE
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
ETHYLBENZENE
METHYL TERT-BUTYL ETHER
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE

0.243 UJ 0.248 UJ 0.236 U 0.284 U 0.273 U 0.227 U 0.234 U 0.222 U NA NA NA NA NA
21.1 24.7 31.4 33.7 25.4 22 22.2 17.9 NA NA NA NA NA
14.7 9.17 12.6 12.4 16.5 11.2 11.1 9.89 NA NA NA NA NA
11.3 10.9 11.2 18.6 15 9.51 12 10.9 14.9 12.9 10.9 16.3 12.6
44.3 20.1 13.1 J 17.9 J 44.3 J 16.7 J 16.5 J 20.3 J NA NA NA NA NA

NA NA NA NA NA NA NA NA 8.07 7.795 7.52 8.02 7.32

0.0205 U 0.0206 U 0.00949 U 0.0116 U 0.0099 U 0.00935 U 0.00992 U 0.00966 U NA NA NA NA NA
0.0205 U 0.0206 U 0.00949 U 0.0116 U 0.0099 U 0.00935 U 0.00992 U 0.00966 U NA NA NA NA NA
0.0205 U 0.0206 U 0.00949 U 0.0116 U 0.0099 U 0.00935 U 0.00992 U 0.00966 U NA NA NA NA NA
0.0205 U 0.0206 U 0.00949 U 0.0116 U 0.0099 U 0.00935 U 0.00992 U 0.00966 U NA NA NA NA NA
0.0205 U 0.0206 U 0.00949 U 0.0116 U 0.0099 U 0.00935 U 0.00992 U 0.00966 U NA NA NA NA NA
0.0205 U 0.0206 U 0.00949 U 0.0116 U 0.0099 U 0.00935 U 0.00992 U 0.00966 U NA NA NA NA NA
0.0205 U 0.0206 U 0.00949 U 0.0116 U 0.0099 U 0.00935 U 0.00992 U 0.00966 U NA NA NA NA NA

0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00384 U 0.00372 U NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.0027 J 0.00393 U 0.00383 U 0.00384 U 0.0021 J NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00384 U 0.00372 U NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00211 J 0.00372 U NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00384 U 0.00372 U NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00384 U 0.00372 U NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00384 U 0.00372 U NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00384 U 0.00372 U NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00384 U 0.00372 U NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00384 U 0.00372 U NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00384 U 0.00372 U NA NA NA NA NA

0.00437 J 0.00781 U 0.00216 J 0.0114 0.00203 J 0.00199 J 0.00247 J 0.0024 J NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00384 U 0.00372 U NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00384 U 0.00372 U NA NA NA NA NA
0.0082 U 0.00781 U 0.00374 U 0.00483 U 0.00393 U 0.00383 U 0.00205 J 0.00372 U NA NA NA NA NA

0.00421 U 0.00419 U 0.00689 U 0.00483 U 0.00552 U 0.0057 U 0.00784 U 0.00773 U NA NA NA NA NA
0.00286 J 0.00781 U 0.00374 U 0.0164 0.00197 J 0.00383 U 0.00384 U 0.00372 U NA NA NA NA NA

0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA

0.00981 U 0.00852 UJ 0.00536 U 0.0046 U 0.00461 U 0.00447 U 0.00435 U 0.00531 U NA NA NA NA NA
0.00981 U 0.00852 UJ 0.00536 UJ 0.0046 UJ 0.00461 UJ 0.00447 UJ 0.00435 UJ 0.00531 UJ NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0049 UJ 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0147 U 0.0128 UJ 0.00803 U 0.0069 U 0.00691 U 0.0067 U 0.00652 U 0.00796 U NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA
0.0049 U 0.00426 UJ 0.00268 U 0.0023 U 0.0023 U 0.00223 U 0.00217 U 0.00265 U NA NA NA NA NA

28SO33 28SO34 28SO35 28SO36 28SO37 28SO38 28SO39 28SO40 28SO59 28SO60 28SO61

28SB33SO0204 28SB34SO0204 28SB35SO0204 28SB36SO0406 28SB37SO0204 28SB38SO0204 28SB39SO0204 28SB40SO0204 28SB59SO020428SB59SO0204-AVG28SB59SO0204-D 28SB60SO0204 28SB61SO0204

20110622 20110622 20110624 20110624 20110624 20110624 20110624 20110624 20110624 20110624 20110624 20110624 20110624

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG AVG DUP NORMAL NORMAL

SO SO SO SO SO SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SS SS SS SB SB SB SB SB SB SB SB

2 2 0 0 0 2 2 2 2 2 2 2 2

4 4 2 2 2 4 4 4 4 4 4 4 4
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28)
DRO (C08-C34)
ERO (C08-C34)
GASOLINE RANGE ORGANICS
TPH FRACTIONATION SUM
EPH MADEP (MG/KG)

C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C16 ALIPHATICS
C12-C16 AROMATICS
C16-C21 ALIPHATICS
C16-C21 AROMATICS
C21-C34 ALIPHATICS
C21-C34 AROMATICS
VPH MADEP (MG/KG)

C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C13 AROMATICS
C5-C6 ALIPHATICS
C6-C8 ALIPHATICS
C8-C10 ALIPHATICS
C8-C10 AROMATICS
TOTAL VPH

28SO33 28SO34 28SO35 28SO36 28SO37 28SO38 28SO39 28SO40 28SO59 28SO60 28SO61

28SB33SO0204 28SB34SO0204 28SB35SO0204 28SB36SO0406 28SB37SO0204 28SB38SO0204 28SB39SO0204 28SB40SO0204 28SB59SO020428SB59SO0204-AVG28SB59SO0204-D 28SB60SO0204 28SB61SO0204

20110622 20110622 20110624 20110624 20110624 20110624 20110624 20110624 20110624 20110624 20110624 20110624 20110624

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG AVG DUP NORMAL NORMAL

SO SO SO SO SO SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SS SS SS SB SB SB SB SB SB SB SB

2 2 0 0 0 2 2 2 2 2 2 2 2

4 4 2 2 2 4 4 4 4 4 4 4 4

28 15.8 20.2 120 25.2 28.7 J 25.1 15.3 J NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

39.5 29.9 36.6 120 46.3 51.5 J 42.7 27.5 J NA NA NA NA NA
6.33 U 6.29 U 4.67 U 5.16 U 4.43 U 4.74 U 4.4 U 5.62 U NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
METALS (MG/KG)

CADMIUM
CHROMIUM
COPPER
LEAD
ZINC
MISCELLANEOUS PARAMETERS (S.U.)

PH
PESTICIDES/PCBS (MG/KG)

AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
VOLATILES (MG/KG)

1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
BENZENE
CHLOROETHANE
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
ETHYLBENZENE
METHYL TERT-BUTYL ETHER
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

28SO66 28SO67 28SO68 28SO69 28SO70 28SO71

28SB660406 28SB660607 28SB670406 28SB670708 28SB680305 28SB680305-AVG 28SB680305-D 28SB680506 28SB690103 28SB690304 28SB700406 28SB700708 28SB710305 28SB710506

20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117

NORMAL NORMAL NORMAL NORMAL ORIG AVG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO SO SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB SB SB SB SB SB SB

4 6 4 7 3 3 3 5 1 3 4 7 3 5

36 7 6 4 6 8 5 68 5 5 5 6
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28)
DRO (C08-C34)
ERO (C08-C34)
GASOLINE RANGE ORGANICS
TPH FRACTIONATION SUM
EPH MADEP (MG/KG)

C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C16 ALIPHATICS
C12-C16 AROMATICS
C16-C21 ALIPHATICS
C16-C21 AROMATICS
C21-C34 ALIPHATICS
C21-C34 AROMATICS
VPH MADEP (MG/KG)

C10-C12 ALIPHATICS
C10-C12 AROMATICS
C12-C13 AROMATICS
C5-C6 ALIPHATICS
C6-C8 ALIPHATICS
C8-C10 ALIPHATICS
C8-C10 AROMATICS
TOTAL VPH

28SO66 28SO67 28SO68 28SO69 28SO70 28SO71

28SB660406 28SB660607 28SB670406 28SB670708 28SB680305 28SB680305-AVG 28SB680305-D 28SB680506 28SB690103 28SB690304 28SB700406 28SB700708 28SB710305 28SB710506

20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117 20111117

NORMAL NORMAL NORMAL NORMAL ORIG AVG DUP NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO SO SO SO SO SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB SB SB SB SB SB SB

4 6 4 7 3 3 3 5 1 3 4 7 3 5

36 7 6 4 6 8 5 68 5 5 5 6

8.34 U 7.68 U 7.29 U 8.68 U 8.22 U 6.95 9.79 8.23 U 8.03 U 8.21 U 1560 1110 279 51.3
10.8 7.86 7.37 8.68 U 10 12 14 8.37 10.8 10.1 2240 1560 494 92.9

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA 64 61 37 J NA
NA NA NA NA NA NA NA NA NA NA 7 6.4 2.6 J NA
NA NA NA NA NA NA NA NA NA NA 49 J 45 44 J NA
NA NA NA NA NA NA NA NA NA NA 16 15 9.7 J NA
NA NA NA NA NA NA NA NA NA NA 91 J 84 55 J NA
NA NA NA NA NA NA NA NA NA NA 27 27 36 J NA
NA NA NA NA NA NA NA NA NA NA 600 600 520 J NA
NA NA NA NA NA NA NA NA NA NA 160 170 170 J NA

NA NA NA NA NA NA NA NA NA NA 2.7 0.93 J 34 J NA
NA NA NA NA NA NA NA NA NA NA 3 0.68 J 19 J NA
NA NA NA NA NA NA NA NA NA NA 4.6 J 0.65 U 11 J NA
NA NA NA NA NA NA NA NA NA NA 0.7 U 0.44 U 1.3 U NA
NA NA NA NA NA NA NA NA NA NA 2.1 0.57 U 6.3 J NA
NA NA NA NA NA NA NA NA NA NA 3.1 1.2 J 26 J NA
NA NA NA NA NA NA NA NA NA NA 3.1 1 J 16 J NA
NA NA NA NA NA NA NA NA NA NA 19 3.8 J 110 J NA



TABLE 3-3
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

NSA CRANE, CRANE, INDIANA
SWMU 28 RFI
PAGE 1 OF 2

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
METALS (MG/KG)
CADMIUM 18.7 J 14.65 10.6 J 11.4 J 12 J 9.81 J 28.5 J 0.447 J
CHROMIUM 54.6 64.95 75.3 50 34.7 34.3 48.1 9.73 J
COPPER 12.7 12.5 12.3 12.8 14.5 11.3 17.7 6.79 J
LEAD 22.5 26.15 29.8 19.9 23.4 21.6 28 7.71 J
ZINC 82.6 104.8 127 72.2 127 84 153 32.6 J
MISCELLANEOUS PARAMETERS (MG/KG)
TOTAL ORGANIC CARBON 8180 J 5790 3400 J 3950 J 3830 J 4430 J 6180 J 3560
PESTICIDES/PCBS (MG/KG)
AROCLOR-1016 0.0196 U 0.01985 U 0.0201 U 0.019 U 0.022 UJ 0.0207 U 0.0192 U 0.0093 UJ
AROCLOR-1221 0.0196 U 0.01985 U 0.0201 U 0.019 U 0.022 UJ 0.0207 U 0.0192 U 0.0093 UJ
AROCLOR-1232 0.0196 U 0.01985 U 0.0201 U 0.019 U 0.022 UJ 0.0207 U 0.0192 U 0.0093 UJ
AROCLOR-1242 0.0196 U 0.01985 U 0.0201 U 0.019 U 0.022 UJ 0.0207 U 0.0192 U 0.0093 UJ
AROCLOR-1248 0.0196 U 0.01985 U 0.0201 U 0.019 U 0.022 UJ 0.0207 U 0.0192 U 0.0093 UJ
AROCLOR-1254 0.0196 U 0.01985 U 0.0201 U 0.019 U 0.192 J 0.0207 U 0.0192 U 0.0093 UJ
AROCLOR-1260 0.0196 U 0.01985 U 0.0201 U 0.019 U 0.022 UJ 0.0207 U 0.0192 U 0.0093 UJ
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) 7.62 U 7.79 U 7.96 U 8.59 15.4 9.2 19.1 7.58 UJ
ERO (C08-C34) 13.7 12.6 11.5 14.5 27.7 16.9 30.8 13.9 J
GASOLINE RANGE ORGANICS 2.37 U 2.39 U 2.41 U 2.26 U 2.06 U 2.56 U 2.63 U NA
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 0.00238 J 0.00269 0.003 J 0.0136 0.0427 U 0.0422 U 0.00744 J 0.0379 U
ACENAPHTHENE 0.00268 J 0.003425 0.00417 J 0.00298 J 0.0427 U 0.0422 U 0.00767 U 0.0379 U
ACENAPHTHYLENE 0.00773 U 0.00783 U 0.00793 U 0.00729 U 0.0427 U 0.0422 U 0.00767 U 0.0379 U
ANTHRACENE 0.00773 U 0.00783 U 0.00793 U 0.00729 U 0.0427 U 0.0422 U 0.00767 U 0.0379 U
BENZO(A)ANTHRACENE 0.00773 U 0.00783 U 0.00793 U 0.0034 J 0.0181 J 0.0422 U 0.00767 U 0.0379 U
BENZO(A)PYRENE 0.00773 UJ 0.00783 U 0.00793 U 0.00618 J 0.0491 0.0186 J 0.0146 0.0379 U
BENZO(B)FLUORANTHENE 0.00773 UJ 0.00783 U 0.00793 U 0.0112 J 0.0465 0.0422 U 0.0166 0.087
BENZO(G,H,I)PERYLENE 0.00773 UJ 0.00783 U 0.00793 U 0.0122 J 0.0876 0.0421 J 0.026 0.0703 J
BENZO(K)FLUORANTHENE 0.00773 UJ 0.00783 U 0.00793 U 0.00324 J 0.017 J 0.0422 U 0.00501 J 0.0379 U
CHRYSENE 0.00773 U 0.00783 U 0.00793 U 0.00731 0.0376 J 0.0422 U 0.00767 U 0.0812
DIBENZO(A,H)ANTHRACENE 0.00773 UJ 0.00783 U 0.00793 U 0.00729 UJ 0.0676 0.0369 J 0.00767 U 0.0379 U
FLUORANTHENE 0.00465 J 0.00691 0.00917 0.0123 0.0566 0.0191 J 0.0209 0.109
FLUORENE 0.00256 J 0.00278 0.003 J 0.00729 U 0.0427 U 0.0422 U 0.00767 U 0.0379 U
INDENO(1,2,3-CD)PYRENE 0.00773 UJ 0.00783 U 0.00793 U 0.00809 J 0.0561 0.0288 J 0.00767 U 0.0569 J
NAPHTHALENE 0.00224 J 0.00224 J 0.00793 U 0.00574 J 0.0427 U 0.0422 U 0.00357 J 0.0379 U
PHENANTHRENE 0.0129 J 0.01775 0.0226 J 0.0267 0.0281 U 0.0163 U 0.0231 0.0447 U
PYRENE 0.00358 J 0.00594 0.0083 0.00969 0.0472 0.0164 J 0.0171 0.113

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
0 00 0 0 0 0 0

NA NA NA NA NA NA NA NA
NORMAL NORMALNORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SD SD SD SD SD SD SD SD
NORMAL NORMALORIG AVG DUP NORMAL NORMAL NORMAL

20110622 20110622 20110622 20110622 20110622 20110622 20110622 20110630
28SD050006 28SD06000628SD010006 28SD010006-AVG 28SD010006-D 28SD020006 28SD030006 28SD040006

28SD01 28SD02 28SD03 28SD04 28SD05 28SD06



TABLE 3-3
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

NSA CRANE, CRANE, INDIANA
SWMU 28 RFI
PAGE 2 OF 2

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
METALS (MG/KG)
CADMIUM
CHROMIUM
COPPER
LEAD
ZINC
MISCELLANEOUS PARAMETERS (MG/KG)
TOTAL ORGANIC CARBON
PESTICIDES/PCBS (MG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28)
ERO (C08-C34)
GASOLINE RANGE ORGANICS
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

0.572 J 1.16 U 1.26 U 1.04 0.685 0.394 U
67.1 J 44.4 J 7.25 J 19.1 J 13.2 J 24.7 J
18.7 J 19.6 J 7.16 J 67.1 J 41.8 J 13.1 J
52.6 J 32.8 J 13.6 J 80.8 J 92.6 J 22.6 J
62.2 J 54.9 J 43.8 J 114 J 107 J 45.6 J

3100 7460 14600 11500 7490 13100

0.0106 UJ 0.00958 UJ 0.0105 UJ 0.0121 UJ 0.0106 UJ 0.0111 UJ
0.0106 UJ 0.00958 UJ 0.0105 UJ 0.0121 UJ 0.0106 UJ 0.0111 UJ
0.0106 UJ 0.00958 UJ 0.0105 UJ 0.0121 UJ 0.0106 UJ 0.0111 UJ
0.0106 UJ 0.00958 UJ 0.0105 UJ 0.0121 UJ 0.0106 UJ 0.0111 UJ
0.0106 UJ 0.00958 UJ 0.0105 UJ 0.0121 UJ 0.0106 UJ 0.0111 UJ
0.0106 UJ 0.00958 UJ 0.0105 UJ 0.0121 UJ 0.0106 UJ 0.0111 UJ
0.0106 UJ 0.00958 UJ 0.0105 UJ 0.0121 UJ 0.0106 UJ 0.0111 UJ

19.1 J 8.95 J 8.3 UJ 37.1 J 11.2 J 8.93 UJ
28.8 J 15.4 J 14.1 J 61.9 J 17.3 J 12.7 J

NA NA NA NA NA NA

0.043 U 0.00388 U 0.0415 U 0.0494 U 0.0411 U 0.00436 U
0.043 U 0.00454 J 0.0415 U 0.0494 U 0.0411 U 0.00289 J
0.043 U 0.00388 U 0.0415 U 0.0494 U 0.0411 U 0.00436 U
0.043 U 0.00388 U 0.0415 U 0.0494 U 0.0411 U 0.00436 U
0.043 U 0.00388 U 0.0415 U 0.0494 U 0.0276 J 0.00573 J
0.043 U 0.00388 U 0.0415 U 0.0494 U 0.0411 U 0.00909
0.043 U 0.00388 U 0.0415 U 0.0494 U 0.0411 U 0.0123
0.043 U 0.00388 U 0.0569 J 0.0494 U 0.0411 U 0.00731 J
0.043 U 0.00388 U 0.0415 U 0.0494 U 0.0411 U 0.00531 J
0.043 U 0.00388 U 0.0415 U 0.0494 U 0.0359 J 0.00872 J
0.043 U 0.00388 U 0.0415 U 0.0494 U 0.0411 U 0.00436 U

0.0279 J 0.00999 0.0415 U 0.0424 J 0.0822 J 0.0126
0.043 U 0.00552 J 0.0415 U 0.0494 U 0.0411 U 0.00426 J
0.043 U 0.00388 U 0.0415 U 0.0494 U 0.025 J 0.00616 J
0.043 U 0.02 0.0415 U 0.0494 U 0.0411 U 0.00436 U

0.0254 U 0.0292 0.0415 U 0.026 U 0.0555 U 0.0169 U
0.043 U 0.00681 J 0.031 J 0.0407 J 0.0645 J 0.0119

0.5 0.5 0.5 0.5 0.5 0.5
0 00 0 0 0

NA NA NA NA NA NA
NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SD SD SD SD SD SD
NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

20110630 20110630 20110630 20110630 20110630 20110630
28SD110006 28SD12000628SD070006 28SD080006 28SD090006 28SD100006

28SD07 28SD08 28SD09 28SD10 28SD11 28SD12



TABLE 3-4
SUMMARY OF ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES

NSA CRANE, CRANE, INDIANA
PAGE 1 OF 1

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
METALS (UG/L)
CADMIUM 1.29 1.325 1.36 0.5 U 0.5 U
CHROMIUM 1.2 J 1.225 1.25 J 1 U 1 U
COPPER 1.64 J 1.695 1.75 J 1.55 J 2.98
LEAD 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
ZINC 2.02 J 1.985 1.95 J 3.15 J 5.45
PESTICIDES/PCBS (UG/L)
AROCLOR-1016 0.49 U 0.495 U 0.5 UJ 0.312 U 0.278 U
AROCLOR-1221 0.49 U 0.495 U 0.5 UJ 0.312 U 0.278 U
AROCLOR-1232 0.49 U 0.495 U 0.5 UJ 0.312 U 0.278 U
AROCLOR-1242 0.49 U 0.495 U 0.5 UJ 0.312 U 0.278 U
AROCLOR-1248 0.49 U 0.495 U 0.5 UJ 0.312 U 0.278 U
AROCLOR-1254 0.49 U 0.495 U 0.5 UJ 0.312 U 0.278 U
AROCLOR-1260 0.49 U 0.495 U 0.5 UJ 0.312 U 0.278 U
SEMIVOLATILES (UG/L)
2-METHYLNAPHTHALENE 0.192 U 0.192 U 0.192 U 0.098 U 0.0943 U
ACENAPHTHENE 0.0913 U 0.0666 U 0.0419 U 0.1 U 0.0943 U
ACENAPHTHYLENE 0.192 U 0.192 U 0.192 U 0.098 U 0.0943 U
ANTHRACENE 0.0581 U 0.0478 U 0.0375 U 0.0547 J 0.0559 J
BENZO(A)ANTHRACENE 0.192 U 0.192 U 0.192 U 0.098 U 0.0943 U
BENZO(A)PYRENE 0.192 U 0.192 U 0.192 U 0.098 U 0.0943 U
BENZO(B)FLUORANTHENE 0.192 U 0.192 U 0.192 U 0.098 U 0.0943 U
BENZO(G,H,I)PERYLENE 0.192 U 0.192 U 0.192 U 0.098 U 0.0943 U
BENZO(K)FLUORANTHENE 0.192 U 0.192 U 0.192 U 0.098 U 0.0943 U
CHRYSENE 0.192 U 0.192 U 0.192 U 0.098 U 0.0943 U
DIBENZO(A,H)ANTHRACENE 0.192 U 0.192 U 0.192 U 0.098 U 0.0943 U
FLUORANTHENE 0.143 U 0.11575 U 0.0885 U 0.112 U 0.113 U
FLUORENE 0.124 U 0.0929 U 0.0618 U 0.101 U 0.105 U
INDENO(1,2,3-CD)PYRENE 0.192 U 0.192 U 0.192 U 0.098 U 0.0943 U
NAPHTHALENE 0.0512 U 0.1216 U 0.192 U 0.098 U 0.0943 U
PHENANTHRENE 0.626 U 0.4595 U 0.293 U 0.431 U 0.319 U
PYRENE 0.0935 U 0.07515 U 0.0568 U 0.0639 J 0.0808 J
VOLATILES (UG/L)
1,1,1-TRICHLOROETHANE 1 U 1 U 1 U 0.5 U 0.5 U
1,1,2,2-TETRACHLOROETHANE 1 UJ 1 U 1 UJ 0.5 UJ 0.5 UJ
1,1,2-TRICHLOROETHANE 1 U 1 U 1 U 0.5 U 0.5 U
1,1-DICHLOROETHANE 1 U 1 U 1 U 0.5 U 0.5 U
1,1-DICHLOROETHENE 1 U 1 U 1 U 0.5 U 0.5 U
1,2-DICHLOROETHANE 1 U 1 U 1 U 0.5 U 0.5 U
BENZENE 1 U 1 U 1 U 0.5 U 0.5 U
CHLOROETHANE 2 UJ 2 U 2 UJ 1 UJ 1 UJ
CHLOROMETHANE 1 U 1 U 1 U 0.5 UJ 0.5 UJ
CIS-1,2-DICHLOROETHENE 1 U 1 U 1 U 0.5 U 0.5 U
ETHYLBENZENE 1 U 1 U 1 U 0.5 U 0.5 U
METHYL TERT-BUTYL ETHER 1 U 1 U 1 U 0.5 U 0.5 U
TETRACHLOROETHENE 1 UJ 1 U 1 UJ 0.5 UJ 0.5 UJ
TOLUENE 1 U 1 U 1 U 0.5 U 0.5 U
TOTAL XYLENES 3 U 3 U 3 U 1.5 U 1.5 U
TRANS-1,2-DICHLOROETHENE 1 U 1 U 1 U 0.5 U 0.5 U
TRICHLOROETHENE 1 U 1 U 1 U 0.5 U 0.5 U
VINYL CHLORIDE 1 U 1 U 1 U 0.5 U 0.5 U

28SW01-01-D 28SW02-01 28SW03-01

ORIG AVG DUP NORMAL NORMAL
20110622 20110622

28SW01 28SW02 28SW03
28SW01-01 28SW01-01-AVG

NORMAL NORMAL NORMAL NORMAL NORMAL

20110622 20110630 20110630

-9999 -9999 -9999 -9999 -9999

SW SW

-9999 -9999 -9999 -9999 -9999

NA NA NA NA NA

SW SW SW



TABLE 3-5
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES

NSA CRANE, CRANE, INDIANA
SWMU 28 RFI
PAGE 1 OF 1

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
METALS (UG/L)
CADMIUM 0.5 U 0.5 U
CHROMIUM 1 U 1 U
COPPER 2 U 2 U
LEAD 1.5 U 0.75 U
ZINC 3.98 J 13.2
PESTICIDES/PCBS (UG/L)
AROCLOR-1016 0.278 UJ 0.245 UJ
AROCLOR-1221 0.278 UJ 0.245 UJ
AROCLOR-1232 0.278 UJ 0.245 UJ
AROCLOR-1242 0.278 UJ 0.245 UJ
AROCLOR-1248 0.278 UJ 0.245 UJ
AROCLOR-1254 0.278 UJ 0.245 UJ
AROCLOR-1260 0.278 UJ 0.245 UJ
SEMIVOLATILES (UG/L)
2-METHYLNAPHTHALENE 0.0962 U 0.125 U
ACENAPHTHENE 0.0962 U 0.125 U
ACENAPHTHYLENE 0.0962 U 0.125 U
ANTHRACENE 0.0962 U 0.125 U
BENZO(A)ANTHRACENE 0.0962 U 0.125 U
BENZO(A)PYRENE 0.0962 U 0.125 U
BENZO(B)FLUORANTHENE 0.0962 U 0.125 U
BENZO(G,H,I)PERYLENE 0.0962 U 0.125 U
BENZO(K)FLUORANTHENE 0.0962 U 0.125 U
CHRYSENE 0.0962 U 0.125 U
DIBENZO(A,H)ANTHRACENE 0.0962 U 0.125 U
FLUORANTHENE 0.0962 U 0.125 U
FLUORENE 0.0962 U 0.157 U
INDENO(1,2,3-CD)PYRENE 0.0962 U 0.125 U
NAPHTHALENE 0.0962 U 0.16 U
PHENANTHRENE 0.277 U 0.466 U
PYRENE 0.0962 U 0.125 U
VOLATILES (UG/L)
1,1,1-TRICHLOROETHANE 0.5 U 0.5 U
1,1,2,2-TETRACHLOROETHANE 0.5 UJ 0.5 UJ
1,1,2-TRICHLOROETHANE 0.5 U 0.5 U
1,1-DICHLOROETHANE 0.5 U 0.5 U
1,1-DICHLOROETHENE 0.5 U 0.5 U
1,2-DICHLOROETHANE 0.5 U 0.5 U
BENZENE 0.5 U 0.5 U
CHLOROETHANE 1 UJ 1 UJ
CHLOROMETHANE 0.5 UJ 0.5 UJ
CIS-1,2-DICHLOROETHENE 0.5 U 0.279 J
ETHYLBENZENE 0.5 U 0.5 U
METHYL TERT-BUTYL ETHER 0.5 U 0.969 J
TETRACHLOROETHENE 0.5 UJ 0.5 UJ
TOLUENE 0.5 U 0.5 U
TOTAL XYLENES 1.5 U 1.5 U
TRANS-1,2-DICHLOROETHENE 0.5 U 0.5 U
TRICHLOROETHENE 0.5 U 0.5 U
VINYL CHLORIDE 0.5 U 0.5 U

NA NA
-9999 -9999
-9999 -9999

NORMAL NORMAL
GW GW

NORMAL NORMAL

28GW02 28GW03
28GW02-01 28GW03-01
20110630 20110630



TABLE 5-1

SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
PAGE 1 OF 16

LOCATION
SAMPLE ID

SAMPLE DATE
METALS (MG/KG)
CADMIUM 0.36 7 N 12 0.235 U 0.23 U 0.242 U 0.147 J 0.2 J 0.13 J
CHROMIUM 26 0.29 C(4) 430 42.7 13.8 21.7 18.5 19.4 23.4
COPPER 28 310 N 14000 35.7 9.86 10.8 14.8 16.5 11
LEAD 11 400 400 14.5 11.3 21.6 12 14.1 11.9
ZINC 46 2300 N 100000 40.8 18 39.7 38.7 37 20.3
MISCELLANEOUS PARAMETERS
PH (S.U.) -- -- -- -- -- -- -- -- --
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 29 31 N 630 0.0199 J 0.004 U 0.0029 J 0.0037 U 0.002 J 0.0026 J
ACENAPHTHENE 29 340 N 9500 0.0389 U 0.004 U 0.004 U 0.0028 J 0.0021 J 0.0037 U
ACENAPHTHYLENE 29 340 N(5) 1100 0.0389 U 0.004 U 0.004 U 0.0037 U 0.0038 U 0.0037 U
ANTHRACENE 29 1700 N 47000 0.0389 U 0.004 U 0.004 U 0.0023 J 0.0038 U 0.0037 U
BENZO(A)ANTHRACENE 1.1 0.15 C 5 0.0389 U 0.004 U 0.004 U 0.0037 U 0.0038 U 0.0037 U
BENZO(A)PYRENE 1.1 0.015 C 0.5 0.0389 U 0.004 U 0.004 U 0.0037 U 0.0038 U 0.0037 U
BENZO(B)FLUORANTHENE 1.1 0.15 C 5 0.0389 U 0.004 U 0.004 U 0.0037 U 0.0038 U 0.0037 U
BENZO(G,H,I)PERYLENE 1.1 170 N(6) NA 0.189 0.004 U 0.004 U 0.0037 U 0.0038 U 0.0298
BENZO(K)FLUORANTHENE 1.1 1.5 C 50 0.0389 U 0.004 U 0.004 U 0.0037 U 0.0038 U 0.0037 U
CHRYSENE 1.1 15 C 500 0.0389 U 0.004 U 0.004 U 0.0037 U 0.0038 U 0.0037 U
DIBENZO(A,H)ANTHRACENE 1.1 0.015 C 0.5 0.0389 U 0.004 U 0.004 U 0.0037 U 0.0038 U 0.0037 U
FLUORANTHENE 29 230 N 6300 0.022 J 0.0038 J 0.0067 J 0.0066 J 0.0061 J 0.0029 J
FLUORENE 29 230 N 6300 0.0389 U 0.002 J 0.003 J 0.0037 U 0.0031 J 0.0023 J
INDENO(1,2,3-CD)PYRENE 1.1 0.15 C 5 0.0389 U 0.004 U 0.004 U 0.0037 U 0.0038 U 0.0037 U
NAPHTHALENE 29 3.6 C 3200 0.0395 J 0.004 U 0.004 U 0.0034 J 0.0035 J 0.0068 J
PHENANTHRENE 29 170 N(6) 470 0.0389 U 0.0082 0.0092 0.0113 0.0105 U 0.0065 U
PYRENE 1.1 170 N 4700 0.0288 J 0.0026 J 0.0058 J 0.0061 J 0.0058 J 0.002 J

6/28/2011 6/28/2011 6/28/2011 6/28/2011 6/28/2011

28SO05
28SS05SO0002

28SO06
28SS06SO0002

28SO04
28SS04SO0002

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

28SO02
28SS02SO0002

28SO01
28SS01SO0002

6/28/2011

28SO03
28SS03SO0002

IDEM Soil 
Direct Contact 

Screening 
Level(3)



TABLE 5-1

SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
PAGE 2 OF 16

LOCATION
SAMPLE ID

SAMPLE DATE 6/28/2011 6/28/2011 6/28/2011 6/28/2011 6/28/2011

28SO05
28SS05SO0002

28SO06
28SS06SO0002

28SO04
28SS04SO0002

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

28SO02
28SS02SO0002

28SO01
28SS01SO0002

6/28/2011

28SO03
28SS03SO0002

IDEM Soil 
Direct Contact 

Screening 
Level(3)

VOLATILES (MG/KG)
BENZENE 0.255 1.1 C 8.4 0.0023 U 0.0024 U 0.0023 U 0.002 U 0.0027 U 0.0025 U
CIS-1,2-DICHLOROETHENE 0.7837 16 N 110 0.0023 U 0.0024 U 0.0023 U 0.002 U 0.0027 U 0.0025 U
METHYL TERT-BUTYL ETHER -- 43 C 350 0.0023 U 0.0024 U 0.0023 U 0.002 U 0.0027 U 0.0025 U
TOLUENE 5.45 500 N 8800 0.0023 U 0.0024 U 0.0023 U 0.002 U 0.0027 U 0.0025 U
VINYL CHLORIDE 0.646 0.06 C 1.5 0.0023 U 0.0024 U 0.0023 U 0.002 U 0.0027 U 0.0025 U
PESTICIDES/PCBS (MG/KG)
AROCLOR-1260 0.000332 0.22 C 1.8 0.0101 U 0.0098 U 0.0099 UJ 0.0094 U 0.0097 U 0.0097 U
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) -- -- 3100 12  J 16.1 J 139 J 17.7 56.7 167
ERO (C08-C34) -- -- 3100 21.8  J 26.5 J 189 J 30.1 88.4 234
GASOLINE RANGE ORGANICS -- -- 3100 4.73  U 5.55 J 4.26 J 4.27 UJ 4.85 UJ 4.51 UJ
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- -- -- -- -- 2.8  J
C10-C12 AROMATICS -- -- -- -- -- -- 0.45  J
C12-C16 ALIPHATICS -- -- -- -- -- -- 7.3  
C12-C16 AROMATICS -- -- -- -- -- -- 1.4  J
C16-C21 ALIPHATICS -- -- -- -- -- -- 13  
C16-C21 AROMATICS -- -- -- -- -- -- 5  J
C21-C34 ALIPHATICS -- -- -- -- -- -- 110  
C21-C34 AROMATICS -- -- -- -- -- -- 54  
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- -- -- -- -- 1.2  J
C10-C12 AROMATICS -- -- -- -- -- -- 1  J
C5-C6 ALIPHATICS -- -- -- -- -- -- 0.51  U
C6-C8 ALIPHATICS -- -- -- -- -- -- 0.30  U
C8-C10 ALIPHATICS -- -- -- -- -- -- 0.16  J
C8-C10 AROMATICS -- -- -- -- -- -- 0.48  U
Shading indicates an exceedance of one or more criteria.
Footnotes:

(3)  IDEM Risk Integrated System of Closure (IDEM, May 2009)
(4) Values are for Chromium VI.
(5) Acenaphthene was used as a surrogate value.
(6) Pyrene was used as a surrogate value.
Abbreviations: Qualifiers:
C - Carcinogen J- Estimated value
N - Noncarcinogen
NA - Not analyzed UJ- Estimated value, nondetect

(1)  Lowest of EPA Ecological Soil Screening Levels (Eco SSLs) (USEPA, 2005, 2007, 
2008), followed by USEPA Region 5 Ecological Screening Levels (USEPA, August 
2003) if an Eco SSL was not available. 
(2)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 
compounds are divided by 10 to correspond to a HI of 0.1).

-- --
-- --

-- --
-- --
-- --

-- --

-- --

-- --
-- --
-- --

-- --
-- --
-- --

-- --

U- Nondectect



TABLE 5-1

SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
PAGE 3 OF 16

LOCATION
SAMPLE ID

SAMPLE DATE
METALS (MG/KG)
CADMIUM 0.36 7 N 12
CHROMIUM 26 0.29 C(4) 430
COPPER 28 310 N 14000
LEAD 11 400 400
ZINC 46 2300 N 100000
MISCELLANEOUS PARAMETERS
PH (S.U.) -- -- --
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 29 31 N 630
ACENAPHTHENE 29 340 N 9500
ACENAPHTHYLENE 29 340 N(5) 1100
ANTHRACENE 29 1700 N 47000
BENZO(A)ANTHRACENE 1.1 0.15 C 5
BENZO(A)PYRENE 1.1 0.015 C 0.5
BENZO(B)FLUORANTHENE 1.1 0.15 C 5
BENZO(G,H,I)PERYLENE 1.1 170 N(6) NA
BENZO(K)FLUORANTHENE 1.1 1.5 C 50
CHRYSENE 1.1 15 C 500
DIBENZO(A,H)ANTHRACENE 1.1 0.015 C 0.5
FLUORANTHENE 29 230 N 6300
FLUORENE 29 230 N 6300
INDENO(1,2,3-CD)PYRENE 1.1 0.15 C 5
NAPHTHALENE 29 3.6 C 3200
PHENANTHRENE 29 170 N(6) 470
PYRENE 1.1 170 N 4700

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

0.167 J 0.205 J 0.17 J 0.136 J 0.233 U 0.118 U
17 16.7 17.3 18.7 23.3 J 19.6 J
14 11.6 14.9 7.73 10.5 9.51

13.5 13.1 11.4 13.5 12.6 9.51
39.5 38.5 39.9 15.5 16.7 16

-- -- -- -- -- --

0.0026 J 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U
0.0034 J 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U
0.0069 J 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U
0.0037 U 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U
0.0176 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U
0.0253 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U
0.0318 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U
0.018 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U

0.0141 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U
0.021 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U

0.0037 U 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U
0.0135 0.0039 U 0.0039 U 0.0024 J 0.0023 J 0.0038 U
0.0033 J 0.0039 U 0.0039 U 0.0037 U 0.0023 J 0.0038 U
0.0178 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U
0.0054 J 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U
0.0114 0.0158 0.0176 0.0039 U 0.0078 U 0.0047 U
0.0104 0.0039 U 0.0039 U 0.0037 U 0.0037 U 0.0038 U

6/28/2011 6/23/2011 6/23/20116/28/2011

28SO09
28SS09SO0002

28SO10
28SS10SO0002

28SO11
28SS11SO0002-D

28SO07
28SS07SO0002

28SO08
28SS08SO0002

6/28/2011 6/28/2011

28SO11
28SS11SO0002



TABLE 5-1

SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID

SAMPLE DATE

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

VOLATILES (MG/KG)
BENZENE 0.255 1.1 C 8.4
CIS-1,2-DICHLOROETHENE 0.7837 16 N 110
METHYL TERT-BUTYL ETHER -- 43 C 350
TOLUENE 5.45 500 N 8800
VINYL CHLORIDE 0.646 0.06 C 1.5
PESTICIDES/PCBS (MG/KG)
AROCLOR-1260 0.000332 0.22 C 1.8
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) -- -- 3100
ERO (C08-C34) -- -- 3100
GASOLINE RANGE ORGANICS -- -- 3100
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C12-C16 ALIPHATICS -- -- --
C12-C16 AROMATICS -- -- --
C16-C21 ALIPHATICS -- -- --
C16-C21 AROMATICS -- -- --
C21-C34 ALIPHATICS -- -- --
C21-C34 AROMATICS -- -- --
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C5-C6 ALIPHATICS -- -- --
C6-C8 ALIPHATICS -- -- --
C8-C10 ALIPHATICS -- -- --
C8-C10 AROMATICS -- -- --
Shading indicates an exceedance of one or more criteria.
Footnotes:

(3)  IDEM Risk Integrated System of Closure (IDEM, May 2009)
(4) Values are for Chromium VI.
(5) Acenaphthene was used as a surrogate value.
(6) Pyrene was used as a surrogate value.
Abbreviations: Qualifiers:
C - Carcinogen J- Estimated value
N - Noncarcinogen
NA - Not analyzed UJ- Estimated value, nondetect

(1)  Lowest of EPA Ecological Soil Screening Levels (Eco SSLs) (USEPA, 2005, 2007, 
2008), followed by USEPA Region 5 Ecological Screening Levels (USEPA, August 
2003) if an Eco SSL was not available. 
(2)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 
compounds are divided by 10 to correspond to a HI of 0.1).

U- Nondectect

6/28/2011 6/23/2011 6/23/20116/28/2011

28SO09
28SS09SO0002

28SO10
28SS10SO0002

28SO11
28SS11SO0002-D

28SO07
28SS07SO0002

28SO08
28SS08SO0002

6/28/2011 6/28/2011

28SO11
28SS11SO0002

0.0021 U 0.0028 U 0.0025 U 0.0023 U 0.0022 U 0.0022 U
0.0021 U 0.0028 U 0.0025 U 0.0023 U 0.0022 U 0.0022 U
0.0021 U 0.0028 U 0.0025 U 0.0023 U 0.0022 U 0.0022 U
0.0021 U 0.0028 U 0.0025 U 0.0023 U 0.0022 U 0.0022 U
0.0021 U 0.0028 U 0.0025 U 0.0023 U 0.0022 U 0.0022 U

0.0096 UJ 0.0099 U 0.0098 UJ 0.0093 UJ 0.0091 U 0.0093 U

122 421 368 19.1 J 26.3 21.4
91.5 453 390 32 J 34.4 39.7
7.39 J 7.18 J 6.77 J 4.48 UJ 4.53 U 4.6 U

-- 2.3 U 0.44 U -- -- --
-- 0.28 J 0.19 U -- -- --
-- 4 J 2.5 U -- -- --
-- 2.3 U 2.5 U -- -- --
-- 5.7 4.7 J -- -- --
-- 2.2 J 1.7 J -- -- --
-- 30 19 -- -- --
-- 13 9.2 -- -- --

-- 1.2 J 0.23 J -- -- --
-- 0.83 J 0.32 J -- -- --
-- 0.33 U 0.55 J -- -- --
-- 0.19 U 0.26 J -- -- --
-- 0.29 J 0.51 U -- -- --
-- 0.19 J 0.51 U -- -- --
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SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID

SAMPLE DATE
METALS (MG/KG)
CADMIUM 0.36 7 N 12
CHROMIUM 26 0.29 C(4) 430
COPPER 28 310 N 14000
LEAD 11 400 400
ZINC 46 2300 N 100000
MISCELLANEOUS PARAMETERS
PH (S.U.) -- -- --
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 29 31 N 630
ACENAPHTHENE 29 340 N 9500
ACENAPHTHYLENE 29 340 N(5) 1100
ANTHRACENE 29 1700 N 47000
BENZO(A)ANTHRACENE 1.1 0.15 C 5
BENZO(A)PYRENE 1.1 0.015 C 0.5
BENZO(B)FLUORANTHENE 1.1 0.15 C 5
BENZO(G,H,I)PERYLENE 1.1 170 N(6) NA
BENZO(K)FLUORANTHENE 1.1 1.5 C 50
CHRYSENE 1.1 15 C 500
DIBENZO(A,H)ANTHRACENE 1.1 0.015 C 0.5
FLUORANTHENE 29 230 N 6300
FLUORENE 29 230 N 6300
INDENO(1,2,3-CD)PYRENE 1.1 0.15 C 5
NAPHTHALENE 29 3.6 C 3200
PHENANTHRENE 29 170 N(6) 470
PYRENE 1.1 170 N 4700

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

0.235 U 0.253 U 0.25 U 0.244 U 0.216 J 0.241 J
22.9 J 23 J 17.8 J 20.9 J 10.9 J 19.8 J
11.8 17.9 14.7 12.3 8.2 11.5
14.8 15.2 14.5 11.5 15 13.8

18 49.3 45 28.7 29.6 J 23.9 J

-- -- -- -- -- --

0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0038 U 0.0065 J
0.002 J 0.0021 J 0.002 J 0.0039 U 0.0038 U 0.0028 J

0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0038 U 0.0039 U
0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0038 U 0.0039 U
0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0038 U 0.0039 U
0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0038 U 0.0039 U
0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0038 U 0.0039 U
0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0038 U 0.0039 U
0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0038 U 0.0039 U
0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0038 U 0.0039 U
0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0038 U 0.0039 U
0.0026 J 0.0022 J 0.0021 J 0.0039 U 0.0023 J 0.0028 J
0.0038 U 0.0026 J 0.0039 U 0.0031 J 0.0027 J 0.0039 U
0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0038 U 0.0039 U
0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0038 U 0.0045 J
0.0079 U 0.0073 U 0.0065 U 0.0057 U 0.0067 U 0.0058 U
0.0038 U 0.0041 U 0.0039 U 0.0039 U 0.0025 J 0.0032 J

6/23/2011 6/23/2011 6/27/2011

28SO12
28SS12SO0002

28SO13
28SS13SO0002

28SO14
28SS14SO0002

28SO15
28SS15SO0002

6/23/2011 6/23/2011

28SO16
28SS16SO0002

6/27/2011

28SO17
28SS17SO0002
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SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI
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LOCATION
SAMPLE ID

SAMPLE DATE

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

VOLATILES (MG/KG)
BENZENE 0.255 1.1 C 8.4
CIS-1,2-DICHLOROETHENE 0.7837 16 N 110
METHYL TERT-BUTYL ETHER -- 43 C 350
TOLUENE 5.45 500 N 8800
VINYL CHLORIDE 0.646 0.06 C 1.5
PESTICIDES/PCBS (MG/KG)
AROCLOR-1260 0.000332 0.22 C 1.8
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) -- -- 3100
ERO (C08-C34) -- -- 3100
GASOLINE RANGE ORGANICS -- -- 3100
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C12-C16 ALIPHATICS -- -- --
C12-C16 AROMATICS -- -- --
C16-C21 ALIPHATICS -- -- --
C16-C21 AROMATICS -- -- --
C21-C34 ALIPHATICS -- -- --
C21-C34 AROMATICS -- -- --
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C5-C6 ALIPHATICS -- -- --
C6-C8 ALIPHATICS -- -- --
C8-C10 ALIPHATICS -- -- --
C8-C10 AROMATICS -- -- --
Shading indicates an exceedance of one or more criteria.
Footnotes:

(3)  IDEM Risk Integrated System of Closure (IDEM, May 2009)
(4) Values are for Chromium VI.
(5) Acenaphthene was used as a surrogate value.
(6) Pyrene was used as a surrogate value.
Abbreviations: Qualifiers:
C - Carcinogen J- Estimated value
N - Noncarcinogen
NA - Not analyzed UJ- Estimated value, nondetect

(1)  Lowest of EPA Ecological Soil Screening Levels (Eco SSLs) (USEPA, 2005, 2007, 
2008), followed by USEPA Region 5 Ecological Screening Levels (USEPA, August 
2003) if an Eco SSL was not available. 
(2)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 
compounds are divided by 10 to correspond to a HI of 0.1).

U- Nondectect

6/23/2011 6/23/2011 6/27/2011

28SO12
28SS12SO0002

28SO13
28SS13SO0002

28SO14
28SS14SO0002

28SO15
28SS15SO0002

6/23/2011 6/23/2011

28SO16
28SS16SO0002

6/27/2011

28SO17
28SS17SO0002

0.0025 U 0.0026 U 0.0024 U 0.0022 U 0.002 U 0.0022 U
0.0025 U 0.0026 U 0.0024 U 0.0022 U 0.002 U 0.0022 U
0.0025 U 0.0026 U 0.0024 U 0.0022 U 0.002 U 0.0022 U
0.0025 U 0.0026 U 0.0024 U 0.0022 U 0.002 U 0.0022 U
0.0025 U 0.0026 U 0.0024 U 0.0022 U 0.002 U 0.0022 U

0.0096 U 0.0099 U 0.0099 U 0.0097 UJ 0.0098 U 0.01 U

20.9 35.6 28 23.1 20.3 J 121
33.4 47.5 44.4 30.8 33.5 200
4.32 U 6.02 U 5.02 U 7.25 4.43 U 4.73 U

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
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LOCATION
SAMPLE ID

SAMPLE DATE
METALS (MG/KG)
CADMIUM 0.36 7 N 12
CHROMIUM 26 0.29 C(4) 430
COPPER 28 310 N 14000
LEAD 11 400 400
ZINC 46 2300 N 100000
MISCELLANEOUS PARAMETERS
PH (S.U.) -- -- --
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 29 31 N 630
ACENAPHTHENE 29 340 N 9500
ACENAPHTHYLENE 29 340 N(5) 1100
ANTHRACENE 29 1700 N 47000
BENZO(A)ANTHRACENE 1.1 0.15 C 5
BENZO(A)PYRENE 1.1 0.015 C 0.5
BENZO(B)FLUORANTHENE 1.1 0.15 C 5
BENZO(G,H,I)PERYLENE 1.1 170 N(6) NA
BENZO(K)FLUORANTHENE 1.1 1.5 C 50
CHRYSENE 1.1 15 C 500
DIBENZO(A,H)ANTHRACENE 1.1 0.015 C 0.5
FLUORANTHENE 29 230 N 6300
FLUORENE 29 230 N 6300
INDENO(1,2,3-CD)PYRENE 1.1 0.15 C 5
NAPHTHALENE 29 3.6 C 3200
PHENANTHRENE 29 170 N(6) 470
PYRENE 1.1 170 N 4700

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

0.161 J 0.104 J 0.161 J 0.243 U 0.247 U 0.256 U
16.7 J 22.3 J 19.3 J 21.9 18.8 22.2
10.5 13.8 12.2 13 15.1 17.2
14.3 10.8 10.2 13.2 12.5 15.8
27.6 J 28.8 J 30.7 J 17.1 J 40.4 J 45.7 J

-- -- -- -- -- --

0.0055 J 0.0039 U 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0037 U 0.0026 J 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0037 U 0.0039 U 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0037 U 0.0039 U 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0037 U 0.0039 U 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0037 U 0.0039 U 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0037 U 0.0039 U 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0037 U 0.0039 U 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0037 U 0.0039 U 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0037 U 0.0039 U 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0037 U 0.0039 U 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0037 U 0.0023 J 0.0039 U 0.0038 U 0.0038 U 0.0025 J
0.0037 U 0.0036 J 0.0021 J 0.0021 J 0.0038 U 0.004 U
0.0037 U 0.0039 U 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0037 U 0.0023 J 0.0039 U 0.0038 U 0.0038 U 0.004 U
0.0058 U 0.0083 U 0.0072 U 0.0055 U 0.0038 U 0.0084 U
0.0037 U 0.0023 J 0.0039 U 0.0038 U 0.0038 U 0.004 U

6/27/2011 6/24/2011

28SS19SO0002

6/27/2011 6/27/2011

28SO20
28SS20SO0002

28SO18
28SS18SO0002

28SO19 28SO35
28SS35SO0002

28SO35
28SS35SO0002-D

28SO36
28SS36SO0002

6/24/2011 6/24/2011
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SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID

SAMPLE DATE

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

VOLATILES (MG/KG)
BENZENE 0.255 1.1 C 8.4
CIS-1,2-DICHLOROETHENE 0.7837 16 N 110
METHYL TERT-BUTYL ETHER -- 43 C 350
TOLUENE 5.45 500 N 8800
VINYL CHLORIDE 0.646 0.06 C 1.5
PESTICIDES/PCBS (MG/KG)
AROCLOR-1260 0.000332 0.22 C 1.8
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) -- -- 3100
ERO (C08-C34) -- -- 3100
GASOLINE RANGE ORGANICS -- -- 3100
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C12-C16 ALIPHATICS -- -- --
C12-C16 AROMATICS -- -- --
C16-C21 ALIPHATICS -- -- --
C16-C21 AROMATICS -- -- --
C21-C34 ALIPHATICS -- -- --
C21-C34 AROMATICS -- -- --
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C5-C6 ALIPHATICS -- -- --
C6-C8 ALIPHATICS -- -- --
C8-C10 ALIPHATICS -- -- --
C8-C10 AROMATICS -- -- --
Shading indicates an exceedance of one or more criteria.
Footnotes:

(3)  IDEM Risk Integrated System of Closure (IDEM, May 2009)
(4) Values are for Chromium VI.
(5) Acenaphthene was used as a surrogate value.
(6) Pyrene was used as a surrogate value.
Abbreviations: Qualifiers:
C - Carcinogen J- Estimated value
N - Noncarcinogen
NA - Not analyzed UJ- Estimated value, nondetect

(1)  Lowest of EPA Ecological Soil Screening Levels (Eco SSLs) (USEPA, 2005, 2007, 
2008), followed by USEPA Region 5 Ecological Screening Levels (USEPA, August 
2003) if an Eco SSL was not available. 
(2)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 
compounds are divided by 10 to correspond to a HI of 0.1).

U- Nondectect

6/27/2011 6/24/2011

28SS19SO0002

6/27/2011 6/27/2011

28SO20
28SS20SO0002

28SO18
28SS18SO0002

28SO19 28SO35
28SS35SO0002

28SO35
28SS35SO0002-D

28SO36
28SS36SO0002

6/24/2011 6/24/2011

0.0023 J 0.002 U 0.0023 U 0.0023 U 0.0024 U 0.0024 U
0.0031 J 0.002 U 0.0023 U 0.0023 U 0.0024 U 0.0024 U
0.0022 J 0.002 U 0.0023 U 0.0023 U 0.0024 U 0.0024 U
0.0014 J 0.002 U 0.0023 U 0.0023 U 0.0024 U 0.0024 U
0.0022 J 0.002 U 0.0023 U 0.0023 U 0.0024 U 0.0024 U

0.0096 U 0.01 U 0.0095 U 0.0098 U 0.0098 U 0.0103 U

26.5 32 15.8 14.4 J 22.1 J 124 J
47.8 53 28.5 24.3 J 36.3 J 171 J
4.36 U 22.1 4.4 U 4.11 U 4.68 U 5.71 U

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
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SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI
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LOCATION
SAMPLE ID

SAMPLE DATE
METALS (MG/KG)
CADMIUM 0.36 7 N 12
CHROMIUM 26 0.29 C(4) 430
COPPER 28 310 N 14000
LEAD 11 400 400
ZINC 46 2300 N 100000
MISCELLANEOUS PARAMETERS
PH (S.U.) -- -- --
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 29 31 N 630
ACENAPHTHENE 29 340 N 9500
ACENAPHTHYLENE 29 340 N(5) 1100
ANTHRACENE 29 1700 N 47000
BENZO(A)ANTHRACENE 1.1 0.15 C 5
BENZO(A)PYRENE 1.1 0.015 C 0.5
BENZO(B)FLUORANTHENE 1.1 0.15 C 5
BENZO(G,H,I)PERYLENE 1.1 170 N(6) NA
BENZO(K)FLUORANTHENE 1.1 1.5 C 50
CHRYSENE 1.1 15 C 500
DIBENZO(A,H)ANTHRACENE 1.1 0.015 C 0.5
FLUORANTHENE 29 230 N 6300
FLUORENE 29 230 N 6300
INDENO(1,2,3-CD)PYRENE 1.1 0.15 C 5
NAPHTHALENE 29 3.6 C 3200
PHENANTHRENE 29 170 N(6) 470
PYRENE 1.1 170 N 4700

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

0.155 U 0.148 J 0.324 J 0.19 J 0.189 J 1.36 J
20.4 19.3 20.5 19.1 22 18.6
17.5 16.5 16.8 16 17.9 28.5
11.9 14 38 15.7 14.9 95.1
43.9 J 43.8 36.5 38.3 58.1 106

-- -- -- -- -- --

0.0038 U 0.0025 J 0.028 0.0081 U 0.0081 U 0.0051 J
0.0022 J 0.0025 J 0.008 U 0.0081 U 0.0081 U 0.0031 J
0.0038 U 0.0077 U 0.008 U 0.0081 U 0.0081 U 0.002 J
0.0038 U 0.0077 U 0.008 U 0.0081 U 0.0081 U 0.0078 U
0.0038 U 0.0077 U 0.008 U 0.0081 U 0.0081 U 0.0078 U
0.0038 U 0.0077 U 0.008 U 0.0081 U 0.0081 U 0.0078 U
0.0038 U 0.0077 U 0.008 U 0.0081 U 0.0081 U 0.0078 U
0.0038 U 0.0077 U 0.008 U 0.0081 U 0.0081 U 0.112
0.0038 U 0.0077 U 0.008 U 0.0081 U 0.0081 U 0.0078 U
0.0038 U 0.0077 U 0.005 J 0.0081 U 0.0081 U 0.0078 U
0.0038 U 0.0077 U 0.008 U 0.0081 U 0.0081 U 0.0078 U
0.0025 J 0.0077 U 0.0086 0.0085 0.0081 U 0.0111
0.0038 U 0.0077 U 0.008 U 0.0081 U 0.0081 U 0.0078 U
0.0038 U 0.0077 U 0.008 U 0.0081 U 0.0081 U 0.0078 U
0.0038 U 0.0022 J 0.0333 0.0024 J 0.0081 U 0.0047 J
0.0071 U 0.0094 U 0.0085 U 0.0117 U 0.0076 U 0.0157 U
0.0038 U 0.0077 U 0.0062 J 0.0085 0.0081 U 0.009

6/22/2011 6/22/2011 6/22/2011

28SO4128SO37
28SS37SO0002

6/24/2011

28SS41SO0002
28SO42

28SS42SO0002
28SO43

28SS43SO0002

6/22/2011 6/22/2011

28SO44
28SS44SO0002

28SO45
28SS45SO0002



TABLE 5-1

SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID

SAMPLE DATE

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

VOLATILES (MG/KG)
BENZENE 0.255 1.1 C 8.4
CIS-1,2-DICHLOROETHENE 0.7837 16 N 110
METHYL TERT-BUTYL ETHER -- 43 C 350
TOLUENE 5.45 500 N 8800
VINYL CHLORIDE 0.646 0.06 C 1.5
PESTICIDES/PCBS (MG/KG)
AROCLOR-1260 0.000332 0.22 C 1.8
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) -- -- 3100
ERO (C08-C34) -- -- 3100
GASOLINE RANGE ORGANICS -- -- 3100
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C12-C16 ALIPHATICS -- -- --
C12-C16 AROMATICS -- -- --
C16-C21 ALIPHATICS -- -- --
C16-C21 AROMATICS -- -- --
C21-C34 ALIPHATICS -- -- --
C21-C34 AROMATICS -- -- --
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C5-C6 ALIPHATICS -- -- --
C6-C8 ALIPHATICS -- -- --
C8-C10 ALIPHATICS -- -- --
C8-C10 AROMATICS -- -- --
Shading indicates an exceedance of one or more criteria.
Footnotes:

(3)  IDEM Risk Integrated System of Closure (IDEM, May 2009)
(4) Values are for Chromium VI.
(5) Acenaphthene was used as a surrogate value.
(6) Pyrene was used as a surrogate value.
Abbreviations: Qualifiers:
C - Carcinogen J- Estimated value
N - Noncarcinogen
NA - Not analyzed UJ- Estimated value, nondetect

(1)  Lowest of EPA Ecological Soil Screening Levels (Eco SSLs) (USEPA, 2005, 2007, 
2008), followed by USEPA Region 5 Ecological Screening Levels (USEPA, August 
2003) if an Eco SSL was not available. 
(2)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 
compounds are divided by 10 to correspond to a HI of 0.1).

U- Nondectect

6/22/2011 6/22/2011 6/22/2011

28SO4128SO37
28SS37SO0002

6/24/2011

28SS41SO0002
28SO42

28SS42SO0002
28SO43

28SS43SO0002

6/22/2011 6/22/2011

28SO44
28SS44SO0002

28SO45
28SS45SO0002

0.0022 U -- -- -- -- --
0.0022 U -- -- -- -- --
0.0022 U -- -- -- -- --
0.0022 U -- -- -- -- --
0.0022 U -- -- -- -- --

0.0093 U 0.152 J 0.0496 0.0204 U 0.0203 U 0.0201 U

29.3 J 72.3 24.1 40.1 9.49 163
48.2 J 109 48 57.6 13.5 276
4.57 U 6.72 U 6.61 U 7.22 U 7.36 U 8.28 U

-- -- -- -- -- 0.11 J
-- -- -- -- -- 0.18 U
-- -- -- -- -- 2.4 U
-- -- -- -- -- 2.4 U
-- -- -- -- -- 6.6
-- -- -- -- -- 2.4 UJ
-- -- -- -- -- 90 J
-- -- -- -- -- 24 J

-- -- -- -- -- 0.28 U
-- -- -- -- -- 0.11 J
-- -- -- -- -- 0.29 U
-- -- -- -- -- 0.28 U
-- -- -- -- -- 0.28 U
-- -- -- -- -- 0.16 U



TABLE 5-1

SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID

SAMPLE DATE
METALS (MG/KG)
CADMIUM 0.36 7 N 12
CHROMIUM 26 0.29 C(4) 430
COPPER 28 310 N 14000
LEAD 11 400 400
ZINC 46 2300 N 100000
MISCELLANEOUS PARAMETERS
PH (S.U.) -- -- --
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 29 31 N 630
ACENAPHTHENE 29 340 N 9500
ACENAPHTHYLENE 29 340 N(5) 1100
ANTHRACENE 29 1700 N 47000
BENZO(A)ANTHRACENE 1.1 0.15 C 5
BENZO(A)PYRENE 1.1 0.015 C 0.5
BENZO(B)FLUORANTHENE 1.1 0.15 C 5
BENZO(G,H,I)PERYLENE 1.1 170 N(6) NA
BENZO(K)FLUORANTHENE 1.1 1.5 C 50
CHRYSENE 1.1 15 C 500
DIBENZO(A,H)ANTHRACENE 1.1 0.015 C 0.5
FLUORANTHENE 29 230 N 6300
FLUORENE 29 230 N 6300
INDENO(1,2,3-CD)PYRENE 1.1 0.15 C 5
NAPHTHALENE 29 3.6 C 3200
PHENANTHRENE 29 170 N(6) 470
PYRENE 1.1 170 N 4700

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

1.41 J 0.177 J 0.256 U 0.258 U 0.248 U 0.25 U
19.5 20.5 29.1 23.4 11.5 25.6
32.6 13.4 11.9 12.6 7.78 9.94
137 14.4 J 16.9 J 18.9 J 10.2 J 12.9 J
155 33 40.6 45.1 25.3 27.4

-- -- -- -- -- --

0.0133 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.0024 J 0.0039 U 0.0041 U 0.0023 J 0.004 U 0.0039 U
0.0028 J 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.0047 J 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.0082 U 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.0082 U 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.0082 U 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.0605 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.0082 U 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.0082 U 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.0082 U 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.0105 0.0024 J 0.0041 U 0.0038 J 0.0022 J 0.0039 U
0.0042 J 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.0082 U 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.0135 0.0039 U 0.0041 U 0.0041 U 0.004 U 0.0039 U
0.019 0.0063 U 0.0072 U 0.0136 U 0.0065 U 0.0052 U

0.0124 0.0039 U 0.0041 U 0.0027 J 0.004 U 0.0039 U

6/21/2011 6/21/2011 6/21/20116/21/2011 6/21/20116/22/2011

28SO46
28SS46SO0002

28SO47
28SS47SO0002

28SO48
28SS48SO0002

28SO48
28SS48SO0002-

28SO49
28SS49SO0002

28SO50
28SS50SO0002



TABLE 5-1

SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
PAGE 12 OF 16

LOCATION
SAMPLE ID

SAMPLE DATE

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

VOLATILES (MG/KG)
BENZENE 0.255 1.1 C 8.4
CIS-1,2-DICHLOROETHENE 0.7837 16 N 110
METHYL TERT-BUTYL ETHER -- 43 C 350
TOLUENE 5.45 500 N 8800
VINYL CHLORIDE 0.646 0.06 C 1.5
PESTICIDES/PCBS (MG/KG)
AROCLOR-1260 0.000332 0.22 C 1.8
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) -- -- 3100
ERO (C08-C34) -- -- 3100
GASOLINE RANGE ORGANICS -- -- 3100
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C12-C16 ALIPHATICS -- -- --
C12-C16 AROMATICS -- -- --
C16-C21 ALIPHATICS -- -- --
C16-C21 AROMATICS -- -- --
C21-C34 ALIPHATICS -- -- --
C21-C34 AROMATICS -- -- --
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C5-C6 ALIPHATICS -- -- --
C6-C8 ALIPHATICS -- -- --
C8-C10 ALIPHATICS -- -- --
C8-C10 AROMATICS -- -- --
Shading indicates an exceedance of one or more criteria.
Footnotes:

(3)  IDEM Risk Integrated System of Closure (IDEM, May 2009)
(4) Values are for Chromium VI.
(5) Acenaphthene was used as a surrogate value.
(6) Pyrene was used as a surrogate value.
Abbreviations: Qualifiers:
C - Carcinogen J- Estimated value
N - Noncarcinogen
NA - Not analyzed UJ- Estimated value, nondetect

(1)  Lowest of EPA Ecological Soil Screening Levels (Eco SSLs) (USEPA, 2005, 2007, 
2008), followed by USEPA Region 5 Ecological Screening Levels (USEPA, August 
2003) if an Eco SSL was not available. 
(2)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 
compounds are divided by 10 to correspond to a HI of 0.1).

U- Nondectect

6/21/2011 6/21/2011 6/21/20116/21/2011 6/21/20116/22/2011

28SO46
28SS46SO0002

28SO47
28SS47SO0002

28SO48
28SS48SO0002

28SO48
28SS48SO0002-

28SO49
28SS49SO0002

28SO50
28SS50SO0002

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

0.0229 J 0.0096 UJ 0.0103 UJ 0.0195 U 0.0102 U 0.0101 UJ

73.3 17.4 13.1 14 22 19.5
126 30.7 24.7 23.8 38.4 35.6
6.55 U 4.34 UJ 4.64 UJ 4.95 U 4.27 UJ 4.68 UJ

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
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SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID

SAMPLE DATE
METALS (MG/KG)
CADMIUM 0.36 7 N 12
CHROMIUM 26 0.29 C(4) 430
COPPER 28 310 N 14000
LEAD 11 400 400
ZINC 46 2300 N 100000
MISCELLANEOUS PARAMETERS
PH (S.U.) -- -- --
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 29 31 N 630
ACENAPHTHENE 29 340 N 9500
ACENAPHTHYLENE 29 340 N(5) 1100
ANTHRACENE 29 1700 N 47000
BENZO(A)ANTHRACENE 1.1 0.15 C 5
BENZO(A)PYRENE 1.1 0.015 C 0.5
BENZO(B)FLUORANTHENE 1.1 0.15 C 5
BENZO(G,H,I)PERYLENE 1.1 170 N(6) NA
BENZO(K)FLUORANTHENE 1.1 1.5 C 50
CHRYSENE 1.1 15 C 500
DIBENZO(A,H)ANTHRACENE 1.1 0.015 C 0.5
FLUORANTHENE 29 230 N 6300
FLUORENE 29 230 N 6300
INDENO(1,2,3-CD)PYRENE 1.1 0.15 C 5
NAPHTHALENE 29 3.6 C 3200
PHENANTHRENE 29 170 N(6) 470
PYRENE 1.1 170 N 4700

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

0.242 U 0.155 J 0.43 J 0.333 J -- --
15.9 18.2 17 12.8 -- --
9.65 13.7 13.5 11 -- --

12 J 19.2 J 23.6 J 18.8 J 15.4 J 21.7 J
33.5 47.8 58.4 46.7 -- --

-- -- -- -- 8.34 8.87

0.0038 U 0.004 U 0.0381 U 0.0039 U -- --
0.0038 U 0.004 U 0.0381 U 0.0039 U -- --
0.0038 U 0.004 U 0.0381 U 0.0041 J -- --
0.0038 U 0.004 U 0.0381 U 0.0052 J -- --
0.006 J 0.0047 J 0.0381 U 0.0252 -- --

0.0084 0.004 U 0.0284 J 0.0304 -- --
0.0107 0.0134 0.0381 U 0.0424 -- --
0.0038 U 0.0094 0.0381 U 0.0039 U -- --
0.0043 J 0.0049 J 0.0381 U 0.0161 -- --
0.006 J 0.0079 J 0.0381 U 0.0304 -- --

0.0038 U 0.004 U 0.0381 U 0.0083 -- --
0.0128 0.013 0.0307 J 0.0526 -- --
0.0038 U 0.004 U 0.0381 U 0.0039 J -- --
0.0038 U 0.004 U 0.0381 U 0.0192 -- --
0.0038 U 0.004 U 0.0381 U 0.0039 U -- --
0.0114 U 0.0121 U 0.0381 U 0.0206 -- --
0.0104 0.0111 0.0355 J 0.0491 -- --

6/21/2011 6/21/20116/21/2011 6/21/2011 6/21/20116/21/2011

28SO53 28SO55
28SS55SO000228SS53SO0002

28SO54
28SS54SO0002

28SO56
28SS56SO0002

28SO5228SO51
28SS51SO0002 28SS52SO0002



TABLE 5-1

SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID

SAMPLE DATE

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

VOLATILES (MG/KG)
BENZENE 0.255 1.1 C 8.4
CIS-1,2-DICHLOROETHENE 0.7837 16 N 110
METHYL TERT-BUTYL ETHER -- 43 C 350
TOLUENE 5.45 500 N 8800
VINYL CHLORIDE 0.646 0.06 C 1.5
PESTICIDES/PCBS (MG/KG)
AROCLOR-1260 0.000332 0.22 C 1.8
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) -- -- 3100
ERO (C08-C34) -- -- 3100
GASOLINE RANGE ORGANICS -- -- 3100
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C12-C16 ALIPHATICS -- -- --
C12-C16 AROMATICS -- -- --
C16-C21 ALIPHATICS -- -- --
C16-C21 AROMATICS -- -- --
C21-C34 ALIPHATICS -- -- --
C21-C34 AROMATICS -- -- --
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C5-C6 ALIPHATICS -- -- --
C6-C8 ALIPHATICS -- -- --
C8-C10 ALIPHATICS -- -- --
C8-C10 AROMATICS -- -- --
Shading indicates an exceedance of one or more criteria.
Footnotes:

(3)  IDEM Risk Integrated System of Closure (IDEM, May 2009)
(4) Values are for Chromium VI.
(5) Acenaphthene was used as a surrogate value.
(6) Pyrene was used as a surrogate value.
Abbreviations: Qualifiers:
C - Carcinogen J- Estimated value
N - Noncarcinogen
NA - Not analyzed UJ- Estimated value, nondetect

(1)  Lowest of EPA Ecological Soil Screening Levels (Eco SSLs) (USEPA, 2005, 2007, 
2008), followed by USEPA Region 5 Ecological Screening Levels (USEPA, August 
2003) if an Eco SSL was not available. 
(2)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 
compounds are divided by 10 to correspond to a HI of 0.1).

U- Nondectect

6/21/2011 6/21/20116/21/2011 6/21/2011 6/21/20116/21/2011

28SO53 28SO55
28SS55SO000228SS53SO0002

28SO54
28SS54SO0002

28SO56
28SS56SO0002

28SO5228SO51
28SS51SO0002 28SS52SO0002

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

0.0096 U 0.0097 U 0.00978 U 0.0097 U -- --

20.9 20.5 29.2 20.7 -- --
37.5 34.4 45 35.7 -- --
4.96 UJ 5.37 U 4.55 U 4.44 U -- --

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
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LOCATION
SAMPLE ID

SAMPLE DATE
METALS (MG/KG)
CADMIUM 0.36 7 N 12
CHROMIUM 26 0.29 C(4) 430
COPPER 28 310 N 14000
LEAD 11 400 400
ZINC 46 2300 N 100000
MISCELLANEOUS PARAMETERS
PH (S.U.) -- -- --
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 29 31 N 630
ACENAPHTHENE 29 340 N 9500
ACENAPHTHYLENE 29 340 N(5) 1100
ANTHRACENE 29 1700 N 47000
BENZO(A)ANTHRACENE 1.1 0.15 C 5
BENZO(A)PYRENE 1.1 0.015 C 0.5
BENZO(B)FLUORANTHENE 1.1 0.15 C 5
BENZO(G,H,I)PERYLENE 1.1 170 N(6) NA
BENZO(K)FLUORANTHENE 1.1 1.5 C 50
CHRYSENE 1.1 15 C 500
DIBENZO(A,H)ANTHRACENE 1.1 0.015 C 0.5
FLUORANTHENE 29 230 N 6300
FLUORENE 29 230 N 6300
INDENO(1,2,3-CD)PYRENE 1.1 0.15 C 5
NAPHTHALENE 29 3.6 C 3200
PHENANTHRENE 29 170 N(6) 470
PYRENE 1.1 170 N 4700

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

-- -- 0.606 J 0.329 J 1.15 J 1.3 J
-- -- 15.5 11.8 24.4 19.6
-- -- 13.7 7.97 16.8 104

30 J 26.2 J 33.8 20.3 64.2 270
-- -- 60.8 40.2 79.4 230

7.73 7.91 -- -- -- --

-- -- 0.00931 U 0.0078 U 0.0403 U 0.00221 J
-- -- 0.00316 J 0.0078 U 0.0403 U 0.00869 U
-- -- 0.00931 U 0.0078 U 0.0403 U 0.00869 U
-- -- 0.00394 J 0.0078 U 0.0119 J 0.00869 U
-- -- 0.00931 U 0.0046 J 0.0403 U 0.00621 J
-- -- 0.00931 U 0.0078 U 0.0403 U 0.00869 U
-- -- 0.00931 U 0.0078 U 0.0185 J 0.0153
-- -- 0.00931 U 0.0078 U 0.0403 U 0.00869 U
-- -- 0.00931 U 0.0078 U 0.0403 U 0.00698 J
-- -- 0.00931 U 0.0078 U 0.0403 U 0.00691 J
-- -- 0.00931 U 0.0078 U 0.0403 U 0.00869 U
-- -- 0.00876 J 0.0062 J 0.0215 J 0.0186
-- -- 0.00288 J 0.0078 U 0.0403 U 0.00869 U
-- -- 0.00931 U 0.0078 U 0.0403 U 0.00869 U
-- -- 0.00345 J 0.0078 U 0.0403 U 0.00304 J
-- -- 0.0178 U 0.008 U 0.0213 U 0.0174 U
-- -- 0.00792 J 0.0065 J 0.0235 J 0.013

6/22/2011 6/22/20116/21/2011 6/21/2011 6/22/2011 6/22/2011

28SO57
28SS57SO0002

28SO58
28SS58SO0002

28SO65
28SS65SO0002

28SO63
28SS63SO0002

28SO64
28SS64SO0002

28SO62
28SS62SO0002
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SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL
SWMU 28 RFI
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LOCATION
SAMPLE ID

SAMPLE DATE

Ecological 
Screening 

Level(1)

USEPA 
Residential 
Screening 

Level(2)

IDEM Soil 
Direct Contact 

Screening 
Level(3)

VOLATILES (MG/KG)
BENZENE 0.255 1.1 C 8.4
CIS-1,2-DICHLOROETHENE 0.7837 16 N 110
METHYL TERT-BUTYL ETHER -- 43 C 350
TOLUENE 5.45 500 N 8800
VINYL CHLORIDE 0.646 0.06 C 1.5
PESTICIDES/PCBS (MG/KG)
AROCLOR-1260 0.000332 0.22 C 1.8
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) -- -- 3100
ERO (C08-C34) -- -- 3100
GASOLINE RANGE ORGANICS -- -- 3100
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C12-C16 ALIPHATICS -- -- --
C12-C16 AROMATICS -- -- --
C16-C21 ALIPHATICS -- -- --
C16-C21 AROMATICS -- -- --
C21-C34 ALIPHATICS -- -- --
C21-C34 AROMATICS -- -- --
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS -- -- --
C10-C12 AROMATICS -- -- --
C5-C6 ALIPHATICS -- -- --
C6-C8 ALIPHATICS -- -- --
C8-C10 ALIPHATICS -- -- --
C8-C10 AROMATICS -- -- --
Shading indicates an exceedance of one or more criteria.
Footnotes:

(3)  IDEM Risk Integrated System of Closure (IDEM, May 2009)
(4) Values are for Chromium VI.
(5) Acenaphthene was used as a surrogate value.
(6) Pyrene was used as a surrogate value.
Abbreviations: Qualifiers:
C - Carcinogen J- Estimated value
N - Noncarcinogen
NA - Not analyzed UJ- Estimated value, nondetect

(1)  Lowest of EPA Ecological Soil Screening Levels (Eco SSLs) (USEPA, 2005, 2007, 
2008), followed by USEPA Region 5 Ecological Screening Levels (USEPA, August 
2003) if an Eco SSL was not available. 
(2)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 
compounds are divided by 10 to correspond to a HI of 0.1).

U- Nondectect

6/22/2011 6/22/20116/21/2011 6/21/2011 6/22/2011 6/22/2011

28SO57
28SS57SO0002

28SO58
28SS58SO0002

28SO65
28SS65SO0002

28SO63
28SS63SO0002

28SO64
28SS64SO0002

28SO62
28SS62SO0002

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

-- -- 0.024 UJ -- -- --

-- -- 9.41 U 8.77 54.8 38.9
-- -- 10.8 14.8 69.1 58.2
-- -- 8.81 U 6.9 U 6.54 U 8.03 U

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
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Parameter

Frequency of 

Detection

Location of 

Maximum Detected 

Concentration

Sample of 

Maximum 

Detected 

Concentration

Average of 

Dectected 

Concentrations
(1)

Average of All 

Results
(2)

METALS (MG/KG)

CADMIUM 26/41 0.104 J 1.41 J 28SO46 28SS46SO0002 0.155 - 0.256 0.39 0.29

CHROMIUM 41/41 10.9 J 42.7 28SO01 28SS01SO0002 -- 19.8 19.79

COPPER 41/41 7.73 104 28SO65 28SS65SO0002 -- 16.6 16.58

LEAD 45/45 10.2 J 270 28SO65 28SS65SO0002 -- 27.4 27.44

ZINC 41/41 15.5 230 28SO65 28SS65SO0002 -- 46.2 46.19

MISCELLANEOUS PARAMETERS (S.U.)

PH 4/4 7.73 8.87 28SO56 28SS56SO0002 -- 8.2 8.21

SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 12/41 0.00197 J 0.028 28SO42 28SS42SO0002 0.00368 - 0.0403 0.0078 0.0047

ACENAPHTHENE 13/41 0.00199 J 0.00338 J 28SO07 28SS07SO0002 0.00368 - 0.0403 0.0025 0.0037

ACENAPHTHYLENE 4/41 0.00202 J 0.00693 J 28SO07 28SS07SO0002 0.00368 - 0.0403 0.0039 0.0038

ANTHRACENE 5/41 0.00232 J 0.0119 J 28SO64 28SS64SO0002 0.00368 - 0.0389 0.0056 0.0036

BENZO(A)ANTHRACENE 6/41 0.00461 J 0.0252 28SO54 28SS54SO0002 0.00368 - 0.0403 0.011 0.0049

BENZO(A)PYRENE 4/41 0.00841 0.0304 28SO54 28SS54SO0002 0.00368 - 0.0403 0.023 0.0053

BENZO(B)FLUORANTHENE 6/41 0.0107 0.0424 28SO54 28SS54SO0002 0.00368 - 0.0389 0.022 0.0061

BENZO(G,H,I)PERYLENE 6/41 0.0094 0.189 28SO01 28SS01SO0002 0.00368 - 0.0403 0.07 0.013

BENZO(K)FLUORANTHENE 5/41 0.00431 J 0.0161 28SO54 28SS54SO0002 0.00368 - 0.0403 0.0093 0.0045

CHRYSENE 6/41 0.00499 J 0.0304 28SO54 28SS54SO0002 0.00368 - 0.0403 0.013 0.0052

DIBENZO(A,H)ANTHRACENE 1/41 0.00834 0.00834 28SO54 28SS54SO0002 0.00368 - 0.0403 0.0083 0.0039

FLUORANTHENE 31/41 0.00213 J 0.0526 28SO54 28SS54SO0002 0.00368 - 0.00812 0.0094 0.0077

FLUORENE 15/41 0.00199 J 0.00419 J 28SO46 28SS46SO0002 0.00368 - 0.0403 0.0029 0.0039

INDENO(1,2,3-CD)PYRENE 2/41 0.0178 0.0192 28SO54 28SS54SO0002 0.00368 - 0.0403 0.019 0.0045

NAPHTHALENE 14/41 0.00222 J 0.0395 J 28SO01 28SS01SO0002 0.00368 - 0.0403 0.0091 0.0054

PHENANTHRENE 8/41 0.00822 0.0206 28SO54 28SS54SO0002 0.00368 - 0.0389 0.014 0.0071

PYRENE 22/41 0.00199 J 0.0491 28SO54 28SS54SO0002 0.00368 - 0.00812 0.012 0.0074

VOLATILES (MG/KG)

BENZENE 1/23 0.00225 J 0.00225 J 28SO18 28SS18SO0002 0.00199 - 0.00277 0.0023 0.0012

CIS-1,2-DICHLOROETHENE 1/23 0.00311 J 0.00311 J 28SO18 28SS18SO0002 0.00199 - 0.00277 0.0031 0.0012

METHYL TERT-BUTYL ETHER 1/23 0.00216 J 0.00216 J 28SO18 28SS18SO0002 0.00199 - 0.00277 0.0022 0.0012

TOLUENE 1/23 0.0014 J 0.0014 J 28SO18 28SS18SO0002 0.00199 - 0.00277 0.0014 0.0012

VINYL CHLORIDE 1/23 0.00223 J 0.00223 J 28SO18 28SS18SO0002 0.00199 - 0.00277 0.0022 0.0012

PESTICIDES/PCBS (MG/KG)

AROCLOR-1260 3/38 0.0229 J 0.152 J 28SO41 28SS41SO0002 0.00909 - 0.024 0.075 0.011

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) 40/41 8.77 421 28SO08 28SS08SO0002 9.41 - 9.41 62.6 61.2

ERO (C08-C34) 41/41 10.8 453 28SO08 28SS08SO0002 83.4 83.4

GASOLINE RANGE ORGANICS 7/41 4.26 J 22.1 28SO19 28SS19SO0002 4.11 - 8.81 8.6 3.7

EPH MADEP (MG/KG)

C10-C12 ALIPHATICS 2/4 0.11 J 2.8 J 28SO06 28SS06SO0002 0.44 - 2.3 1.5 1.07

C10-C12 AROMATICS 2/4 0.28 J 0.45 J 28SO06 28SS06SO0002 0.18 - 0.19 0.37 0.23

C12-C16 ALIPHATICS 2/4 4 J 7.3 28SO06 28SS06SO0002 2.4 - 2.5 5.7 3.4

C12-C16 AROMATICS 1/4 1.4 J 1.4 J 28SO06 28SS06SO0002 2.3 - 2.5 1.4 1.3

C16-C21 ALIPHATICS 4/4 4.7 J 13 28SO06 28SS06SO0002 -- 7.5 7.5

C16-C21 AROMATICS 3/4 1.7 J 5 J 28SO06 28SS06SO0002 2.4 2.4 3.0 2.5

Range of Non-

Detected 

Concentrations

Minimum Detected 

Concentration

Maximum Detected 

Concentration
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SWMU 28 RFI
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Parameter

Frequency of 

Detection

Location of 

Maximum Detected 

Concentration

Sample of 

Maximum 

Detected 

Concentration

Average of 

Dectected 

Concentrations
(1)

Average of All 

Results
(2)

Range of Non-

Detected 

Concentrations

Minimum Detected 

Concentration

Maximum Detected 

Concentration

C21-C34 ALIPHATICS 4/4 19 110 28SO06 28SS06SO0002 -- 62.3 62.3

C21-C34 AROMATICS 4/4 9.2 54 28SO06 28SS06SO0002 -- 25.1 25.1

VPH MADEP (MG/KG)

C10-C12 ALIPHATICS 3/4 0.23 J 1.2 J 28SO08 28SS08SO0002 0.28 - 0.28 0.88 0.69

C10-C12 ALIPHATICS 3/4 0.23 J 1.2 J 28SO06 28SS06SO0002 0.28 - 0.28 0.88 0.69

C10-C12 AROMATICS 4/4 0.11 J 1 J 28SO06 28SS06SO0002 -- 0.57 0.57

C5-C6 ALIPHATICS 1/4 0.55 J 0.55 J 28SO09 28SS09SO0002 0.29 - 0.51 0.55 0.28

C6-C8 ALIPHATICS 1/4 0.26 J 0.26 J 28SO09 28SS09SO0002 0.19 - 0.3 0.26 0.16

C8-C10 ALIPHATICS 2/4 0.16 J 0.29 J 28SO08 28SS08SO0002 0.28 - 0.51 0.23 0.21

C8-C10 AROMATICS 1/4 0.19 J 0.19 J 28SO08 28SS08SO0002 0.16 - 0.51 0.19 0.19

Duplicate samples not included in this table.

Footnotes: Qualifiers:

1 - Average of detected concentrations only. J - Estimated value

2 - Average of all analytical results including one-half of the detection limit for non-detects.



 
 
 
 
 
 

TABLE 5-3 
 

TPH FRACTIONATION ANALYSIS  
SWMU 28 RFI 

NSA CRANE, CRANE, INDIANA 

 

 

Note: All concentrations in mg/kg. 

Location - SB06 SB08 SB09 SB45 SB21 SB22 SB70 SB70 SB71 

Sample Date - 6/28/11 6/28/11 6/28/11 6/22/11 6/24/11 6/24/11 11/17/11 11/17/11 11/17/11 

Top Depth (ft) - 0 0 0 0 2 4 4 7 3 

Bottom Depth 
(ft) 

- 2 2 2 2 4 6 6 8 5 

Criteria 
HHRA 
PSL 

- - - - - - - - - 

Analytical DRO 230 167 421 368 163 1630 2150 1560 1110 279 

Analytical ERO 230 234 453 390 276 1960 2780 2240 1560 494 

Analytical GRO 120 - - - - - - - - - 



TABLE 5-4

SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL

SWMU 28 RFI
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
METALS (MG/KG)

CADMIUM 7 N 12 0.212 U 0.241 U 0.248 U 0.191 J 0.144 J 0.227 U
CHROMIUM 0.29 C

(3) 430 11 24.2 14.5 20.8 22.9 22.8 J

COPPER 310 N 14000 8.38 14.7 10.5 18.4 17 12.6
LEAD 400 400 9.69 10.5 13.1 14.1 12.1 10.9
ZINC 2300 N 100000 6.39 19 33.9 55.8 22 21.7 J
MISCELLANEOUS PARAMETERS (S.U.)

PH -- -- -- NA NA NA NA NA NA
SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 31 N 630 0.0035 U 0.0039 U 0.0022 J 0.0041 U 0.0038 U 0.0037 U
ACENAPHTHENE 340 N 9500 0.0035 U 0.0039 U 0.0041 U 0.0041 U 0.0038 U 0.0037 U
ACENAPHTHYLENE 340 N

(4) 1100 0.0035 U 0.0039 U 0.0041 U 0.0041 U 0.0038 U 0.0037 U
ANTHRACENE 1700 N 47000 0.0035 U 0.0039 U 0.0041 U 0.0041 U 0.0038 U 0.0037 U
BENZO(A)ANTHRACENE 0.15 C 5 0.0035 U 0.0039 U 0.0041 U 0.0041 U 0.0038 U 0.0037 U
BENZO(A)PYRENE 0.015 C 0.5 0.0035 U 0.0039 U 0.0041 U 0.0041 U 0.0038 U 0.0037 U
BENZO(B)FLUORANTHENE 0.15 C 5 0.0035 U 0.0039 U 0.0025 J 0.0041 U 0.0038 U 0.0037 U
BENZO(G,H,I)PERYLENE 170 N

(5) NA 0.0035 U 0.0039 U 0.0041 U 0.0041 U 0.0038 U 0.0037 U
BENZO(K)FLUORANTHENE 1.5 C 50 0.0035 U 0.0039 U 0.0041 U 0.0041 U 0.0038 U 0.0037 U
CHRYSENE 15 C 500 0.0035 U 0.0039 U 0.0041 U 0.0041 U 0.0038 U 0.0037 U
DIBENZO(A,H)ANTHRACENE 0.015 C 0.5 0.0035 U 0.0039 U 0.0041 U 0.0041 U 0.0038 U 0.0037 U
FLUORANTHENE 230 N 6300 0.0035 U 0.0039 U 0.0038 J 0.0041 U 0.0038 U 0.0037 U
FLUORENE 230 N 6300 0.0035 U 0.0039 U 0.0027 J 0.0041 U 0.0038 U 0.0037 U
INDENO(1,2,3-CD)PYRENE 0.15 C 5 0.0035 U 0.0039 U 0.0041 U 0.0041 U 0.0038 U 0.0037 U
NAPHTHALENE 3.6 C 3200 0.0035 U 0.0039 U 0.0034 J 0.0041 U 0.0038 U 0.0037 U
PHENANTHRENE 170 N

(5) 470 0.0028 J 0.004 J 0.007 J 0.0057 U 0.0038 U 0.0037 U
PYRENE 170 N 4700 0.0035 U 0.0039 U 0.0025 J 0.0041 U 0.0038 U 0.0037 U
PESTICIDES/PCBS (MG/KG)

AROCLOR-1260 0.22 C 1.8 0.0088 U 0.0094 U 0.0099 U 0.0104 U 0.0098 U 0.0095 U

28SO01 28SO02 28SO03 28SO04 28SO05 28SO11

NORMAL NORMAL NORMAL NORMAL NORMAL ORIG

28SB01SO0204 28SB02SO0204 28SB03SO0204 28SB04SO0204 28SB05SO0204 28SB11SO0204

20110628 20110628 20110628 20110628 20110628 20110623

2 2 2 2 2 2

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

4 4 4 4 4 4
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SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)

28SO01 28SO02 28SO03 28SO04 28SO05 28SO11

NORMAL NORMAL NORMAL NORMAL NORMAL ORIG

28SB01SO0204 28SB02SO0204 28SB03SO0204 28SB04SO0204 28SB05SO0204 28SB11SO0204

20110628 20110628 20110628 20110628 20110628 20110623

2 2 2 2 2 2

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

4 4 4 4 4 4

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) -- 3100 8.56 J 11 J 17.8 J 25.1 25.3 19.1
DRO (C08-C34) -- 3100 NA NA NA NA NA NA
ERO (C08-C34) -- 3100 15.9 J 20.2 J 30.9 J 40.1 40 34.5
GASOLINE RANGE ORGANICS -- 3100 3.75 U 4.51 U 4.33 U 4.84 UJ 5.4 UJ 5.16 U
TPH FRACTIONATION SUM -- -- NA NA NA NA NA NA
EPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- -- NA NA NA NA NA NA
C10-C12 AROMATICS -- -- NA NA NA NA NA NA
C12-C16 ALIPHATICS -- -- NA NA NA NA NA NA
C12-C16 AROMATICS -- -- NA NA NA NA NA NA
C16-C21 ALIPHATICS -- -- NA NA NA NA NA NA
C16-C21 AROMATICS -- -- NA NA NA NA NA NA
C21-C34 ALIPHATICS -- -- NA NA NA NA NA NA
C21-C34 AROMATICS -- -- NA NA NA NA NA NA
VPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- -- NA NA NA NA NA NA
C10-C12 AROMATICS -- -- NA NA NA NA NA NA
C12-C13 AROMATICS -- -- NA NA NA NA NA NA
C6-C8 ALIPHATICS -- -- NA NA NA NA NA NA
C8-C10 ALIPHATICS -- -- NA NA NA NA NA NA
C8-C10 AROMATICS -- -- NA NA NA NA NA NA
TOTAL VPH -- -- NA NA NA NA NA NA
Shading indicates an exceedance of one or more criteria.

Footnotes:

(2)  IDEM Risk Integrated System of Closure (IDEM, May 2009)

(3) Values are for Chromium VI.

(4) Acenaphthene was used as a surrogate value.

(5) Pyrene was used as a surrogate value.

Abbreviations: Qualifiers:

C - Carcinogen J- Estimated value

N - Noncarcinogen

NA - Not analyzed UJ- Estimated value, nondetect

U- Nondectect

(1)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 

compounds are divided by 10 to correspond to a HI of 0.1).
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
METALS (MG/KG)

CADMIUM 7 N 12

CHROMIUM 0.29 C
(3) 430

COPPER 310 N 14000

LEAD 400 400

ZINC 2300 N 100000

MISCELLANEOUS PARAMETERS (S.U.)

PH -- -- --

SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 31 N 630

ACENAPHTHENE 340 N 9500

ACENAPHTHYLENE 340 N
(4) 1100

ANTHRACENE 1700 N 47000

BENZO(A)ANTHRACENE 0.15 C 5

BENZO(A)PYRENE 0.015 C 0.5

BENZO(B)FLUORANTHENE 0.15 C 5

BENZO(G,H,I)PERYLENE 170 N
(5) NA

BENZO(K)FLUORANTHENE 1.5 C 50

CHRYSENE 15 C 500

DIBENZO(A,H)ANTHRACENE 0.015 C 0.5

FLUORANTHENE 230 N 6300

FLUORENE 230 N 6300

INDENO(1,2,3-CD)PYRENE 0.15 C 5

NAPHTHALENE 3.6 C 3200

PHENANTHRENE 170 N
(5) 470

PYRENE 170 N 4700

PESTICIDES/PCBS (MG/KG)

AROCLOR-1260 0.22 C 1.8

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

0.223 U 0.233 U 0.254 U 0.242 U 0.281 U 0.243 U
24.2 J 20.4 J 33.1 J 26.5 J 20.9 15.6

17.4 18.6 13.8 10.1 13.2 8.98
12.4 10.9 10.4 12.8 25.9 14.6
22.9 48.3 17.9 20.6 41.5 J 33.2 J

NA NA NA NA NA NA

0.0037 U 0.0038 U 0.0042 U 0.004 U 0.843 0.232
0.0037 U 0.0038 U 0.003 J 0.0026 J 0.143 0.0113
0.0037 U 0.0038 U 0.0042 U 0.004 U 0.0046 U 0.0041 U
0.0037 U 0.0038 U 0.0042 U 0.004 U 0.0046 U 0.0041 U
0.0037 U 0.0038 U 0.0042 U 0.004 U 0.0046 U 0.0041 U
0.0037 U 0.0038 U 0.0042 U 0.004 U 0.0046 U 0.0041 U
0.0037 U 0.0038 U 0.0042 U 0.004 U 0.0046 U 0.0041 U
0.0037 U 0.0038 U 0.0042 U 0.004 U 0.0046 U 0.0041 U
0.0037 U 0.0038 U 0.0042 U 0.004 U 0.0046 U 0.0041 U
0.0037 U 0.0038 U 0.0042 U 0.004 U 0.0046 U 0.0041 U
0.0037 U 0.0038 U 0.0042 U 0.004 U 0.0046 U 0.0041 U
0.0022 J 0.0038 U 0.0042 U 0.004 U 0.0046 U 0.0166
0.0037 U 0.0038 U 0.0029 J 0.0022 J 0.0579 0.0199
0.0037 U 0.0038 U 0.0042 U 0.004 U 0.0046 U 0.0041 U
0.0037 U 0.0038 U 0.0042 U 0.004 U 0.848 0.162
0.0043 U 0.0038 U 0.0098 U 0.0077 U 0.05 0.0142 U
0.0037 U 0.0038 U 0.0042 U 0.004 U 0.0168 0.0245

0.0093 U 0.0095 U 0.0106 U 0.0099 U 0.138 J 0.729 J

28SO12

NORMAL

28SO13 28SO14 28SO15 28SO21 28SO22

28SB12SO0204 28SB13SO0204 28SB14SO0204 28SB15SO0204 28SB21SO0204 28SB22SO0406

20110623 20110623 20110623 20110623 20110624 20110624

NORMAL NORMAL NORMAL NORMAL NORMAL

2 2 42 2 2

4 4 64 44
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) -- 3100

DRO (C08-C34) -- 3100

ERO (C08-C34) -- 3100

GASOLINE RANGE ORGANICS -- 3100

TPH FRACTIONATION SUM -- --

EPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C16 ALIPHATICS -- --

C12-C16 AROMATICS -- --

C16-C21 ALIPHATICS -- --

C16-C21 AROMATICS -- --

C21-C34 ALIPHATICS -- --

C21-C34 AROMATICS -- --

VPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C13 AROMATICS -- --

C6-C8 ALIPHATICS -- --

C8-C10 ALIPHATICS -- --

C8-C10 AROMATICS -- --

TOTAL VPH -- --

Shading indicates an exceedance of one or more criteria.

Footnotes:

(2)  IDEM Risk Integrated System of Closure (IDEM, May 2009)

(3) Values are for Chromium VI.

(4) Acenaphthene was used as a surrogate value.

(5) Pyrene was used as a surrogate value.

Abbreviations: Qualifiers:

C - Carcinogen J- Estimated value

N - Noncarcinogen

NA - Not analyzed UJ- Estimated value, nondetect

U- Nondectect

(1)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 

compounds are divided by 10 to correspond to a HI of 0.1).

28SO12

NORMAL

28SO13 28SO14 28SO15 28SO21 28SO22

28SB12SO0204 28SB13SO0204 28SB14SO0204 28SB15SO0204 28SB21SO0204 28SB22SO0406

20110623 20110623 20110623 20110623 20110624 20110624

NORMAL NORMAL NORMAL NORMAL NORMAL

2 2 42 2 2

4 4 64 44

18.6 21.7 20.7 30.9 1630 2150
NA NA NA NA NA NA

29.5 34.4 28.2 40.3 1960 2780
3.39 U 4.39 U 5.06 U 5.77 U 28.1 16.4

NA NA NA NA 4108.3 259.21

NA NA NA NA 300 3.2 J
NA NA NA NA 35 0.8 J
NA NA NA NA 250 5 J
NA NA NA NA 72 1.7 J
NA NA NA NA 350 13
NA NA NA NA 100 6.2
NA NA NA NA 2900 200
NA NA NA NA 430 32

NA NA NA NA 2.9 0.51 J
NA NA NA NA 3.4 0.93 J
NA NA NA NA 3.9 1.2 U
NA NA NA NA 2 0.25 U
NA NA NA NA 2.5 0.42 J
NA NA NA NA 2.4 0.34 J
NA NA NA NA 18 4 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
METALS (MG/KG)

CADMIUM 7 N 12

CHROMIUM 0.29 C
(3) 430

COPPER 310 N 14000

LEAD 400 400

ZINC 2300 N 100000

MISCELLANEOUS PARAMETERS (S.U.)

PH -- -- --

SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 31 N 630

ACENAPHTHENE 340 N 9500

ACENAPHTHYLENE 340 N
(4) 1100

ANTHRACENE 1700 N 47000

BENZO(A)ANTHRACENE 0.15 C 5

BENZO(A)PYRENE 0.015 C 0.5

BENZO(B)FLUORANTHENE 0.15 C 5

BENZO(G,H,I)PERYLENE 170 N
(5) NA

BENZO(K)FLUORANTHENE 1.5 C 50

CHRYSENE 15 C 500

DIBENZO(A,H)ANTHRACENE 0.015 C 0.5

FLUORANTHENE 230 N 6300

FLUORENE 230 N 6300

INDENO(1,2,3-CD)PYRENE 0.15 C 5

NAPHTHALENE 3.6 C 3200

PHENANTHRENE 170 N
(5) 470

PYRENE 170 N 4700

PESTICIDES/PCBS (MG/KG)

AROCLOR-1260 0.22 C 1.8

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

0.25 U 0.236 U 0.227 U 0.239 U 0.232 J 0.181 J
18.6 15.6 21.8 22.8 21.2 J 23 J

11.4 7.45 11.2 13.4 18.2 14.4
12 8.51 8.03 12.9 12.1 15.1

46.2 J 13.8 16.5 21.7 37 J 27.6 J

NA NA NA NA NA NA

0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0021 J 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.0021 J
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U
0.0049 U 0.003 J 0.003 J 0.0037 J 0.005 U 0.0047 U
0.0041 U 0.0038 U 0.0038 U 0.0037 U 0.0041 U 0.004 U

0.0104 U 0.0095 U 0.0095 U 0.0094 U 0.0101 U 0.0097 U

28SO23 28SO24 28SO25 28SO26 28SO27 28SO28

28SB23SO0204 28SB24SO0204 28SB25SO0204 28SB26SO0204 28SB27SO0204 28SB28SO0204

20110624 20110628 20110628 20110628 20110627 20110627

NORMAL NORMAL NORMAL NORMAL ORIG NORMAL

2 2 2 2 2 2

4 4 4 4 4 4
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SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) -- 3100

DRO (C08-C34) -- 3100

ERO (C08-C34) -- 3100

GASOLINE RANGE ORGANICS -- 3100

TPH FRACTIONATION SUM -- --

EPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C16 ALIPHATICS -- --

C12-C16 AROMATICS -- --

C16-C21 ALIPHATICS -- --

C16-C21 AROMATICS -- --

C21-C34 ALIPHATICS -- --

C21-C34 AROMATICS -- --

VPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C13 AROMATICS -- --

C6-C8 ALIPHATICS -- --

C8-C10 ALIPHATICS -- --

C8-C10 AROMATICS -- --

TOTAL VPH -- --

Shading indicates an exceedance of one or more criteria.

Footnotes:

(2)  IDEM Risk Integrated System of Closure (IDEM, May 2009)

(3) Values are for Chromium VI.

(4) Acenaphthene was used as a surrogate value.

(5) Pyrene was used as a surrogate value.

Abbreviations: Qualifiers:

C - Carcinogen J- Estimated value

N - Noncarcinogen

NA - Not analyzed UJ- Estimated value, nondetect

U- Nondectect

(1)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 

compounds are divided by 10 to correspond to a HI of 0.1).

28SO23 28SO24 28SO25 28SO26 28SO27 28SO28

28SB23SO0204 28SB24SO0204 28SB25SO0204 28SB26SO0204 28SB27SO0204 28SB28SO0204

20110624 20110628 20110628 20110628 20110627 20110627

NORMAL NORMAL NORMAL NORMAL ORIG NORMAL

2 2 2 2 2 2

4 4 4 4 4 4

32.7 15.1 J 9.25 J 14.1 J 22.6 J 22.1 J
NA NA NA NA NA NA

44.6 28.5 J 16.1 J 21.9 J 37 J 37.2 J
4.67 U 5.62 U 4.85 U 5.43 U 4.69 U 4.44 U

NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
METALS (MG/KG)

CADMIUM 7 N 12

CHROMIUM 0.29 C
(3) 430

COPPER 310 N 14000

LEAD 400 400

ZINC 2300 N 100000

MISCELLANEOUS PARAMETERS (S.U.)

PH -- -- --

SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 31 N 630

ACENAPHTHENE 340 N 9500

ACENAPHTHYLENE 340 N
(4) 1100

ANTHRACENE 1700 N 47000

BENZO(A)ANTHRACENE 0.15 C 5

BENZO(A)PYRENE 0.015 C 0.5

BENZO(B)FLUORANTHENE 0.15 C 5

BENZO(G,H,I)PERYLENE 170 N
(5) NA

BENZO(K)FLUORANTHENE 1.5 C 50

CHRYSENE 15 C 500

DIBENZO(A,H)ANTHRACENE 0.015 C 0.5

FLUORANTHENE 230 N 6300

FLUORENE 230 N 6300

INDENO(1,2,3-CD)PYRENE 0.15 C 5

NAPHTHALENE 3.6 C 3200

PHENANTHRENE 170 N
(5) 470

PYRENE 170 N 4700

PESTICIDES/PCBS (MG/KG)

AROCLOR-1260 0.22 C 1.8

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

0.238 J 0.241 J 0.229 UJ 0.24 UJ 0.243 UJ 0.248 UJ
22.5 J 13.2 30 18 21.1 24.7

15.1 15.8 11.3 9.49 14.7 9.17
13.3 34.1 23 8.9 11.3 10.9
38.7 J 56 39 21.8 44.3 20.1

NA NA NA NA NA NA

0.0042 U 0.0075 U 0.0021 J 0.0025 J 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.0076 U 0.0077 U 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.0076 U 0.0141 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.0076 U 0.0066 J 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.0076 U 0.0735 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.0076 U 0.093 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.0076 U 0.124 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.0076 U 0.0571 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.0076 U 0.0513 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.0076 U 0.0922 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.0076 U 0.018 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.0037 J 0.0802 0.0044 J 0.0078 U
0.0021 J 0.0075 U 0.0076 U 0.0023 J 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.0076 U 0.0467 0.0082 U 0.0078 U
0.0042 U 0.0075 U 0.003 J 0.0062 J 0.0082 U 0.0078 U
0.0049 U 0.0034 U 0.0081 U 0.0087 U 0.0042 U 0.0042 U
0.0042 U 0.0075 U 0.0034 J 0.12 0.0029 J 0.0078 U

0.0107 U 0.0677 0.0187 U 0.0197 U 0.0205 U 0.0206 U

28SO29 28SO30 28SO31 28SO32 28SO33 28SO34

28SB29SO0204 28SB30SO0204 28SB31SO0204 28SB32SO0204 28SB33SO0204 28SB34SO0204

20110627 20110622 20110622 20110622 20110622 20110622

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

2 2 2 2

44 4 4 4 4

2 2
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SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) -- 3100

DRO (C08-C34) -- 3100

ERO (C08-C34) -- 3100

GASOLINE RANGE ORGANICS -- 3100

TPH FRACTIONATION SUM -- --

EPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C16 ALIPHATICS -- --

C12-C16 AROMATICS -- --

C16-C21 ALIPHATICS -- --

C16-C21 AROMATICS -- --

C21-C34 ALIPHATICS -- --

C21-C34 AROMATICS -- --

VPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C13 AROMATICS -- --

C6-C8 ALIPHATICS -- --

C8-C10 ALIPHATICS -- --

C8-C10 AROMATICS -- --

TOTAL VPH -- --

Shading indicates an exceedance of one or more criteria.

Footnotes:

(2)  IDEM Risk Integrated System of Closure (IDEM, May 2009)

(3) Values are for Chromium VI.

(4) Acenaphthene was used as a surrogate value.

(5) Pyrene was used as a surrogate value.

Abbreviations: Qualifiers:

C - Carcinogen J- Estimated value

N - Noncarcinogen

NA - Not analyzed UJ- Estimated value, nondetect

U- Nondectect

(1)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 

compounds are divided by 10 to correspond to a HI of 0.1).

28SO29 28SO30 28SO31 28SO32 28SO33 28SO34

28SB29SO0204 28SB30SO0204 28SB31SO0204 28SB32SO0204 28SB33SO0204 28SB34SO0204

20110627 20110622 20110622 20110622 20110622 20110622

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

2 2 2 2

44 4 4 4 4

2 2

24.2 J 9.55 26.8 8.14 28 15.8
NA NA NA NA NA NA

40.3 J 18.1 45.7 16.2 39.5 29.9
4.74 J 5.98 U 6.95 U 6.15 U 6.33 U 6.29 U

NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
METALS (MG/KG)

CADMIUM 7 N 12

CHROMIUM 0.29 C
(3) 430

COPPER 310 N 14000

LEAD 400 400

ZINC 2300 N 100000

MISCELLANEOUS PARAMETERS (S.U.)

PH -- -- --

SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 31 N 630

ACENAPHTHENE 340 N 9500

ACENAPHTHYLENE 340 N
(4) 1100

ANTHRACENE 1700 N 47000

BENZO(A)ANTHRACENE 0.15 C 5

BENZO(A)PYRENE 0.015 C 0.5

BENZO(B)FLUORANTHENE 0.15 C 5

BENZO(G,H,I)PERYLENE 170 N
(5) NA

BENZO(K)FLUORANTHENE 1.5 C 50

CHRYSENE 15 C 500

DIBENZO(A,H)ANTHRACENE 0.015 C 0.5

FLUORANTHENE 230 N 6300

FLUORENE 230 N 6300

INDENO(1,2,3-CD)PYRENE 0.15 C 5

NAPHTHALENE 3.6 C 3200

PHENANTHRENE 170 N
(5) 470

PYRENE 170 N 4700

PESTICIDES/PCBS (MG/KG)

AROCLOR-1260 0.22 C 1.8

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

0.236 U 0.284 U 0.273 U 0.227 U 0.234 U 0.222 U
31.4 33.7 25.4 22 22.2 17.9

12.6 12.4 16.5 11.2 11.1 9.89
11.2 18.6 15 9.51 12 10.9
13.1 J 17.9 J 44.3 J 16.7 J 16.5 J 20.3 J

NA NA NA NA NA NA

0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0038 U 0.0037 U
0.0037 U 0.0027 J 0.0039 U 0.0038 U 0.0038 U 0.0021 J
0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0038 U 0.0037 U
0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0021 J 0.0037 U
0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0038 U 0.0037 U
0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0038 U 0.0037 U
0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0038 U 0.0037 U
0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0038 U 0.0037 U
0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0038 U 0.0037 U
0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0038 U 0.0037 U
0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0038 U 0.0037 U
0.0022 J 0.0114 0.002 J 0.002 J 0.0025 J 0.0024 J
0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0038 U 0.0037 U
0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0038 U 0.0037 U
0.0037 U 0.0048 U 0.0039 U 0.0038 U 0.0021 J 0.0037 U
0.0069 U 0.0048 U 0.0055 U 0.0057 U 0.0078 U 0.0077 U
0.0037 U 0.0164 0.002 J 0.0038 U 0.0038 U 0.0037 U

0.0095 U 0.0116 U 0.0099 U 0.0094 U 0.0099 U 0.0097 U

28SO38 28SO39 28SO4028SO35 28SO36 28SO37

28SB35SO0204 28SB36SO0406 28SB37SO0204 28SB38SO0204 28SB39SO0204 28SB40SO0204

20110624 20110624 20110624 20110624 20110624 20110624

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 0 0 2 2 2

2 2 2 4 4 4
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SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) -- 3100

DRO (C08-C34) -- 3100

ERO (C08-C34) -- 3100

GASOLINE RANGE ORGANICS -- 3100

TPH FRACTIONATION SUM -- --

EPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C16 ALIPHATICS -- --

C12-C16 AROMATICS -- --

C16-C21 ALIPHATICS -- --

C16-C21 AROMATICS -- --

C21-C34 ALIPHATICS -- --

C21-C34 AROMATICS -- --

VPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C13 AROMATICS -- --

C6-C8 ALIPHATICS -- --

C8-C10 ALIPHATICS -- --

C8-C10 AROMATICS -- --

TOTAL VPH -- --

Shading indicates an exceedance of one or more criteria.

Footnotes:

(2)  IDEM Risk Integrated System of Closure (IDEM, May 2009)

(3) Values are for Chromium VI.

(4) Acenaphthene was used as a surrogate value.

(5) Pyrene was used as a surrogate value.

Abbreviations: Qualifiers:

C - Carcinogen J- Estimated value

N - Noncarcinogen

NA - Not analyzed UJ- Estimated value, nondetect

U- Nondectect

(1)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 

compounds are divided by 10 to correspond to a HI of 0.1).

28SO38 28SO39 28SO4028SO35 28SO36 28SO37

28SB35SO0204 28SB36SO0406 28SB37SO0204 28SB38SO0204 28SB39SO0204 28SB40SO0204

20110624 20110624 20110624 20110624 20110624 20110624

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

0 0 0 2 2 2

2 2 2 4 4 4

20.2 120 25.2 28.7 J 25.1 15.3 J
NA NA NA NA NA NA

36.6 120 46.3 51.5 J 42.7 27.5 J
4.67 U 5.16 U 4.43 U 4.74 U 4.4 U 5.62 U

NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
METALS (MG/KG)

CADMIUM 7 N 12

CHROMIUM 0.29 C
(3) 430

COPPER 310 N 14000

LEAD 400 400

ZINC 2300 N 100000

MISCELLANEOUS PARAMETERS (S.U.)

PH -- -- --

SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 31 N 630

ACENAPHTHENE 340 N 9500

ACENAPHTHYLENE 340 N
(4) 1100

ANTHRACENE 1700 N 47000

BENZO(A)ANTHRACENE 0.15 C 5

BENZO(A)PYRENE 0.015 C 0.5

BENZO(B)FLUORANTHENE 0.15 C 5

BENZO(G,H,I)PERYLENE 170 N
(5) NA

BENZO(K)FLUORANTHENE 1.5 C 50

CHRYSENE 15 C 500

DIBENZO(A,H)ANTHRACENE 0.015 C 0.5

FLUORANTHENE 230 N 6300

FLUORENE 230 N 6300

INDENO(1,2,3-CD)PYRENE 0.15 C 5

NAPHTHALENE 3.6 C 3200

PHENANTHRENE 170 N
(5) 470

PYRENE 170 N 4700

PESTICIDES/PCBS (MG/KG)

AROCLOR-1260 0.22 C 1.8

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

14.9 16.3 12.6 NA NA
NA NA NA NA NA

8.07 8.02 7.32 NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA

28SO59 28SO60 28SO61 28SO66

28SB59SO0204 28SB60SO0204 28SB61SO0204 28SB660406 28SB660607

20110624 20110624 20110624 20111117 20111117

ORIG NORMAL NORMAL NORMAL NORMAL

2

44 4 6 7

2 2 4 6
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SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) -- 3100

DRO (C08-C34) -- 3100

ERO (C08-C34) -- 3100

GASOLINE RANGE ORGANICS -- 3100

TPH FRACTIONATION SUM -- --

EPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C16 ALIPHATICS -- --

C12-C16 AROMATICS -- --

C16-C21 ALIPHATICS -- --

C16-C21 AROMATICS -- --

C21-C34 ALIPHATICS -- --

C21-C34 AROMATICS -- --

VPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C13 AROMATICS -- --

C6-C8 ALIPHATICS -- --

C8-C10 ALIPHATICS -- --

C8-C10 AROMATICS -- --

TOTAL VPH -- --

Shading indicates an exceedance of one or more criteria.

Footnotes:

(2)  IDEM Risk Integrated System of Closure (IDEM, May 2009)

(3) Values are for Chromium VI.

(4) Acenaphthene was used as a surrogate value.

(5) Pyrene was used as a surrogate value.

Abbreviations: Qualifiers:

C - Carcinogen J- Estimated value

N - Noncarcinogen

NA - Not analyzed UJ- Estimated value, nondetect

U- Nondectect

(1)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 

compounds are divided by 10 to correspond to a HI of 0.1).

28SO59 28SO60 28SO61 28SO66

28SB59SO0204 28SB60SO0204 28SB61SO0204 28SB660406 28SB660607

20110624 20110624 20110624 20111117 20111117

ORIG NORMAL NORMAL NORMAL NORMAL

2

44 4 6 7

2 2 4 6

NA NA NA 8.34 U 7.68 U
NA NA NA 10.8 7.86
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
METALS (MG/KG)

CADMIUM 7 N 12

CHROMIUM 0.29 C
(3) 430

COPPER 310 N 14000

LEAD 400 400

ZINC 2300 N 100000

MISCELLANEOUS PARAMETERS (S.U.)

PH -- -- --

SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 31 N 630

ACENAPHTHENE 340 N 9500

ACENAPHTHYLENE 340 N
(4) 1100

ANTHRACENE 1700 N 47000

BENZO(A)ANTHRACENE 0.15 C 5

BENZO(A)PYRENE 0.015 C 0.5

BENZO(B)FLUORANTHENE 0.15 C 5

BENZO(G,H,I)PERYLENE 170 N
(5) NA

BENZO(K)FLUORANTHENE 1.5 C 50

CHRYSENE 15 C 500

DIBENZO(A,H)ANTHRACENE 0.015 C 0.5

FLUORANTHENE 230 N 6300

FLUORENE 230 N 6300

INDENO(1,2,3-CD)PYRENE 0.15 C 5

NAPHTHALENE 3.6 C 3200

PHENANTHRENE 170 N
(5) 470

PYRENE 170 N 4700

PESTICIDES/PCBS (MG/KG)

AROCLOR-1260 0.22 C 1.8

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA

28SO67 28SO69

28SB670708 28SB680305 28SB680506 28SB690103 28SB690304

20111117 20111117 20111117 20111117 20111117

NORMAL ORIG NORMAL NORMAL NORMAL

31

5 6 48 3

28SO68

7 3 5



TABLE 5-4

SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

PAGE 14 OF 16

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) -- 3100

DRO (C08-C34) -- 3100

ERO (C08-C34) -- 3100

GASOLINE RANGE ORGANICS -- 3100

TPH FRACTIONATION SUM -- --

EPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C16 ALIPHATICS -- --

C12-C16 AROMATICS -- --

C16-C21 ALIPHATICS -- --

C16-C21 AROMATICS -- --

C21-C34 ALIPHATICS -- --

C21-C34 AROMATICS -- --

VPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C13 AROMATICS -- --

C6-C8 ALIPHATICS -- --

C8-C10 ALIPHATICS -- --

C8-C10 AROMATICS -- --

TOTAL VPH -- --

Shading indicates an exceedance of one or more criteria.

Footnotes:

(2)  IDEM Risk Integrated System of Closure (IDEM, May 2009)

(3) Values are for Chromium VI.

(4) Acenaphthene was used as a surrogate value.

(5) Pyrene was used as a surrogate value.

Abbreviations: Qualifiers:

C - Carcinogen J- Estimated value

N - Noncarcinogen

NA - Not analyzed UJ- Estimated value, nondetect

U- Nondectect

(1)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 

compounds are divided by 10 to correspond to a HI of 0.1).

28SO67 28SO69

28SB670708 28SB680305 28SB680506 28SB690103 28SB690304

20111117 20111117 20111117 20111117 20111117

NORMAL ORIG NORMAL NORMAL NORMAL

31

5 6 48 3

28SO68

7 3 5

8.68 U 8.22 U 8.23 U 8.03 U 8.21 U
8.68 U 10 8.37 10.8 10.1

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA



TABLE 5-4

SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

PAGE 15 OF 16

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)
METALS (MG/KG)

CADMIUM 7 N 12

CHROMIUM 0.29 C
(3) 430

COPPER 310 N 14000

LEAD 400 400

ZINC 2300 N 100000

MISCELLANEOUS PARAMETERS (S.U.)

PH -- -- --

SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 31 N 630

ACENAPHTHENE 340 N 9500

ACENAPHTHYLENE 340 N
(4) 1100

ANTHRACENE 1700 N 47000

BENZO(A)ANTHRACENE 0.15 C 5

BENZO(A)PYRENE 0.015 C 0.5

BENZO(B)FLUORANTHENE 0.15 C 5

BENZO(G,H,I)PERYLENE 170 N
(5) NA

BENZO(K)FLUORANTHENE 1.5 C 50

CHRYSENE 15 C 500

DIBENZO(A,H)ANTHRACENE 0.015 C 0.5

FLUORANTHENE 230 N 6300

FLUORENE 230 N 6300

INDENO(1,2,3-CD)PYRENE 0.15 C 5

NAPHTHALENE 3.6 C 3200

PHENANTHRENE 170 N
(5) 470

PYRENE 170 N 4700

PESTICIDES/PCBS (MG/KG)

AROCLOR-1260 0.22 C 1.8

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA

28SO70 28SO71

28SB700406 28SB700708 28SB710305 28SB710506

20111117 20111117 20111117 20111117

NORMAL NORMAL NORMAL NORMAL

4 7 3 5

66 8 5
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SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

PAGE 16 OF 16

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
TOP DEPTH (FT)
BOTTOM DEPTH (FT)

USEPA 

Residential 

Screening 

Level
(1)

IDEM Soil 

Direct Contact 

Screening 

Level
(2)

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) -- 3100

DRO (C08-C34) -- 3100

ERO (C08-C34) -- 3100

GASOLINE RANGE ORGANICS -- 3100

TPH FRACTIONATION SUM -- --

EPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C16 ALIPHATICS -- --

C12-C16 AROMATICS -- --

C16-C21 ALIPHATICS -- --

C16-C21 AROMATICS -- --

C21-C34 ALIPHATICS -- --

C21-C34 AROMATICS -- --

VPH MADEP (MG/KG)

C10-C12 ALIPHATICS -- --

C10-C12 AROMATICS -- --

C12-C13 AROMATICS -- --

C6-C8 ALIPHATICS -- --

C8-C10 ALIPHATICS -- --

C8-C10 AROMATICS -- --

TOTAL VPH -- --

Shading indicates an exceedance of one or more criteria.

Footnotes:

(2)  IDEM Risk Integrated System of Closure (IDEM, May 2009)

(3) Values are for Chromium VI.

(4) Acenaphthene was used as a surrogate value.

(5) Pyrene was used as a surrogate value.

Abbreviations: Qualifiers:

C - Carcinogen J- Estimated value

N - Noncarcinogen

NA - Not analyzed UJ- Estimated value, nondetect

U- Nondectect

(1)  USEPA Residential Soil RSL Table, November, 2011.  (Noncarcinogenic 

compounds are divided by 10 to correspond to a HI of 0.1).

28SO70 28SO71

28SB700406 28SB700708 28SB710305 28SB710506

20111117 20111117 20111117 20111117

NORMAL NORMAL NORMAL NORMAL

4 7 3 5

66 8 5

1560 1110 279 51.3
2240 1560 494 92.9

NA NA NA NA
NA NA NA NA
NA NA NA NA

64 61 37 J NA
7 6.4 2.6 J NA

49 J 45 44 J NA
16 15 9.7 J NA
91 J 84 55 J NA
27 27 36 J NA

600 600 520 J NA
160 170 170 J NA

2.7 0.93 J 34 J NA
3 0.68 J 19 J NA

4.6 J 0.65 U 11 J NA
2.1 0.57 U 6.3 J NA
3.1 1.2 J 26 J NA
3.1 1 J 16 J NA
19 3.8 J 110 J NA



TABLE 5-5

SUMMARY OF DESCRIPTIVE STATISTICS - SUBSURFACE SOIL

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

PAGE 1 OF 2

Parameter

Frequency of 

Detection

Location of 

Maximum Detected 

Concentration

Sample of 

Maximum 

Detected 

Concentration

Average of 

Dectected 

Concentrations
(1)

Average of All 

Results
(2)

METALS (MG/KG)

CADMIUM 6/30 0.144 J 0.241 J 28SO30 28SB30SO0204 0.212- 0.284 0.2 0.14

CHROMIUM 30/30 11 33.7 28SO36 28SB36SO0406 -- 22.1 22.1

COPPER 30/30 7.45 18.6 28SO13 28SB13SO0204 -- 13.0 13.0

LEAD 33/33 8.03 34.1 28SO30 28SB30SO0204 -- 13.6 13.6

ZINC 30/30 6.39 56 28SO30 28SB30SO0204 -- 28.5 28.5

MISCELLANEOUS PARAMETERS (S.U.)

PH 3/3 7.32 8.07 28SO59 28SB59SO0204 -- 7.8 7.8

SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 5/30 0.0021 J 0.843 28SO21 28SB21SO0204 0.00351- 0.0082 0.22 0.038

ACENAPHTHENE 7/30 0.0021 J 0.143 28SO21 28SB21SO0204 0.00351- 0.0082 0.024 0.0074

ACENAPHTHYLENE 1/30 0.0141 0.0141 28SO32 28SB32SO0204 0.00351- 0.0082 0.014 0.0026

ANTHRACENE 2/30 0.00211 J 0.00663 J 28SO32 28SB32SO0204 0.00351- 0.0082 0.0044 0.0024

BENZO(A)ANTHRACENE 1/30 0.0735 0.0735 28SO32 28SB32SO0204 0.00351- 0.0082 0.074 0.0046

BENZO(A)PYRENE 1/30 0.0934 0.0934 28SO32 28SB32SO0204 0.00351- 0.0082 0.093 0.0053

BENZO(B)FLUORANTHENE 2/30 0.0025 J 0.124 28SO32 28SB32SO0204 0.00351- 0.0082 0.063 0.0063

BENZO(G,H,I)PERYLENE 1/30 0.0571 0.0571 28SO32 28SB32SO0204 0.00351- 0.0082 0.057 0.0041

BENZO(K)FLUORANTHENE 1/30 0.0513 0.0513 28SO32 28SB32SO0204 0.00351- 0.0082 0.051 0.0039

CHRYSENE 1/30 0.0922 0.0922 28SO32 28SB32SO0204 0.00351- 0.0082 0.092 0.0052

DIBENZO(A,H)ANTHRACENE 1/30 0.0182 0.0182 28SO32 28SB32SO0204 0.00351- 0.0082 0.018 0.0028

FLUORANTHENE 12/30 0.00199 J 0.0802 28SO32 28SB32SO0204 0.00351- 0.00781 0.011 0.0058

FLUORENE 8/30 0.00211 J 0.0579 28SO21 28SB21SO0204 0.00351- 0.0082 0.012 0.0048

INDENO(1,2,3-CD)PYRENE 1/30 0.0467 0.0467 28SO32 28SB32SO0204 0.00351- 0.0082 0.047 0.0037

NAPHTHALENE 6/30 0.00205 J 0.848 28SO21 28SB21SO0204 0.00351- 0.0082 0.17 0.036

PHENANTHRENE 7/30 0.00281 J 0.05 28SO21 28SB21SO0204 0.00336- 0.0142 0.01 0.0048

PYRENE 8/30 0.00197 J 0.12 28SO32 28SB32SO0204 0.00351- 0.00781 0.024 0.0078

PESTICIDES/PCBS (MG/KG)

AROCLOR-1260 3/30 0.0677 0.729 J 28SO22 28SB22SO0406 0.00877- 0.0206 0.31 0.036

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) 34/42 8.14 2150 28SO22 28SB22SO0406 7.29- 8.68 219 178

DRO (C08-C34) 11/12 7.37 2240 28SO70 28SB70SO0406 8.68- 8.68 405 371

ERO (C08-C34) 30/30 15.9 J 2780 28SO22 28SB22SO0406 -- 192 192

GASOLINE RANGE ORGANICS 3/30 4.74 J 28.1 28SO21 28SB21SO0204 3.39- 6.95 16.4 3.9

TPH FRACTIONATION SUM 2/2 259.21 4108.3 28SO21 28SB21SO0204 -- 2180 2180

EPH MADEP (MG/KG)

C10-C12 ALIPHATICS 5/5 3.2 J 300 28SO21 28SB21SO0204 -- 93.0 93.0

C10-C12 AROMATICS 5/5 0.8 J 35 28SO21 28SB21SO0204 -- 10.4 10.4

C12-C16 ALIPHATICS 5/5 5 J 250 28SO21 28SB21SO0204 -- 78.6 78.6

C12-C16 AROMATICS 5/5 1.7 J 72 28SO21 28SB21SO0204 -- 22.9 22.9

C16-C21 ALIPHATICS 5/5 13 350 28SO21 28SB21SO0204 -- 119 119

C16-C21 AROMATICS 5/5 6.2 100 28SO21 28SB21SO0204 -- 39.2 39.2

C21-C34 ALIPHATICS 5/5 200 2900 28SO21 28SB21SO0204 -- 964 964

C21-C34 AROMATICS 5/5 32 430 28SO21 28SB21SO0204 -- 192 192

Minimum Detected 

Concentration

Maximum Detected 

Concentration

Range of Non-

Detected 

Concentrations



TABLE 5-5

SUMMARY OF DESCRIPTIVE STATISTICS - SUBSURFACE SOIL

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

PAGE 2 OF 2

Parameter

Frequency of 

Detection

Location of 

Maximum Detected 

Concentration

Sample of 

Maximum 

Detected 

Concentration

Average of 

Dectected 

Concentrations
(1)

Average of All 

Results
(2)

Minimum Detected 

Concentration

Maximum Detected 

Concentration

Range of Non-

Detected 

Concentrations

VPH MADEP (MG/KG)

C10-C12 ALIPHATICS 5/5 0.51 J 34 J 28SO71 28SB71SO0305 -- 8.2 8.2

C10-C12 AROMATICS 5/5 0.68 J 19 J 28SO71 28SB71SO0305 -- 5.4 5.4

C12-C13 AROMATICS 3/5 3.9 11 J 28SO71 28SB71SO0305 0.65- 1.2 6.5 4.1

C6-C8 ALIPHATICS 3/5 2 6.3 J 28SO71 28SB71SO0305 0.25- 0.57 3.5 2.2

C8-C10 ALIPHATICS 5/5 0.42 J 26 J 28SO71 28SB71SO0305 -- 6.6 6.6

C8-C10 AROMATICS 5/5 0.34 J 16 J 28SO71 28SB71SO0305 -- 4.6 4.6

TOTAL VPH 4/5 3.8 J 110 J 28SO71 28SB71SO0305 4 37.7 30.6

Duplicate samples not included in this table.

Footnotes: Qualifiers:

1 - Average of detected concentrations only. J - Estimated value

2 - Average of all analytical results including one-half of the detection limit for non-detects.



TABLE 5-6

SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

LOCATION
SAMPLE ID

SAMPLE DATE
METALS (UG/L)
ZINC 1100 N 11000 3.98 J 13.2
VOLATILES (UG/L)
CIS-1,2-DICHLOROETHENE 7.3 N 70 0.5 U 0.279 J
METHYL TERT-BUTYL ETHER 12 C 40 0.5 U 0.969 J

Footnotes:
(1)  USEPA Residential Tapwater RSL Table, November, 2011.  (Noncarcinogenic compounds are divided by 10 to correspond to a HI of 0.1).
(2)  IDEM, Risk Integrated System of Closure (IDEM, May 2009).

Abbreviations: Qualifiers:
C - Carcinogen J - Estimated value
N - Noncarcinogen U - Nondetect

USEPA Residential 
Screening Level - 

Tapwater(1)

IDEM Groundwater 
Default Closure 

Level(2)

28GW02
28GW02-01
6/30/2011

28GW03
28GW03-01
6/30/2011



TABLE 5-7

SUMMARY OF DESCRIPTIVE STATISTICS - GROUNDWATER
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

Parameter Frequency of 
Detection

Location of 
Maximum Detected 

Concentration

Sample of 
Maximum 
Detected 

Concentration

Average of 
Dectected 

Concentrations(1)

Average of All 
Results(2)

METALS (UG/L)
ZINC 2/2 3.98 J 13.2 28GW03 28GW03-01 -- 8.6 8.6
VOLATILES (UG/L)
CIS-1,2-DICHLOROETHENE 1/2 0.279 J 0.279 J 28GW03 28GW03-01 0.5 - 0.5 0.28 0.26
METHYL TERT-BUTYL ETHER 1/2 0.969 J 0.969 J 28GW03 28GW03-01 0.5 - 0.5 0.97 0.61

Footnotes: Qualifiers:
1 - Average of detected concentrations only. J - Estimated value
2 - Average of all analytical results including one-half of the detection limit for non-detects.

Minimum Detected 
Concentration

Maximum Detected 
Concentration

Range of Non-
Detected 

Concentrations



TABLE 5-8

SUMMARY OF CHEMICALS DETECTED IN SEDIMENT

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

PAGE 1 OF 3

AREA

LOCATION

SAMPLE ID

SAMPLE DATE

METALS (MG/KG)

CADMIUM 0.99 70 N 12 18.7 J 0.447 J

CHROMIUM 43.4 2.9 C
(4) 430 54.6 9.73 J

COPPER 31.6 3100 N 14000 12.7 6.79 J

LEAD 35.8 400 400 22.5 7.71 J

ZINC 121 23000 N 100000 82.6 32.6 J

MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON (MG/KG) -- -- -- 8180 J 3560

SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 0.0202 310 N 630 0.00238 J 0.0379 U

ACENAPHTHENE 0.00671 3400 N 9500 0.00268 J 0.0379 U

BENZO(A)ANTHRACENE 0.108 1.5 C 5 0.00773 U 0.0379 U

BENZO(A)PYRENE 0.15 0.15 C 0.5 0.00773 UJ 0.0379 U

BENZO(B)FLUORANTHENE 10.4 1.5 C 5 0.00773 UJ 0.087

BENZO(G,H,I)PERYLENE 0.17 1700 N
(5) -- 0.00773 UJ 0.0703 J

BENZO(K)FLUORANTHENE 0.24 15 C 50 0.00773 UJ 0.0379 U

CHRYSENE 0.166 150 C 500 0.00773 U 0.0812

DIBENZO(A,H)ANTHRACENE 0.033 0.15 C 0.5 0.00773 UJ 0.0379 U

FLUORANTHENE 0.423 2300 N 6300 0.00465 J 0.109

FLUORENE 0.0774 2300 N 6300 0.00256 J 0.0379 U

INDENO(1,2,3-CD)PYRENE 0.2 1.5 C 5 0.00773 UJ 0.0569 J

NAPHTHALENE 0.176 36 C 3200 0.00224 J 0.0379 U

PHENANTHRENE 0.204 1700 N
(5) 470 0.0129 J 0.0447 U

PYRENE 0.195 1700 N 4700 0.00358 J 0.113

PESTICIDES/PCBS (MG/KG)

AROCLOR-1254 0.0598 2.2 C -- 0.0196 U 0.0093 UJ

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) -- -- 230 7.62 U 7.58 UJ

ERO (C08-C34) -- -- 230 13.7 13.9 J

Shading indicates an exceedance of one or more criteria.

Footnotes:

(1) USEPA Region 5 Ecological Screening Level (August 2003).

(2)  USEPA Residential Soil RSL Table, November, 2011.  Screening levels multipled by 10.  

(Noncarcinogenic compounds are divided by 10 to correspond to a HI of 0.1).

(3)  IDEM, Risk Integrated System of Closure (IDEM, May 2009).

(4) Values are for Chromium VI.

(5) Pyrene was used as a surrogate value.

Abbreviations: Qualifiers:

C - Carcinogen J - Estimated value

N - Noncarcinogen U - Nondetect

UJ - Estimated value, nondetect

ECOLOGICAL 

SCREENING 

CRITERIA
(1)

USEPA 

RESIDENTIAL 

SOIL RSL
(2)

IDEM Direct Contact 

Soil Criteria
(3)

28SD01

Upgradient Samples

28SD06

28SD06000628SD010006

6/22/2011 6/30/2011



TABLE 5-8

SUMMARY OF CHEMICALS DETECTED IN SEDIMENT

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

PAGE 2 OF 3

AREA

LOCATION

SAMPLE ID

SAMPLE DATE

METALS (MG/KG)

CADMIUM 0.99 70 N 12

CHROMIUM 43.4 2.9 C
(4) 430

COPPER 31.6 3100 N 14000

LEAD 35.8 400 400

ZINC 121 23000 N 100000

MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON (MG/KG) -- -- --

SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 0.0202 310 N 630

ACENAPHTHENE 0.00671 3400 N 9500

BENZO(A)ANTHRACENE 0.108 1.5 C 5

BENZO(A)PYRENE 0.15 0.15 C 0.5

BENZO(B)FLUORANTHENE 10.4 1.5 C 5

BENZO(G,H,I)PERYLENE 0.17 1700 N
(5) --

BENZO(K)FLUORANTHENE 0.24 15 C 50

CHRYSENE 0.166 150 C 500

DIBENZO(A,H)ANTHRACENE 0.033 0.15 C 0.5

FLUORANTHENE 0.423 2300 N 6300

FLUORENE 0.0774 2300 N 6300

INDENO(1,2,3-CD)PYRENE 0.2 1.5 C 5

NAPHTHALENE 0.176 36 C 3200

PHENANTHRENE 0.204 1700 N
(5) 470

PYRENE 0.195 1700 N 4700

PESTICIDES/PCBS (MG/KG)

AROCLOR-1254 0.0598 2.2 C --

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) -- -- 230

ERO (C08-C34) -- -- 230

Shading indicates an exceedance of one or more criteria.

Footnotes:

(1) USEPA Region 5 Ecological Screening Level (August 2003).

(2)  USEPA Residential Soil RSL Table, November, 2011.  Screening levels multipled by 10.  

(Noncarcinogenic compounds are divided by 10 to correspond to a HI of 0.1).

(3)  IDEM, Risk Integrated System of Closure (IDEM, May 2009).

(4) Values are for Chromium VI.

(5) Pyrene was used as a surrogate value.

Abbreviations: Qualifiers:

C - Carcinogen J - Estimated value

N - Noncarcinogen U - Nondetect

UJ - Estimated value, nondetect

ECOLOGICAL 

SCREENING 

CRITERIA
(1)

USEPA 

RESIDENTIAL 

SOIL RSL
(2)

IDEM Direct Contact 

Soil Criteria
(3)

11.4 J 12 J 9.81 J 28.5 J 0.572 J 1.16 U

50 34.7 34.3 48.1 67.1 J 44.4 J

12.8 14.5 11.3 17.7 18.7 J 19.6 J

19.9 23.4 21.6 28 52.6 J 32.8 J

72.2 127 84 153 62.2 J 54.9 J

3950 J 3830 J 4430 J 6180 J 3100 7460

0.0136 0.0427 U 0.0422 U 0.00744 J 0.043 U 0.00388 U

0.00298 J 0.0427 U 0.0422 U 0.00767 U 0.043 U 0.00454 J

0.0034 J 0.0181 J 0.0422 U 0.00767 U 0.043 U 0.00388 U

0.00618 J 0.0491 0.0186 J 0.0146 0.043 U 0.00388 U

0.0112 J 0.0465 0.0422 U 0.0166 0.043 U 0.00388 U

0.0122 J 0.0876 0.0421 J 0.026 0.043 U 0.00388 U

0.00324 J 0.017 J 0.0422 U 0.00501 J 0.043 U 0.00388 U

0.00731 0.0376 J 0.0422 U 0.00767 U 0.043 U 0.00388 U

0.00729 UJ 0.0676 0.0369 J 0.00767 U 0.043 U 0.00388 U

0.0123 0.0566 0.0191 J 0.0209 0.0279 J 0.00999

0.00729 U 0.0427 U 0.0422 U 0.00767 U 0.043 U 0.00552 J

0.00809 J 0.0561 0.0288 J 0.00767 U 0.043 U 0.00388 U

0.00574 J 0.0427 U 0.0422 U 0.00357 J 0.043 U 0.02

0.0267 0.0281 U 0.0163 U 0.0231 0.0254 U 0.0292

0.00969 0.0472 0.0164 J 0.0171 0.043 U 0.00681 J

0.019 U 0.192 J 0.0207 U 0.0192 U 0.0106 UJ 0.00958 UJ

8.59 15.4 9.2 19.1 19.1 J 8.95 J

14.5 27.7 16.9 30.8 28.8 J 15.4 J

28SD070006

6/30/20116/22/2011

28SD05 28SD0728SD02

28SD020006

28SD08

28SD080006

6/30/20116/22/2011

Stream Southeast of Site Stream Northwest of Site

28SD03

28SD030006 28SD050006

28SD04

28SD040006

6/22/20116/22/2011



TABLE 5-8

SUMMARY OF CHEMICALS DETECTED IN SEDIMENT

SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

PAGE 3 OF 3

AREA

LOCATION

SAMPLE ID

SAMPLE DATE

METALS (MG/KG)

CADMIUM 0.99 70 N 12

CHROMIUM 43.4 2.9 C
(4) 430

COPPER 31.6 3100 N 14000

LEAD 35.8 400 400

ZINC 121 23000 N 100000

MISCELLANEOUS PARAMETERS

TOTAL ORGANIC CARBON (MG/KG) -- -- --

SEMIVOLATILES (MG/KG)

2-METHYLNAPHTHALENE 0.0202 310 N 630

ACENAPHTHENE 0.00671 3400 N 9500

BENZO(A)ANTHRACENE 0.108 1.5 C 5

BENZO(A)PYRENE 0.15 0.15 C 0.5

BENZO(B)FLUORANTHENE 10.4 1.5 C 5

BENZO(G,H,I)PERYLENE 0.17 1700 N
(5) --

BENZO(K)FLUORANTHENE 0.24 15 C 50

CHRYSENE 0.166 150 C 500

DIBENZO(A,H)ANTHRACENE 0.033 0.15 C 0.5

FLUORANTHENE 0.423 2300 N 6300

FLUORENE 0.0774 2300 N 6300

INDENO(1,2,3-CD)PYRENE 0.2 1.5 C 5

NAPHTHALENE 0.176 36 C 3200

PHENANTHRENE 0.204 1700 N
(5) 470

PYRENE 0.195 1700 N 4700

PESTICIDES/PCBS (MG/KG)

AROCLOR-1254 0.0598 2.2 C --

PETROLEUM HYDROCARBONS (MG/KG)

DRO (C08-C28) -- -- 230

ERO (C08-C34) -- -- 230

Shading indicates an exceedance of one or more criteria.

Footnotes:

(1) USEPA Region 5 Ecological Screening Level (August 2003).

(2)  USEPA Residential Soil RSL Table, November, 2011.  Screening levels multipled by 10.  

(Noncarcinogenic compounds are divided by 10 to correspond to a HI of 0.1).

(3)  IDEM, Risk Integrated System of Closure (IDEM, May 2009).

(4) Values are for Chromium VI.

(5) Pyrene was used as a surrogate value.

Abbreviations: Qualifiers:

C - Carcinogen J - Estimated value

N - Noncarcinogen U - Nondetect

UJ - Estimated value, nondetect

ECOLOGICAL 

SCREENING 

CRITERIA
(1)

USEPA 

RESIDENTIAL 

SOIL RSL
(2)

IDEM Direct Contact 

Soil Criteria
(3)

1.26 U 1.04 0.685 0.394 U

7.25 J 19.1 J 13.2 J 24.7 J

7.16 J 67.1 J 41.8 J 13.1 J

13.6 J 80.8 J 92.6 J 22.6 J

43.8 J 114 J 107 J 45.6 J

14600 11500 7490 13100

0.0415 U 0.0494 U 0.0411 U 0.00436 U

0.0415 U 0.0494 U 0.0411 U 0.00289 J

0.0415 U 0.0494 U 0.0276 J 0.00573 J

0.0415 U 0.0494 U 0.0411 U 0.00909

0.0415 U 0.0494 U 0.0411 U 0.0123

0.0569 J 0.0494 U 0.0411 U 0.00731 J

0.0415 U 0.0494 U 0.0411 U 0.00531 J

0.0415 U 0.0494 U 0.0359 J 0.00872 J

0.0415 U 0.0494 U 0.0411 U 0.00436 U

0.0415 U 0.0424 J 0.0822 J 0.0126

0.0415 U 0.0494 U 0.0411 U 0.00426 J

0.0415 U 0.0494 U 0.025 J 0.00616 J

0.0415 U 0.0494 U 0.0411 U 0.00436 U

0.0415 U 0.026 U 0.0555 U 0.0169 U

0.031 J 0.0407 J 0.0645 J 0.0119

0.0105 UJ 0.0121 UJ 0.0106 UJ 0.0111 UJ

8.3 UJ 37.1 J 11.2 J 8.93 UJ

14.1 J 61.9 J 17.3 J 12.7 J

6/30/2011

28SD1128SD09

28SD090006

6/30/2011

28SD12

28SD120006

6/30/2011

28SD10

28SD100006

6/30/2011

28SD110006

Outside Truck Wash Rack



TABLE 5-9

SUMMARY OF DESCRIPTIVE STATISTICS - SEDIMENT
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

Parameter Frequency of 
Detection

Location of 
Maximum Detected 

Concentration

Sample of 
Maximum 
Detected 

Concentration

Average of 
Dectected 

Concentrations(1)

Average of All 
Results(2)

METALS (MG/KG)
CADMIUM 7/10 0.572 J 28.5 J 28SD05 28SD050006 0.394 - 1.26 9.1 6.5
CHROMIUM 10/10 7.25 J 67.1 J 28SD07 28SD070006 -- 34.3 34.3
COPPER 10/10 7.16 J 61.7 J 28SD10 28SD100006 -- 22.4 22.4
LEAD 10/10 13.6 J 92.6 J 28SD11 28SD110006 -- 38.8 38.8
ZINC 10/10 43.8 J 153 28SD05 28SD050006 -- 86.4 86.4
MISCELLANEOUS PARAMETERS (MG/KG)
TOTAL ORGANIC CARBON 12/12 3100 14600 28SD09 28SD090006 -- 7560 7560
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 2/10 0.0074 J 0.0136 28SD02 28SD020006 0.00388 - 0.0494 0.011 0.016
ACENAPHTHENE 3/10 0.00289 J 0.00454 J 28SD08 28SD080006 0.00767 - 0.0494 0.0035 0.014
BENZO(A)ANTHRACENE 4/10 0.0034 J 0.0276 J 28SD11 28SD110006 0.00388 - 0.0494 0.014 0.015
BENZO(A)PYRENE 5/10 0.00618 J 0.0491 28SD03 28SD030006 0.00388 - 0.0494 0.02 0.019
BENZO(B)FLUORANTHENE 4/10 0.0112 J 0.0465 28SD03 28SD030006 0.00388 - 0.0494 0.022 0.02
BENZO(G,H,I)PERYLENE 6/10 0.00731 J 0.0876 28SD03 28SD030006 0.00388 - 0.0494 0.039 0.03
BENZO(K)FLUORANTHENE 4/10 0.00324 J 0.017 J 28SD03 28SD030006 0.00388 - 0.0494 0.0076 0.014
CHRYSENE 4/10 0.00731 0.0359 28SD11 28SD030006 0.00388 - 0.0494 0.022 0.018
DIBENZO(A,H)ANTHRACENE 2/10 0.0369 J 0.0676 28SD03 28SD030006 0.00388 - 0.0494 0.052 0.02
FLUORANTHENE 9/10 0.00999 0.0822 J 28SD11 28SD110006 0.0415 - 0.0415 0.032 0.03
FLUORENE 2/10 0.00426 J 0.00552 J 28SD08 28SD080006 0.00729 - 0.0494 0.0049 0.015
INDENO(1,2,3-CD)PYRENE 5/10 0.00616 J 0.0561 28SD03 28SD030006 0.00388 - 0.0494 0.025 0.02
NAPHTHALENE 3/10 0.0036 J 0.02 28SD08 28SD080006 0.00436 - 0.0494 0.0098 0.016
PHENANTHRENE 3/10 0.0231 0.0292 28SD08 28SD080006 0.0163 - 0.0555 0.026 0.018
PYRENE 9/10 0.00681 J 0.0645 J 28SD11 28SD110006 0.043 - 0.043 0.027 0.027
PESTICIDES/PCBS (MG/KG)
AROCLOR-1254 1/10 0.192 J 0.192 J 28SD03 28SD030006 0.00958 - 0.0207 0.19 0.025
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) 8/10 8.59 37.1 J 28SD10 28SD100006 8.3 - 8.93 16.1 13.7
ERO (C08-C34) 10/10 12.7 J 61.9 J 28SD10 28SD100006 -- 24.0 24.0

Upgradient samples not included in this table.
Footnotes: Qualifiers:
1 - Average of detected concentrations only. J - Estimated value
2 - Average of all analytical results including one-half of the detection limit for non-detects.

Minimum Detected 
Concentration

Maximum Detected 
Concentration

Range of Non-
Detected 

Concentrations



TABLE 5-10

SUMMARY OF CHEMICALS DETECTED IN SURFACE WATER
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

LOCATION
SAMPLE ID

SAMPLE DATE
METALS (UG/L)
CADMIUM 0.15 6.9 N 5 1.29 0.5 U 0.5 U
CHROMIUM 42 0.31 C(4) 100 1.2 J 1 U 1 U
COPPER 1.58 620 N 1300 1.64 J 1.55 J 2.98
ZINC 65.7 4700 N 11000 2.02 J 3.15 J 5.45
SEMIVOLATILES (UG/L)
ANTHRACENE 0.035 1300 N 2300 0.0581 U 0.0547 J 0.0559 J
PYRENE 0.3 87 N 1100 0.0935 U 0.0639 J 0.0808 J
Shading indicates an exceedance of one or more criteria.

Footnotes:
(1) USEPA Region 5 Ecological Screening Level (August 2003).
(2)  USEPA Tapwater RSL Table, November, 2011.  Screening levels multipled by 10.  (Noncarcinogenic compounds are divided by 10 to correspond to a HI of 0.1).
(3)  IDEM, Risk Integrated System of Closure (IDEM, May 2009).
(4) Values are for Chromium VI.

Abbreviations: Qualifiers:
C - Carcinogen J - Estimated value
N - Noncarcinogen U - Nondetect

UJ - Estimated value, nondetect

28SW02
28SW02-01
6/30/2011

28SW03
28SW03-01
6/30/2011

IDEM Groundwater 
Default Closure Level(3)

USEPA Residential 
Screening Level - 

Tapwater(1)

Ecological 
Screening Level(1)

28SW01
28SW01-01
6/22/2011



TABLE 5-11

SUMMARY OF DESCRIPTIVE STATISTICS - SURFACE WATER
SWMU 28 RFI

NSA CRANE, CRANE, INDIANA

parameter Frequency of 
Detection

Location of 
Maximum Detected 

Concentration

Sample of 
Maximum 
Detected 

Concentration

Average of 
Dectected 

Concentrations(1)

Average of All 
Results(2)

METALS (UG/L)
CADMIUM 1/3 1.29 1.29 28SW01 28SW01-01 0.5 - 0.5 1.3 0.60
CHROMIUM 1/3 1.2 J 1.2 J 28SW01 28SW01-01 1 - 1 1.2 0.73
COPPER 3/3 1.55 J 2.98 28SW03 28SW03-01 -- 2.1 2.1
ZINC 3/3 2.02 J 5.45 28SW03 28SW03-01 -- 3.5 3.5
SEMIVOLATILES (UG/L)
ANTHRACENE 2/3 0.0547 J 0.0559 J 28SW03 28SW03-01 0.0581 - 0.0581 0.055 0.047
PYRENE 2/3 0.0639 J 0.0808 J 28SW03 28SW03-01 0.0935 - 0.0935 0.072 0.064

Duplicate samples not included in this table.
Footnotes: Qualifiers:
1 - Average of detected concentrations only. J - Estimated value
2 - Average of all analytical results including one-half of the detection limit for non-detects.

Minimum Detected 
Concentration

Maximum Detected 
Concentration

Range of Non-
Detected 

Concentrations



TABLE 7-1

SCREENING CRITERIA USED IN SELECTION OF COPCS - SOIL/SEDIMENT
SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE
CRANE, INDIANA

Indiana Department of
Environmental Management(2)

Inorganics  (mg/kg)
Cadmium 7 N 10.4 12 N 7.5 MCL
Chromium 0.29 C(6) 0.0118 (6) 430 C(6) 38 MCL(6)

Copper 310 N 440 14,000 N 920 MCL
Lead 400 NA 400 81 MCL
Zinc 2,300 N 5800 100,000 N 14,000 N
Volatile Organic Compounds  (mg/kg)
Benzene 1.1 C 0.004 8.4 C 0.034 MCL
cis-1,2-Dichloroethene 16 N 0.164 110 N 0.4 MCL
Methyl Tert-Butyl Ether 43 C 0.056 350 C 0.18 C
Toluene 500 N 11.8 8,800 N 12 MCL
Vinyl Chloride 0.06 C 0.000106 1.5 0.013
PAHs (mg/kg)
2-Methylnaphthalene 31 N 2.8 630 N 3.1 N
Acenaphthene 340 N 82 9,500 N 130 N
Acenaphthylene 340 N(3) 82 (3) 1,100 N 18 N
Anthracene 1,700 N 840 47,000 N 2,700 N
Benzo(a)anthracene 0.15 C 0.2 5 C 19 C
Benzo(a)pyrene 0.015 C 0.07 0.5 C 8.2 MCL
Benzo(b)fluoranthene 0.15 C 0.7 5 C 57 C
Benzo(g,h,i)perylene 170 N(4) 190 (4) NA NA
Benzo(k)fluoranthene 1.5 C 7 50 C 570 C
Chrysene 15 C 22 500 C 1,900 C
Dibenzo(a,h)anthracene 0.015 C 0.22 0.5 C 18 C
Fluoranthene 230 N 1400 6,300 N 6,300 N
Fluorene 230 N 80 6,300 N 170 N
Indeno(1,2,3-cd)pyrene 0.15 C 2.4 5 C 160 C

Soil Direct Migration to 
Groundwater

Chemical

USEPA Regional Screening Levels(1)

Adjusted Direct 
Contact Residential

Protection of 
Groundwater



Indiana Department of
Environmental Management(2)

Soil Direct Migration to 
Groundwater

Chemical

USEPA Regional Screening Levels(1)

Adjusted Direct 
Contact Residential

Protection of 
Groundwater

Naphthalene 3.6 C 0.0094 3,200 N 0.7 N
Phenanthrene 170 N(4) 190 (4) 470 N 13 N
Pyrene 170 N 190 4,700 N 4,600 N
PCBs  (mg/kg)
Aroclor-1260 0.22 C 0.48 1.8 C(5) 6.2 MCL(5)

Petroleum Hydrocarbons (mg/kg)
Diesel Range Organics (C08-C28) NA NA 3,100 230
High End Hydrocarbons (C08-C34) NA NA 3,100 230
Gasoline Range Organics (C05-C12) NA NA 3,100 120

1 - USEPA RSL -   Table, November, 2011.  (Noncarcinogenic compounds are divided by 10 to correspond to a HI of 0.1).
     The migration to groundwater value represents a dilution and attenuation factor (DAF) of 20.
2 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC)  (IDEM, May 2009).
3 - Screening criteria is for acenaphthene.
4 - Screening criteria is for pyrene.
5 - Value is for PCBs.
C - Carcinogenic.
MCL = Maximum contaminant level.
N - Noncarcinogenic.
NA - No criteria available.



TABLE 7-2

SCREENING CRITERIA USED IN SELECTION OF COPCS - GROUNDWATER/SURFACE WATER
SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE
CRANE, INDIANA

Chemical

Inorganics  (µg/L)
Cadmium 0.69 N 18 N
Chromium 0.031 C(3) 110 N(3)

Copper 62 N 1,500 N
Zinc 470 N 11,000 N
Volatile Organic Compounds (µg/L)
cis-1,2-Dichloroethene 2.8 N 77 N
Methyl Tert-Butyl Ether 12 C 40 C
PAHs  (µg/L)
Anthracene 130 N 2,300 N
Pyrene 8.7 N 1,100 N

Notes:
1 - U.S. EPA Region Screening Level Table Tap Water (November 2011).  
    The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond 
     target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  
2 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC)  (IDEM, May 2009).
3 - value is for hexavalent chromium.
N - Noncarcinogenic.
C - Carcinogenic.
NA - Not criteria available.

Adjusted
USEPA Regional

Screening Level(1)

Tap Water

IDEM
Groundwater
Residential(2)



TABLE 7-3
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Parameter
Frequency 

of 
Detection

Sample of 
Maximum 
Detection

Concentration 
Used for 

Screening(1)
IDEM RISC(3) Similar to 

Background? COPC Flag

Rationale for 
Contaminant 
Selection or 
Deletion(4)?

Inorganics (mg/kg)
Cadmium 26/41 0.104 J 1.41 J 28SS46SO0002 0.155 - 0.256 1.41 7 N 12 Yes No BSL
Chromium 41/41 10.9 J 42.7 28SS01SO0002 -- 42.7 0.29 C 430 No Yes ASL
Copper 41/41 7.73 104 28SS65SO0002 -- 104 310 N 14000 No No BSL
Lead 45/45 10.2 J 270 28SS65SO0002 -- 270 400 400 No No BSL
Zinc 41/41 15.5 230 28SS65SO0002 -- 230 2300 N 100000 No No BSL
Volatile  Organics (mg/kg)
Benzene 1/23 0.00225 J 0.00225 J 28SS18SO0002 0.00199 - 0.00277 0.00225 1.1 C 8.4 NA No BSL
cis-1,2-Dichloroethene 1/23 0.00311 J 0.00311 J 28SS18SO0002 0.00199 - 0.00277 0.00311 16 N 110 NA No BSL
Methyl Tert-Butyl Ether 1/23 0.00216 J 0.00216 J 28SS18SO0002 0.00199 - 0.00277 0.00216 43 C 350 NA No BSL
Toluene 1/23 0.0014 J 0.0014 J 28SS18SO0002 0.00199 - 0.00277 0.0014 500 N 8800 NA No BSL
Vinyl Chloride 1/23 0.00223 J 0.00223 J 28SS18SO0002 0.00199 - 0.00277 0.00223 0.06 C 1.5 NA No BSL
PAHs (mg/kg)
2-Methylnaphthalene 12/41 0.00197 J 0.028 28SS42SO0002 0.00368 - 0.0403 0.028 31 N 630 NA No BSL
Acenaphthene 13/41 0.00199 J 0.00338 J 28SS07SO0002 0.00368 - 0.0403 0.00338 340 N 9500 NA No BSL
Acenaphthylene 4/41 0.00202 J 0.00693 J 28SS07SO0002 0.00368 - 0.0403 0.00693 340 N(5) 1100 NA No BSL
Anthracene 5/41 0.00232 J 0.0119 J 28SS64SO0002 0.00368 - 0.0389 0.0119 1700 N 47000 NA No BSL
Benzo(a)anthracene 6/41 0.00461 J 0.0252 28SS54SO0002 0.00368 - 0.0403 0.0252 0.15 C 5 NA No BSL
Benzo(a)pyrene 4/41 0.00841 0.0304 28SS54SO0002 0.00368 - 0.0403 0.0304 0.015 C 0.5 NA Yes ASL
Benzo(b)fluoranthene 6/41 0.0107 0.0424 28SS54SO0002 0.00368 - 0.0389 0.0424 0.15 C 5 NA No BSL
Benzo(g,h,i)perylene 6/41 0.0094 0.189 28SS01SO0002 0.00368 - 0.0403 0.189 170 N NA NA No BSL
Benzo(k)fluoranthene 5/41 0.00431 J 0.0161 28SS54SO0002 0.00368 - 0.0403 0.0161 1.5 C 50 NA No BSL
Chrysene 6/41 0.00499 J 0.0304 28SS54SO0002 0.00368 - 0.0403 0.0304 15 C 500 NA No BSL
Dibenzo(a,h)anthracene 1/41 0.00834 0.00834 28SS54SO0002 0.00368 - 0.0403 0.00834 0.015 C 0.5 NA No BSL
Fluoranthene 31/41 0.00213 J 0.0526 28SS54SO0002 0.00368 - 0.00812 0.0526 230 N 6300 NA No BSL
Fluorene 15/41 0.00199 J 0.00419 J 28SS46SO0002 0.00368 - 0.0403 0.00419 230 N 6300 NA No BSL
Indeno(1,2,3-cd)pyrene 2/41 0.0178 0.0192 28SS54SO0002 0.00368 - 0.0403 0.0192 0.15 C 5 NA No BSL
Naphthalene 14/41 0.00222 J 0.0395 J 28SS01SO0002 0.00368 - 0.0403 0.0395 3.6 C 3200 NA No BSL
Phenanthrene 8/41 0.00822 0.0206 28SS54SO0002 0.00368 - 0.0389 0.0206 170 N(6) 470 NA No BSL
Pyrene 22/41 0.00199 J 0.0491 28SS54SO0002 0.00368 - 0.00812 0.0491 170 N 4700 NA No BSL
PCBs (mg/kg)
Aroclor-1260 3/38 0.0229 J 0.152 J 28SS41SO0002 0.00909 - 0.024 0.152 0.22 C 1.8 NA No BSL
Petroleum Hydrocarbons (mg/kg)
Diesel Range Organics (C08-C28) 40/41 8.77 421 28SS08SO0002 9.41 - 9.41 421 NA 3100 NA No BSL
High End Hydrocarbons (C08-C34) 41/41 10.8 453 28SS08SO0002 -- 453 NA 3100 NA No BSL
Gasoline Range Organics (C05-C12) 7/41 4.26 J 22.1 28SS19SO0002 4.11 - 8.81 22.1 NA 3100 NA No BSL

Footnotes Definitions
1 - The maximum detected concentration is used for screening purposes. C = Carcinogen
2 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2011.  The noncarcinogenic values (denoted with a "N" flag) COPC = Chemical of Potential Concern
     are the screening level divided by 10 to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 J = Estimated Value
     (carcinogens denoted with a "C" flag). N = Noncarcinogen
3 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential direct contact for soil (IDEM, May 2009). NA = Not Applicable
4 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
5 - Screening criteria is for hexavalent chromium. Rationale Codes
6 - Screening criteria is for acenaphthene. For selection as a COPC:
7 - Screening criteria is for pyrene. ASL = Above Screening Level and Background
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the BSL = Below Screening Level and Background

Minimum Detection Maximum 
Detection

USEPA 
Residential 

RSL(2)

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Range of 
Nondetects



TABLE 7-4
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SURFACE SOIL

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Parameter
Frequency 

of 
Detection

Sample of 
Maximum 
Detection

Concentration 
Used for 

Screening(1)

USEPA SSL 
Migration to 

Groundwater(2)
IDEM RISC(3) Similar to 

Background? COPC Flag

Rationale for 
Contaminant 
Selection or 
Deletion(4)?

Metals (mg/kg)
Cadmium 26/41 0.104 J 1.41 J 28SS46SO0002 0.155 - 0.256 1.41 10.4 7.5 Yes No BSL
Chromium(5) 41/41 10.9 J 42.7 28SS01SO0002 -- 42.7 0.0118 38 No Yes ASL
Copper 41/41 7.73 104 28SS65SO0002 -- 104 440 920 No No BSL
Lead 45/45 10.2 J 270 28SS65SO0002 -- 270 NA 81 No Yes ASL
Zinc 41/41 15.5 230 28SS65SO0002 -- 230 5800 14000 No No BSL
Volatile Organics (mg/kg)
Benzene 1/23 0.00225 J 0.00225 J 28SS18SO0002 0.00199 - 0.00277 0.00225 0.004 0.034 NA No BSL
cis-1,2-Dichloroethene 1/23 0.00311 J 0.00311 J 28SS18SO0002 0.00199 - 0.00277 0.00311 0.164 0.4 NA No BSL
Methyl Tert-Butyl Ether 1/23 0.00216 J 0.00216 J 28SS18SO0002 0.00199 - 0.00277 0.00216 0.056 0.18 NA No BSL
Toluene 1/23 0.0014 J 0.0014 J 28SS18SO0002 0.00199 - 0.00277 0.0014 11.8 12 NA No BSL
Vinyl Chloride 1/23 0.00223 J 0.00223 J 28SS18SO0002 0.00199 - 0.00277 0.00223 0.000106 0.013 NA Yes ASL
PAHs (mg/kg)
2-Methylnaphthalene 12/41 0.00197 J 0.028 28SS42SO0002 0.00368 - 0.0403 0.028 2.8 3.1 NA No BSL
Acenaphthene 13/41 0.00199 J 0.00338 J 28SS07SO0002 0.00368 - 0.0403 0.00338 82 130 NA No BSL
Acenaphthylene(6) 4/41 0.00202 J 0.00693 J 28SS07SO0002 0.00368 - 0.0403 0.00693 NA 18 NA No BSL
Anthracene 5/41 0.00232 J 0.0119 J 28SS64SO0002 0.00368 - 0.0389 0.0119 840 2700 NA No BSL
Benzo(a)anthracene 6/41 0.00461 J 0.0252 28SS54SO0002 0.00368 - 0.0403 0.0252 0.2 19 NA No BSL
Benzo(a)pyrene 4/41 0.00841 0.0304 28SS54SO0002 0.00368 - 0.0403 0.0304 0.07 8.2 NA No BSL
Benzo(b)fluoranthene 6/41 0.0107 0.0424 28SS54SO0002 0.00368 - 0.0389 0.0424 0.7 57 NA No BSL
Benzo(g,h,i)perylene(7) 6/41 0.0094 0.189 28SS01SO0002 0.00368 - 0.0403 0.189 NA NA NA No BSL
Benzo(k)fluoranthene 5/41 0.00431 J 0.0161 28SS54SO0002 0.00368 - 0.0403 0.0161 7 570 NA No BSL
Chrysene 6/41 0.00499 J 0.0304 28SS54SO0002 0.00368 - 0.0403 0.0304 22 1900 NA No BSL
Dibenzo(a,h)anthracene 1/41 0.00834 0.00834 28SS54SO0002 0.00368 - 0.0403 0.00834 0.22 18 NA No BSL
Fluoranthene 31/41 0.00213 J 0.0526 28SS54SO0002 0.00368 - 0.00812 0.0526 1400 6300 NA No BSL
Fluorene 15/41 0.00199 J 0.00419 J 28SS46SO0002 0.00368 - 0.0403 0.00419 80 170 NA No BSL
Indeno(1,2,3-cd)pyrene 2/41 0.0178 0.0192 28SS54SO0002 0.00368 - 0.0403 0.0192 2.4 160 NA No BSL
Naphthalene 14/41 0.00222 J 0.0395 J 28SS01SO0002 0.00368 - 0.0403 0.0395 0.0094 0.7 NA Yes ASL
Phenanthrene(7) 8/41 0.00822 0.0206 28SS54SO0002 0.00368 - 0.0389 0.0206 NA 13 NA No BSL
Pyrene 22/41 0.00199 J 0.0491 28SS54SO0002 0.00368 - 0.00812 0.0491 190 4600 NA No BSL
PCBs (mg/kg)
Aroclor-1260 3/38 0.0229 J 0.152 J 28SS41SO0002 0.00909 - 0.024 0.152 0.48 6.2 NA NO BSL
Petroleum Hydrocarbons (mg/kg)
Diesel Range Organics (C08-C28) 40/41 8.77 421 28SS08SO0002 9.41 - 9.41 421 NA 230 NA YES ASL
High End Hydrocarbons (C08-C34) 41/41 10.8 453 28SS08SO0002 -- 453 NA 230 NA YES ASL
Gasoline Range Organics (C05-C12) 7/41 4.26 J 22.1 28SS19SO0002 4.11 - 8.81 22.1 NA 120 NA NO BSL

Footnotes Definitions
1 - The maximum detected concentration is used for screening purposes. C = Carcinogen
2 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2011.  Values are based on a dilution attenuation factor of 20. COPC = Chemical of Potential Concern
3 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) migration to groundwater for soil (IDEM, May 2009). J = Estimated Value
4- The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. N = Noncarcinogen
5 - Screening criteria is for hexavalent chromium. NA = Not Applicable
6 - Screening criteria is for acenaphthene.
7 - Screening criteria is for pyrene. Rationale Codes
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC. ASL = Above Screening Level and Background

BSL = Below Screening Level and Background

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Range of 
NondetectsMinimum Detection Maximum 

Detection



TABLE 7-5
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Parameter

Frequency of 
Detection

Sample of 
Maximum 
Detection

Concentration 
Used for 

Screening(1)

IDEM 
RISC(3)

Similar to 
Background? COPC Flag

Rationale for 
Contaminant Selection or 

Deletion(4)?
Metals (mg/kg)
Cadmium 6/30 0.144 J 0.241 J 28SB30SO0204 0.212 - 0.284 0.241 7 N 12 Yes No BSL
Chromium 30/30 11 33.7 28SB36SO0406 -- 33.7 0.29 C(5) 430 No Yes ASL
Copper 30/30 7.45 18.6 28SB13SO0204 -- 18.6 310 N 14000 Yes No BSL
Lead 33/33 8.03 34.1 28SB30SO0204 -- 34.1 400 400 No No BSL
Zinc 30/30 6.39 56 28SB30SO0204 -- 56 2300 N 100000 Yes No BSL
Semivolatiles (mg/kg)
2-Methylnaphthalene 5/30 0.0021 J 0.843 28SB21SO0204 0.00351 - 0.0082 0.843 31 N 630 NA No BSL
Acenaphthene 7/30 0.0021 J 0.143 28SB21SO0204 0.00351 - 0.0082 0.143 340 N 9500 NA No BSL
Acenaphthylene(6) 1/30 0.0141 0.0141 28SB32SO0204 0.00351 - 0.0082 0.0141 340 N(6) 1100 NA No BSL
Anthracene 2/30 0.00211 J 0.00663 J 28SB32SO0204 0.00351 - 0.0082 0.00663 1700 N 47000 NA No BSL
Benzo(a)anthracene 1/30 0.0735 0.0735 28SB32SO0204 0.00351 - 0.0082 0.0735 0.15 C 5 NA No BSL
Benzo(a)pyrene 1/30 0.0934 0.0934 28SB32SO0204 0.00351 - 0.0082 0.0934 0.015 C 0.5 NA Yes ASL
Benzo(b)fluoranthene 2/30 0.0025 J 0.124 28SB32SO0204 0.00351 - 0.0082 0.124 0.15 C 5 NA No BSL
Benzo(g,h,i)perylene 1/30 0.0571 0.0571 28SB32SO0204 0.00351 - 0.0082 0.0571 170 N(7) NA NA No BSL
Benzo(k)fluoranthene 1/30 0.0513 0.0513 28SB32SO0204 0.00351 - 0.0082 0.0513 1.5 C 50 NA No BSL
Chrysene 1/30 0.0922 0.0922 28SB32SO0204 0.00351 - 0.0082 0.0922 15 C 500 NA No BSL
Dibenzo(a,h)anthracene 1/30 0.0182 0.0182 28SB32SO0204 0.00351 - 0.0082 0.0182 0.015 C 0.5 NA Yes ASL
Fluoranthene 12/30 0.00199 J 0.0802 28SB32SO0204 0.00351 - 0.00781 0.0802 230 N 6300 NA No BSL
Fluorene 8/30 0.00211 J 0.0579 28SB21SO0204 0.00351 - 0.0082 0.0579 230 N 6300 NA No BSL
Indeno(1,2,3-cd)pyrene 1/30 0.0467 0.0467 28SB32SO0204 0.00351 - 0.0082 0.0467 0.15 C 5 NA No BSL
Naphthalene 6/30 0.00205 J 0.848 28SB21SO0204 0.00351 - 0.0082 0.848 3.6 C 3200 NA No BSL
Phenanthrene 7/30 0.00281 J 0.05 28SB21SO0204 0.00351 - 0.0142 0.05 170 N(7) 470 NA No BSL
Pyrene 8/30 0.00197 J 0.12 28SB32SO0204 0.00351 - 0.00781 0.12 170 N 4700 NA No BSL
Pesticides/PCBs (mg/kg)
Aroclor-1260 3/30 0.0677 0.729 J 28SB22SO0406 0.00877 - 0.0206 0.729 0.22 C 1.8 NA Yes ASL
Petroleum Hydrocarbons (mg/kg)
Diesel Range Organics (C08-C28) 30/30 8.14 2150 28SB22SO0406 -- 2150 NA 3100 NA No BSL
High End Hydrocarbons (C08-C34) 30/30 15.9 J 2780 28SB22SO0406 -- 2780 NA 3100 NA No BSL
Gasoline Range Organics (C05-C12) 3/30 4.74 J 28.1 28SB21SO0204 3.39 - 6.95 28.1 NA 3100 NA No BSL

Footnotes Definitions
1 - The maximum detected concentration is used for screening purposes. C = Carcinogen
2 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2011.  The noncarcinogenic values (denoted with a "N" flag) COPC = Chemical of Potential Concern
     are the screening level divided by 10 to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 J = Estimated Value
     (carcinogens denoted with a "C" flag). N = Noncarcinogen
3 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential direct contact for soil (IDEM, May 2009). NA = Not Applicable
4 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
5 - Screening criteria is for hexavalent chromium. Rationale Codes
6 - Screening criteria is for acenaphthene. For selection as a COPC:
7 - Screening criteria is for pyrene. ASL = Above Screening Level and Background
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the BSL = Below Screening Level and Background
chemical was retained as a COPC.

Maximum DetectionMinimum Detection Range of 
Nondetects

USEPA 
Residential RSL(2)

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil



TABLE 7-6
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Parameter Frequency of 
Detection

Sample of 
Maximum 
Detection

Concentration 
Used for 

Screening(1)

USEPA SSL 
Migration to 

Groundwater(2)

IDEM 
RISC(3)

Similar to 
Background? COPC Flag

Rationale for 
Contaminant Selection 

or Deletion(4)?

Metals (mg/kg)
Cadmium 6/30 0.144 J 0.241 J 28SB30SO0204 0.212 - 0.284 0.241 10.4 7.5 Yes No BSL
Chromium(5) 30/30 11 33.7 28SB36SO0406 -- 33.7 0.0118 38 No Yes ASL
Copper 30/30 7.45 18.6 28SB13SO0204 -- 18.6 440 920 No No BSL
Lead 33/33 8.03 34.1 28SB30SO0204 -- 34.1 NA 81 No No BSL
Zinc 30/30 6.39 56 28SB30SO0204 -- 56 5800 14000 Yes No BSL
PAHs (mg/kg)
2-Methylnaphthalene 5/30 0.0021 J 0.843 28SB21SO0204 0.00351 - 0.0082 0.843 2.8 3.1 NA No BSL
Acenaphthene 7/30 0.0021 J 0.143 28SB21SO0204 0.00351 - 0.0082 0.143 82 130 NA No BSL
Acenaphthylene(6) 1/30 0.0141 0.0141 28SB32SO0204 0.00351 - 0.0082 0.0141 82 18 NA No BSL
Anthracene 2/30 0.00211 J 0.00663 J 28SB32SO0204 0.00351 - 0.0082 0.00663 840 2700 NA No BSL
Benzo(a)anthracene 1/30 0.0735 0.0735 28SB32SO0204 0.00351 - 0.0082 0.0735 0.2 19 NA No BSL
Benzo(a)pyrene 1/30 0.0934 0.0934 28SB32SO0204 0.00351 - 0.0082 0.0934 0.07 8.2 NA Yes ASL
Benzo(b)fluoranthene 2/30 0.0025 J 0.124 28SB32SO0204 0.00351 - 0.0082 0.124 0.7 57 NA No BSL
Benzo(g,h,i)perylene(7) 1/30 0.0571 0.0571 28SB32SO0204 0.00351 - 0.0082 0.0571 190 NA NA No BSL
Benzo(k)fluoranthene 1/30 0.0513 0.0513 28SB32SO0204 0.00351 - 0.0082 0.0513 7 570 NA No BSL
Chrysene 1/30 0.0922 0.0922 28SB32SO0204 0.00351 - 0.0082 0.0922 22 1900 NA No BSL
Dibenzo(a,h)anthracene 1/30 0.0182 0.0182 28SB32SO0204 0.00351 - 0.0082 0.0182 0.22 18 NA No BSL
Fluoranthene 12/30 0.00199 J 0.0802 28SB32SO0204 0.00351 - 0.00781 0.0802 1400 6300 NA No BSL
Fluorene 8/30 0.00211 J 0.0579 28SB21SO0204 0.00351 - 0.0082 0.0579 80 170 NA No BSL
Indeno(1,2,3-cd)pyrene 1/30 0.0467 0.0467 28SB32SO0204 0.00351 - 0.0082 0.0467 2.4 160 NA No BSL
Naphthalene 6/30 0.00205 J 0.848 28SB21SO0204 0.00351 - 0.0082 0.848 0.0094 0.7 NA Yes ASL
Phenanthrene(7) 7/30 0.00281 J 0.05 28SB21SO0204 0.00351 - 0.0142 0.05 190 13 NA No BSL
Pyrene 8/30 0.00197 J 0.12 28SB32SO0204 0.00351 - 0.00781 0.12 190 4600 NA No BSL
Pesticides/PCBs (mg/kg)
Aroclor-1260 3/30 0.0677 0.729 J 28SB22SO0406 0.00877 - 0.0206 0.729 0.48 6.2 NA Yes ASL
Petroleum Hydrocarbons (mg/kg)
Diesel Range Organics (C08-C28) 30/30 8.14 2150 28SB22SO0406 -- 2150 NA 230 NA Yes ASL
High End Hydrocarbons (C08-C34) 30/30 15.9 J 2780 28SB22SO0406 -- 2780 NA 230 NA Yes ASL
Gasoline Range Organics (C05-C12) 3/30 4.74 J 28.1 28SB21SO0204 3.39 - 6.95 28.1 NA 120 NA No BSL

Footnotes Definitions
1 - The maximum detected concentration is used for screening purposes. C = Carcinogen
2 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2011.  Values are based on a dilution attenuation factor of 20. COPC = Chemical of Potential Concern
3 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) migration to groundwater for soil (IDEM, May 2009). J = Estimated Value
4- The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. N = Noncarcinogen
5 - Screening criteria is for hexavalent chromium. NA = Not Applicable
6 - Screening criteria is for acenaphthene.
7 - Screening criteria is for pyrene. Rationale Codes
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC. ASL = Above Screening Level and Background

BSL = Below Screening Level and Background

Exposure Medium: Subsurface Soil

Maximum DetectionMinimum Detection Range of 
Nondetects

Scenario Timeframe: Current/Future
Medium: Subsurface Soil



TABLE 7-7
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

Parameter Frequency of 
Detection

Sample of 
Maximum 
Detection

Concentration Used for 
Screening(1) IDEM RISC(3) COPC Flag

Rationale for 
Contaminant 
Deletion or 
Selection(4)

Metals (µg/L)
Zinc 2/2 3.98 J 13.2 28GW03-01 -- 13.2 470 N 11000 No BSL
Volatiles (µg/L)
cis-1,2-Dichloroethene 1/2 0.279 J 0.279 J 28GW03-01 0.5 - 0.5 0.279 2.8 N 77 No BSL
Methyl Tert-Butyl Ether 1/2 0.969 J 0.969 J 28GW03-01 0.5 - 0.5 0.969 12 C 40 No BSL

Notes: Definitions
1 - The maximum detected concentration is used for screening purposes. C = Carcinogen
2 - U.S. EPA Region Screening Level Table Tap Water (November 2011).  COPC = Chemical of Potential Concern
    The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond J = Estimated Value
     target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  N = Noncarcinogen
3 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC)  (IDEM, May 2009). NA = Not Applicable
4 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the Rationale Codes
chemical was retained as a COPC. For selection as a COPC:

ASL = Above Screening Level and Background
BSL = Below Screening Level and Background

Minimum Detected 
Concentration

Maximum Detected 
Concentration

Range of 
Nondetects

USEPA 
Residential 

RSL(2)



TABLE 7-8
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Parameter
Frequency of 
Detection(1)

Sample of 
Maximum 
Detection

Concentration Used 
for Screening(1) IDEM RISC(3) COPC Flag

Rationale for Contaminant 
Selection or Deletion(4)?

Metals (mg/kg)
Cadmium 7/10 0.572 J 28.5 J 28SD050006 0.394 - 1.26 28.5 7 N 12 Yes ASL
Chromium 10/10 7.25 J 67.1 J 28SD070006 -- 67.1 0.29 C(5) 430 Yes ASL
Copper 10/10 7.16 J 61.7 J 28SD100006 -- 67.1 310 N 14000 No BSL
Lead 10/10 13.6 J 92.6 J 28SD110006 -- 92.6 400 400 No BSL
Zinc 10/10 43.8 J 153 28SD050006 -- 153 2300 N 100000 No BSL
PAHs (mg/kg)
2-Methylnaphthalene 2/10 0.0074 J 0.0136 28SD020006 0.00388 - 0.0494 0.0136 31 N 630 No BSL
Acenaphthene 3/10 0.00289 J 0.00454 J 28SD080006 0.00767 - 0.0494 0.00454 340 N 9500 No BSL
Benzo(a)anthracene 4/10 0.0034 J 0.0276 J 28SD110006 0.00388 - 0.0494 0.0276 0.15 C 5 No BSL
Benzo(a)pyrene 5/10 0.00618 J 0.0491 28SD030006 0.00388 - 0.0494 0.0491 0.015 C 0.5 No BSL
Benzo(b)fluoranthene 4/10 0.0112 J 0.0465 28SD060006 0.00388 - 0.0494 0.0465 0.15 C 5 No BSL
Benzo(g,h,i)perylene 6/10 0.00731 J 0.0876 28SD030006 0.00388 - 0.0494 0.0876 170 N(6) NA No BSL
Benzo(k)fluoranthene 4/10 0.00324 J 0.017 J 28SD030006 0.00388 - 0.0494 0.017 1.5 C 50 No BSL
Chrysene 4/10 0.00731 0.0359 28SD060006 0.00388 - 0.0494 0.0359 15 C 500 No BSL
Dibenzo(a,h)anthracene 2/10 0.0369 J 0.0676 28SD030006 0.00388 - 0.0494 0.0676 0.015 C 0.5 No BSL
Fluoranthene 9/10 0.00999 0.0822 J 28SD060006 0.0415 - 0.0415 0.0822 230 N 6300 No BSL
Fluorene 2/10 0.00426 J 0.00552 J 28SD080006 0.00729 - 0.0494 0.00552 230 N 6300 No BSL
Indeno(1,2,3-cd)pyrene 5/10 0.00616 J 0.0561 28SD060006 0.00388 - 0.0494 0.0561 0.15 C 5 No BSL
Naphthalene 3/10 0.0036 J 0.02 28SD080006 0.00436 - 0.0494 0.02 3.6 C 3200 No BSL
Phenanthrene 3/10 0.0231 0.0292 28SD080006 0.0163 - 0.0555 0.0292 170 N(6) 470 No BSL
Pyrene 9/10 0.00681 J 0.0645 J 28SD060006 0.043 - 0.043 0.0645 170 N 4700 No BSL
PCBs (mg/kg)
Aroclor-1254 1/10 0.192 J 0.192 J 28SD030006 0.0093 - 0.0207 0.192 0.22 C 1.8 No BSL
Petroleum Hydrocarbons (mg/kg)
Diesel Range Organics (C08-C28) 8/10 8.59 37.1 J 28SD100006 7.58 - 8.93 37.1 NA 3100 No BSL
High End Hydrocarbons (C08-C34) 10/10 12.7 J 61.9 J 28SD100006 -- 61.9 NA 3100 No BSL

Footnotes Definitions
1 - The maximum detected concentration is used for screening purposes. C = Carcinogen
2 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, November 2011.  The noncarcinogenic values (denoted with a "N" flag) COPC = Chemical of Potential Concern
     are the screening level divided by 10 to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 J = Estimated Value
     (carcinogens denoted with a "C" flag). N = Noncarcinogen
3 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC) residential direct contact for soil (IDEM, May 2009). NA = Not Applicable
4 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
5 - Screening criteria is for hexavalent chromium. Rationale Codes
6 - Screening criteria is for pyrene. For selection as a COPC:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the ASL = Above Screening Level
chemical was retained as a COPC. BSL = Below Screening Level

Minimum Detected 
Concentration(2)

Maximum Detected 
Concentration(2)

Range of 
Detection Limits

USEPA Residential 
RSL(2)

Scenario Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment



TABLE 7-9
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE WATER

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Parameter Frequency of 
Detection

Sample of 
Maximum 
Detection

Concentration 
Used for 

Screening(1)
IDEM RISC(3) COPC Flag

Rationale for 
Contaminant Deletion 

or Selection(4)

Metals (µg/L)
Cadmium 1/3 1.29 1.29 28SW01-01 0.5 - 0.5 1.29 0.69 N 18 Yes ASL
Chromium 1/3 1.2 J 1.2 J 28SW01-01 1 - 1 1.2 0.031 C(5) 110 Yes ASL
Copper 3/3 1.55 J 2.98 28SW03-01 -- 2.98 62 N 1500 No BSL
Zinc 3/3 2.02 J 5.45 28SW03-01 -- 5.45 470 N 11000 No BSL
PAHs (µg/L)
Anthracene 2/3 0.0547 J 0.0559 J 28SW03-01 0.0581 - 0.0581 0.0559 130 N 2300 No BSL
Pyrene 2/3 0.0639 J 0.0808 J 28SW03-01 0.0935 - 0.0935 0.0808 8.7 N 1100 No BSL

Notes: Definitions
1 - The maximum detected concentration is used for screening purposes. C = Carcinogen
2 - U.S. EPA Region Screening Level Table Tap Water (November 2011).  COPC = Chemical of Potential Concern
    The noncarcinogenic values (denoted with a "N" flag) are the RSL divided by 10 to correspond J = Estimated Value
     target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  N = Noncarcinogen
3 - Indiana Department of Environmental Management (IDEM), Risk Integrated System of Closure (RISC)  (IDEM, May 2009). NA = Not Applicable
4 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
5 - Screening criteria is for hexavalent chromium. Rationale Codes
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC. ASL = Above Screening Level and Background

BSL = Below Screening Level and Background

Minimum 
Detection

Maximum 
Detection

Range of 
Nondetects

USEPA 
Residential 

RSL(2)



TABLE 7-10

CHEMICALS RETAINED AS COPCs
SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE
CRANE, INDIANA

Inorganics
Cadmium X X
Chromium X X X X X X
Copper X
Lead X
Volatile Organics
Benzene X
Vinyl Chloride X
PAHs
2-Methylnaphthalene X
Benzo(a)anthracene X X
Benzo(a)pyrene X X X X
Benzo(b)fluoranthene X X
Dibenzo(a,h)anthracene X X
Naphthalene X X
PCB
Aroclor-1260 X X X
Petroleum Hydrocarbons
Diesel Range Organics (C08-C28) X X
High End Hydrocarbons (C08-C34) X X

X - Indicates chemical was retained as a COPC.

Chemical Surface WaterSedimentDirect 
Contact

Surface Soil Subsurface Soil
Direct 

Contact
Soil to 

Groundwater
GroundwaterSoil to 

Groundwater



TABLE 7-11 
 

RECEPTORS AND EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION 
SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA 

NSA CRANE 
CRANE, INDIANA 

 
Receptors Exposure Routes 

Maintenance Worker 
(current/future land use) 

• Soil dermal contact (surface) 
• Soil incidental ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 
• Surface water/sediment dermal contact 
• Sediment (Incidental ingestion) 

Industrial Worker 
(current/future land use)(1) 

• Soil dermal contact (surface) 
• Soil incidental ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 

Adolescent Trespassers 
(6 to 17 years) 
(current/future land use) 

• Soil dermal contact (surface) 
• Soil incidental ingestion (surface) 
• Inhalation of air/dust/emissions(surface) 
• Surface water/sediment dermal contact 
• Surface water/sediment incidental ingestion 

Construction Workers 
(current/future land use) 

• Soil dermal contact (surface and subsurface) 
• Soil incidental ingestion (surface and subsurface) 
• Inhalation of air/dust/emissions (surface and subsurface) 

Small Child (0 to 6 years) and 
Adult Recreational Users 
(future land use) 

• Soil dermal contact (surface) 
• Soil incidental ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 
• Surface water/sediment dermal contact 
• Surface water/sediment incidental ingestion 

On-Base Residents (Adult/Children) 
(future land use)(1) 

• Soil dermal contact (surface) 
• Soil incidental ingestion (surface) 
• Inhalation of air/dust/emissions (surface) 
• Surface water/sediment dermal contact 
• Surface water/sediment incidental ingestion 

 
1 – Industrial workers and r esidents w ill al so be e valuated f or ex posures t o c hemicals of  c oncern i n 

subsurface s oil i n t he u ncertainty s ection of  t he r isk as sessments.  This s cenario i s i ncluded t o 
account f or t he pos sibility t hat s ubsurface s oil c ould be brought t o t he s urface in f uture ex cavation 
projects. 
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TABLE 7-12
SELECTION OF EXPOSURE PATHWAYS

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE, CRANE, INDIANA

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current/Future Surface Soil Surface Soil SWMU 28 Maintenance Adult Ingestion Quant Maintenance workers may contact surface soil during normal work activities.
Worker Dermal Quant

Occupational Adult Ingestion Quant Industrial workers may contact surface soil during normal work activities.
Worker Dermal Quant

Construction Adult Ingestion Quant Construction workers may contact surface soil during normal work activities.
Worker Dermal Quant

Trespassers Adolescents Ingestion Quant

Dermal Quant

Air SWMU 28 Maintenance Adult Inhalation Quant Maintenance workers may contact surface soil during normal work activities.

Worker

Occupational Adult Inhalation Quant Maintenance workers may contact surface soil during normal work activities.
Worker

Construction Adult Inhalation Quant Maintenance workers may contact surface soil during normal work activities.

Worker

Trespassers Adolescents Inhalation Quant Maintenance workers may contact surface soil during normal work activities.

Subsurface Soil Subsurface Soil SWMU 28 Maintenance Adult Ingestion None Maintenance workers are not expected to be exposed to subsurface soil.
Worker Dermal None

Occupational Adult Ingestion None Industrial workers are not expected to be exposed to subsurface soil.
Worker Dermal None

Construction Adult Ingestion Quant Construction workers may contact subsurface soil during normal work activities.
Worker Dermal Quant

Trespassers Adolescents Ingestion None
Dermal None

Air SWMU 28 Maintenance Adult Inhalation None Maintenance workers are not expected to be exposed to subsurface soil.
Worker

Occupational Adult Inhalation None Industrial workers are not expected to be exposed to subsurface soil.
Worker

Construction Adult Inhalation Quant Construction workers may contact subsurface soil during normal work activities.
Worker

Trespassers Adolescents Inhalation None

Groundwater Groundwater SWMU 28 Maintenance Adult Ingestion None Maintenance workers are not expected to be exposed to groundwater.
Worker Dermal None

Industrial Adult Ingestion None Occupational workers are not expected to be exposed to groundwater.
Worker Dermal None

Occupational Adult Ingestion None No COPCs were selected for groundwater.
Worker Dermal None

Trespassers Adolescents Ingestion None Trespassers are not expected to be exposed to groundwater.

Dermal None

  Adolescent trespassers may be exposed to surface soil while at the site.

Trespassers are not exposed to subsurface soil.

Trespassers are not exposed to subsurface soil.
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TABLE 7-12
SELECTION OF EXPOSURE PATHWAYS

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE, CRANE, INDIANA

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current/Future Surface Water Surface Water SWMU 28 Maintenance Adult Ingestion Quant A maintenance worker may come into dermal contact with surface water.
Worker Dermal Quant

Occupational Adult Ingestion Quant An industrial worker may come into contact with surface water.
Worker Dermal Quant

Construction Adult Ingestion None A construction worker is not expected to come into contact with surface water.
Worker Dermal None

Trespassers Adolescents Ingestion Quant A trespasser may come into contact with surface water.
Dermal Quant

Sediment Sediment SWMU 28 Maintenance Adult Ingestion Quant Maintenance workers may come into contact with sediment.
Worker Dermal Quant

Industrial Adult Ingestion None Industrial workers are not expected to come into contact with sediment.
Worker Dermal None

Construction Adult Ingestion None Construction workers are not expected to be exposed to sediment.
Worker Dermal None

Trespassers Adolescents Ingestion Quant Trespassers may be exposed to sediment.

Dermal Quant
Future Surface Soil Surface Soil SWMU 28 Residents Child Ingestion Quant

Dermal Quant
Adult Ingestion Quant

Dermal Quant
Recreational Child Inhalation Quant

Users Quant
Adult Inhalation Quant

Quant
Air SWMU 28 Residents Child Inhalation None

Adult Inhalation None

Recreational Child Inhalation None
Users

Adult Inhalation None

Subsurface Soil Subsurface Soil SWMU 28 Residents Child Inhalation None

Adult Inhalation None

Recreational Child Inhalation None
Users

Adult Inhalation None
A future adult recreational user is not expected to be exposed to subsurface soil.

A future child recreational user is not expected to be exposed to subsurface soil.

A future adult resident is not expected to be exposed to subsurface soil.

A future child resident may be exposed to surface soil.

A future adult resident may be exposed to surface soil.

A future child recreational user may be exposed to surface soil.

A future adult recreational user may be exposed to surface soil.

A future child resident is not expected to be exposed to subsurface soil.

A future adult resident may be exposed to surface soil.

A future adult recreational user may be exposed to surface soil.

A future child recreational user may be exposed to surface soil.

A future child resident may be exposed to surface soil.
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TABLE 7-12
SELECTION OF EXPOSURE PATHWAYS

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE, CRANE, INDIANA

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Future Air SWMU 28 Residents Child Inhalation None

Adult Inhalation None

Recreational Child Inhalation None
Users

Adult Inhalation None

Groundwater Groundwater SWMU 28 Residents Child Ingestion None
Dermal None

Adult Ingestion None
Dermal None

Recreational Child Ingestion None
Users Dermal None

Adult Ingestion None
Dermal None

Air SWMU 28 Residents Child Inhalation None

Adult Inhalation None

Recreational Child Inhalation None
Users

Adult Inhalation None

Surface Water Surface Water SWMU 28 Residents Child Ingestion Quant A future child resident may be exposed to surface water.
Dermal Quant

Adult Ingestion Quant A future adult resident may be exposed to surface water.
Dermal Quant

Recreational Child Ingestion Quant A future child recreational user may be exposed to surface water.
Users Dermal Quant

Adult Ingestion Quant A future adult recreational user may be exposed to surface water.
Dermal Quant

Sediment Sediment SWMU 28 Residents Child Ingestion Quant A future child resident may be exposed to sediment.
Dermal Quant

Adult Ingestion Quant A future adult resident may be exposed to sediment.
Dermal Quant

Recreational Child Ingestion Quant A future child recreational user may be exposed to sediment.
Users Dermal Quant

Adult Ingestion Quant A future adult recreational user may be exposed to sediment.
Dermal Quant

Notes:
Quant - Quantitative.

No COPCs were identified in groundwater.

No COPCs were identified in groundwater.

A future child resident is not expected to be exposed to subsurface soil.

A future adult resident is not expected to be exposed to subsurface soil.

A future child recreational user is not expected to be exposed to subsurface soil.

A future adult recreational user is not expected to be exposed to subsurface soil.

No COPCs were identified in groundwater.

No COPCs were identified in groundwater.

No COPCs were identified in groundwater.

No COPCs were identified in groundwater.

No COPCs were identified in groundwater.

No COPCs were identified in groundwater.



TABLE 7-13

EXPOSURE POINT CONCENTRATIONS

NSA CRANE
CRANE, INDIANA

Surface Soil Subsurface Soil Surface Water Sediment
(mg/kg) (mg/kg) (μg/L) (mg/kg)

Inorganics
Cadmium NA NA 1.3 12
Chromium 21.2 23.8 1.2 45.1
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene 0.0016 0.093 NA NA
Dibenzo(a,h)anthracene NA 0.018 NA NA
PCBs
Aroclor-1260 NA 0.036 NA NA

Notes:
The exposure point concentrations (EPCs) were calculated according to USEPA's ProUCL guidance.  See the
RAGS PART D Table 3s in Appendix D for details concerning the EPCs.
NA - Not applicable.  Not a COPC for this media.

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
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SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE, CRANE, INDIANA

PAGE 1 OF 3

Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

All Exposures

Csoil/Csed (mg/kg)
Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Csw (µg/L) NA
Maximum or                
95% UCL(1) NA

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

ED (years) 1(2) 25(2) 25(2) 11(3) 6(4) 24(4) 6(4) 24(4)

BW (kg) 70(5) 70(4) 70(4) 43(5) 15(4) 70(4) 15(4) 70(4)

ATn (days) 365(6) 9,125(5) 9,125(5) 4,015(5) 2,190(5) 8,760(5) 2,190(5) 8,760(5)

ATc (days) 25,550(6) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5)

Incidental Ingestion/Dermal Contact with Soil
IR (mg/day) 330(7) 100(4) 100(4) 100(4) 200(4) 100(4) 200(4) 100(4)

EF-Soil (days/year) 150(8) 24(6) 250(4) 26(7) 52(8) 52(8) 350(4) 350(4)

FI (unitless) 1(5) 1(4) 1(4) 1(4) 0.5(9) 0.5(9) 1(4) 1(4)

SA (cm2/day) 3,300(10) 3,300(11) 3,300(11) 3,280(12) 3,300(10) 9,070(13) 2,800(11) 5,700(11)

AF (mg/cm2) 0.3(10) 0.2(11) 0.2(11) 0.2(11) 0.2(11) 0.07(11) 0.2(11) 0.07(11)

ABS (unitless)
chemical-
specific(10)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

CF (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
Cair (mg/m3) calculated(7) calculated(14) calculated(14) calculated(14) calculated(14) calculated(14) calculated(14) calculated(14)

ET (hours/day) 8(15) 8(16) 8(16) 4(9) 4(9) 4(9) 24(17) 24(17)

EF-Soil (days/year) 150(8) 24(4) 250(4) 26(7) 52(8) 52(8) 350(4) 350(4)

PEF (m3/kg) 1.34E+06(7) 1.319E+9(14,15) 1.319E+9(14,15) 1.319E+9(14,15) 1.319E+9(14,15) 1.319E+9(14,15) 1.319E+9(14,15) 1.319E+9(14,15)

Ingestion/Dermal Contact with Surface Water 
CRsw (L/hr) NA NA NA 0.05(18) 0.05(18) 0.01(18) 0.05(18) 0.01(18)

EF (days/year) NA 24(6) NA 26(7) 52(8) 52(8) 52(8) 52(8)

ET (hours/day) and tevent 

(hours/event)
NA 2(9) NA 4(9) 4(9) 4(9) 4(9) 4(9)

EV (events/day) NA 1(9) NA 1(9) 1(9) 1(9) 1(9) 1(9)

A (cm2/day) NA 3,300(11) NA 3,280(12) 3,300(10) 9,070(13) 3,300(10) 9,070(13)

Kp (cm/hour) NA
chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

t* (hour/event), τ (hour), 
and B (unitless) NA

chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

CF (L/cm3) NA 1E-03 NA 1E-03 1E-03 1E-03 1E-03 1E-03



TABLE 7-14

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE, CRANE, INDIANA
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Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

Incidental Ingestion/Dermal Contact with Sediment
IR (mg/day) NA 100(4) NA 100(4) 200(4) 100(4) 100(9) 50(9)

EF-Sediment (days/year) NA 24(6) NA 26(7) 52(8) 52(8) 52(8) 52(8)

FI (unitless) NA 1(4) NA 1(4) 0.5(9) 0.5(9) 1(4) 1(4)

SA (cm2/day) NA 3,300(11) NA 3,280(12) 3,300(10) 9,070(13) 2,800(11) 5,700(11)

AF (mg/cm2) NA 0.2(11) NA 0.2(11) 0.2(11) 0.07(11) 0.2(11) 0.07(11)

ABS (unitless) NA
chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

CF (kg/mg) NA 1E-06 NA 1E-06 1E-06 1E-06 1E-06 1E-06
Notes:
A Skin surface area available for contact EF          Exposure frequency
ABS       Absorption factor ET          Exposure time
AF          Soil-to-skin adherence factor EV          Event frequency
ATc         Averaging time for carcinogenic effects FI            Fraction ingested from contaminated source
ATn         Averaging time for noncarcinogenic effects InhR        Inhalation rate
B            Bunge Model partitioning coefficient IR            Ingestion rate (soil)
BW         Body weight Kp           Permeability coefficient from water through skin
CF          Conversion factor SA          Skin surface area available for contact
CR          Contact rate PEF        Particulate emission factor
Csoil/sed      Exposure concentration for soil/sediment τ             Lag time
Csw        Exposure concentration for surface water t*            Time it takes to reach steady-state conditions
Cair             Exposure concentration for air tevent       Duration of event
ED          Exposure duration

1 - U.S. EPA, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
2 - U.S. EPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.
3 - Adolescents ages 7 to 16 years old.
4 - U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
5 - U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
6 - Assume two days a month for reasonable maximum exposure and one day a month for central tendency exposure.
7 - Assume one day a week in warm weather months for reasonable maximum exposure and every other week for central tendency exposure.
8 - Assume two days a week in warm weather months for reasonable maximum exposure and one day a week for central tendency exposure.
9 - Professional judgment.
10 - Assume 50 percent of total body surface area is exposed, U.S. EPA, 2004.
11 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.
12 - Assume 25 percent of total body surface area is exposed, U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
13 - Assume that  head, arms, hands, lower legs, and feet are exposed, U.S. EPA, 1997a.



TABLE 7-14

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE, CRANE, INDIANA
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Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

14 - U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.
15 - IDEM, 2006: RISC Technical Guide, January 31, 2006 (Revised May 1, 2009).
16 - Assume an 8-hour work shift.
17 - U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
18 - U.S. EPA Region 4, 2000: Supplement Guidance to RAGS: Region 4 Bulletins.



TABLE 7-15

SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURES

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE, CRANE,  INDIANA

PAGE 1 OF 3

Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

All Exposures

Csoil/Csed (mg/kg)
Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Csw (µg/L) NA
Maximum or                
95% UCL(1) NA

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

Maximum or                
95% UCL(1)

ED (years) 1(2) 9(3) 9(3) 11(4) 2(3) 7(3) 2(3) 7(3)

BW (kg) 70(3) 70(3) 70(3) 43(5) 15(3) 70(3) 15(3) 70(3)

ATn (days) 365(5) 3,285(5) 3,285(5) 4,015(5) 730(5) 2,555(5) 730(5) 2,555(5)

ATc (days) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5) 25,550(5)

Incidental Ingestion/Dermal Contact with Soil
IR (mg/day) 165(6) 50(3) 50(3) 50(3) 100(3) 50(3) 100(3) 50(3)

EF-Soil (days/year) 150(7) 12(8) 219(3) 13(9) 26(10) 26(10) 234(3) 234(3)

FI (unitless) 1(3) 1(3) 1(3) 1(3) 0.5(2) 0.5(2) 1(3) 1(3)

SA (cm2/day) 3,300(11) 3,300(11) 3,300(11) 3,100(12) 3,300(13) 9,070(14) 2,800(11) 5,700(11)

AF (mg/cm2) 0.1(11) 0.02(11) 0.02(11) 0.04(11) 0.04(11) 0.01(11) 0.04(11) 0.01(11)

ABS (unitless)
chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

CF (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
Cair (mg/m3) calculated(15) calculated(15) calculated(15) calculated(15) calculated(15) calculated(15) calculated(15) calculated(15)

ET (hours/day) 8(16) 8(16) 8(16) 2(2) 2(2) 2(2) 24(17) 24(17)

EF-Soil (days/year) 150(7) 12(8) 219(3) 13(9) 50(10) 26(10) 234(3) 234(3)

PEF (m3/kg) 1.34E+06(15) 1.319E+9(15,18) 1.319E+9(15,18) 1.319E+9(15,18) 1.319E+9(15,18) 1.319E+9(15,18) 1.319E+9(15,18) 1.319E+9(15,18)

Ingestion/Dermal Contact with Surface Water 
CRsw (ml/hr) NA NA NA 0.05(19) 0.05(19) 0.01(19) 0.05(19) 0.01(19)

EF (days/year) NA 12(8) NA 13(9) 26(10) 26(10) 26(10) 26(10)

ET (hours/day) and tevent 

(hours/event)
NA 1.5(2) NA 2(2) 2(2) 2(2) 2(2) 2(2)

EV (events/day) NA 1(2) NA 1(2) 1(2) 1(2) 1(2) 1(2)

A (cm2/day) NA 3,300(11) NA 3,100(12) 3,300(13) 9,070(14) 3,300(13) 9,070(14)

Kp (cm/hour) NA
chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

t* (hour/event), τ (hour), 
and B (unitless) NA

chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

CF (L/cm3) NA 1E-03 NA 1E-03 1E-03 1E-03 1E-03 1E-03
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SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURES

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE, CRANE,  INDIANA
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Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

Incidental Ingestion/Dermal Contact with Sediment
IR (mg/day) NA 50(3) NA 50(3) 100(3) 50(3) 50(2) 25(2)

EF-Sediment (days/year) NA 12(8) NA 13(9) 26(10) 26(10) 26(10) 26(10)

FI (unitless) NA 1(3) NA 1(3) 0.5(2) 0.5(2) 1(3) 1(3)

SA (cm2/day) NA 3,300(11) NA 3,100(12) 3,300(13) 9,070(14) 2,800(11) 5,700(11)

AF (mg/cm2) NA 0.02(11) NA 0.04(11) 0.04(11) 0.01(11) 0.04(11) 0.01(11)

ABS (unitless) NA
chemical-
specific(11) NA

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

chemical-
specific(11)

CF (kg/mg) NA 1E-06 NA 1E-06 1E-06 1E-06 1E-06 1E-06
Notes:
A            Skin surface area available for contact EF          Exposure frequency
ABS       Absorption factor ET          Exposure time
AF          Soil-to-skin adherence factor EV          Event frequency
ATc         Averaging time for carcinogenic effects FI            Fraction ingested from contaminated source
ATn         Averaging time for noncarcinogenic effects InhR        Inhalation rate
B            Bunge Model partitioning coefficient IR            Ingestion rate (soil)
BW         Body weight Kp           Permeability coefficient from water through skin
CF          Conversion factor NA Not applicable
CR          Contact rate SA          Skin surface area available for contact
Csoil/sed      Exposure concentration for soil/sediment PEF        Particulate emission factor
Csw        Exposure concentration for surface water τ             Lag time
Cair             Exposure concentration for air t*            Time it takes to reach steady-state conditions
ED          Exposure duration tevent       Duration of event

UCL Upper confidence limit on arithmetic mean

1 - U.S. EPA, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
2 - Professional judgment.
3 - U.S. EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
4 - Adolescents ages 7 to 16 years old.
5 - U.S. EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
6 - Central tendency exposure is assumed to be one-half the reasonable maximum exposure value.
7 - Ground is assumed to be frozen or snow covered 22 weeks per year.
8 - Assume 2 days a month for RME and one day a month for CTE.
9 - Assume 1 day a week in warm weather months for RME and every other week for CTE.
10 - Assume 2 days a week in warm weather months for RME and one day a week for CTE.
11 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.



TABLE 7-15

SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURES

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE, CRANE,  INDIANA
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Exposure Parameter Construction 
Worker

Maintenance 
Worker

Occupational 
Worker

Adolescent 
Trespasser

Child 
Recreational 

User

Adult 
Recreational 

User

On-Site Child 
Resident

On-Site Adult 
Resident

12 - Assume 25 percent of total body surface area is exposed, U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
13 - Assume 50 percent of total body surface area is exposed, U.S. EPA, 2004.
14 - Assume that  head, arms, hands, lower legs, and feet are exposed (U.S. EPA, 1997a).
15 - U.S. EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.
16 - Assume an 8-hour work shift.
17 - U.S. EPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
18 - IDEM, 2006: RISC Technical Guide, January 31, 2006 (Revised May 1, 2009).
19 - U.S. EPA Region IV, 2000: Supplement Guidance to RAGS: Region 4 Bulletins.
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TABLE 7-16
NON-CANCER TOXICITY DATA -- ORAL/DERMAL

NSA CRANE, CRANE, INDIANA

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2) Primary Combined RfD:Target Organ(s)
of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1) Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA NA
Metals
Cadmium Chronic 1.0E-05 mg/kg/day 0.025 2.5E-07 mg/kg/day Kidney 10/1 IRIS 10/3/2011

Subchronic 2.0E-02 mg/kg/day 0.025 5.0E-04 mg/kg/day None Reported 100/3 HEAST 9/97
Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day None Reported 300/3 IRIS 6/3/2011

Notes: Definitions:

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for NA = Not Available.

        Dermal Risk Assessment) Interim. EPA/540/R/99/005. HEAST = Health Effects Assessment Summary Tables

2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. IRIS = Integrated Risk Information System.

3 - Values are for hexavalent chromium.

Chromium(3)
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TABLE 7-17
NON-CANCER TOXICITY DATA -- INHALATION

NSA CRANE, CRANE, INDIANA

Chemical Chronic/ Inhalation RfC Extrapolated RfD(1) Primary Combined RfC : Target Organ(s)
of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA
Metals
Cadmium Chronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) Kidney, Respiratory NA Cal EPA 12/2008
Chromium(2)

Chronic 1.0E-04 mg/m3 2.9E-05 (mg/kg/day) Respiratory 300/1 IRIS 1/13/2012

Notes:
1 - Extrapolated RfD = RfC *20m3/day / 70 kg

Definitions:
NA = Not Applicable
Cal EPA = Technical Support Document For the Derivation of Noncancer Reference Exposure Levels, December 2008.
IRIS = Integrated Risk Information System.
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TABLE 7-18
CANCER TOXICITY DATA -- ORAL/DERMAL

NSA CRANE, CRANE, INDIANA

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds
Benzo(a)pyrene(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 2/1/2012
Dibenzo(a,h)anthracene(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993
Metals
Cadmium NA NA NA NA NA B1 / Probable human carcinogen IRIS 10/3/2011

Chromium(3,4) 5.0E-01 (mg/kg/day)-1 0.025 2.0E+01 (mg/kg/day)-1 Carcinogenic potential cannot be determined 
(Oral route) NJDEP 4/8/2009

Notes:
1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 -  Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral absorption efficiency for dermal.
3 - Carcinogenic PAHs and hexavalent chromium are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's Supplemental Guidance 
      for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
4 - Values are for hexavalent chromium.

IRIS = Integrated Risk Information System.

NA = Not Available.

NJDEP = New Jersey Department of Environmental Protection.
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TABLE 7-19
CANCER TOXICITY DATA -- INHALATION

NSA CRANE, CRANE, INDIANA

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF

of Potential Slope Factor(1) Cancer Guideline  
Concern Value Units Value Units Description Source(s) Date(s)

(MM/DD/YYYY)
Semivolatile Organic Compounds
Benzo(a)pyrene(2) 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day)-1 NA Cal EPA 9/2009
Dibenzo(a,h)anthracene(2) 1.2E-03 (ug/m3)-1 4.2E+00 (mg/kg/day)-1 NA Cal EPA 9/2009
Metals
Cadmium 1.8E-03 (ug/m3)-1 6.3E+00 (mg/kg/day)-1 B1 /Known/likely human carcinogen IRIS 10/3/2011

Chromium(2,3) 8.4E-02 (ug/m3)-1 2.9E+02 (mg/kg/day)-1 Known/likely human carcinogen (Inhalation 
route) IRIS 1/13/2012

Notes:
1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/day.
2 - Carcinogenic PAHs and hexavalent chromium are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's 
      Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
3 - Values are for hexavalent chromium.

Definitions:
IRIS = Integrated Risk Information System.
NA = Not Available.
Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.
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TABLE 7-20

SUMMARY OF CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Maintenance Worker Surface Soil Incidental Ingestion 4E-07 -- -- -- 0.0007 --
Dermal Contact 3E-10 -- -- -- -- --
Inhalation 1E-08 -- -- -- 0.000004 --
Total 4E-07 -- -- -- 0.0007 --

Surface Water Dermal Contact 1E-07 -- -- -- 0.0005 --
Total 1E-07 -- -- -- 0.0005 --

Sediment Incidental Ingestion 8E-07 -- -- -- 0.003 --
Total 8E-07 -- -- -- 0.003 --

Occupational Worker Surface Soil Incidental Ingestion 4E-06 -- --  Hexavalent Chromium 0.007 --
Dermal Contact 4E-09 -- -- -- -- --
Inhalation 1E-07 -- -- -- 0 --
Total 4E-06 -- --  Hexavalent Chromium 0.007 --

Construction Worker Surface Soil Incidental Ingestion 9E-07 -- -- -- 0.002 --
Dermal Contact 4E-10 -- -- -- 0 --
Inhalation 8E-06 -- --  Hexavalent Chromium 0.02 --
Total 9E-06 -- --  Hexavalent Chromium 0.02 --

Subsurface Soil Incidental Ingestion 1E-06 -- -- -- 0.002 --
Dermal Contact 3E-08 -- -- -- 0 --
Inhalation 9E-06 -- --  Hexavalent Chromium 0.02 --
Total 1E-05 -- --  Hexavalent Chromium 0.03 --

Adolescent Trespasser Surface Soil Incidental Ingestion 8E-07 -- -- -- 0.001 --
Dermal Contact 8E-10 -- -- -- 0 --
Inhalation 8E-09 -- -- -- 0.000002 --
Total 8E-07 -- -- -- 0.001 --

Surface Water Incidental Ingestion 9E-08 -- -- -- 0.0006 --
Dermal Contact 5E-07 -- -- -- 0.002 --
Total 6E-07 -- -- -- 0.002 --

Sediment Incidental Ingestion 2E-06 -- --  Hexavalent Chromium 0.004 --
Dermal Contact 0E+00 -- -- -- 0.0005 --
Total 2E-06 -- --  Hexavalent Chromium 0.005 --

Child Recreational User Surface Soil Incidental Ingestion 5E-06 -- --  Hexavalent Chromium 0.007 --
Dermal Contact 4E-09 -- -- -- 0 --
Inhalation 1E-08 -- -- -- 0.000004 --
Total 5E-06 -- --  Hexavalent Chromium 0.007 --

Surface Water Incidental Ingestion 5E-07 -- -- -- 0.003 --
Dermal Contact 3E-06 -- --  Hexavalent Chromium 0.01 --
Total 3E-06 -- --  Hexavalent Chromium 0.01 --

Sediment Incidental Ingestion 1E-05 -- --  Hexavalent Chromium 0.03 --
Dermal Contact 0E+00 -- -- -- 0.003 --
Total 1E-05 -- --  Hexavalent Chromium 0.03 --
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TABLE 7-20

SUMMARY OF CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Adult Recreational User Surface Soil Incidental Ingestion 7E-07 -- -- -- 0.0007 --
Dermal Contact 1E-09 -- -- -- 0 --
Inhalation 2E-08 -- -- -- 0.000004 --
Total 7E-07 -- -- -- 0.0007 --

Surface Water Incidental Ingestion 3E-08 -- -- -- 0.0001 --
Dermal Contact 2E-06 -- --  Hexavalent Chromium 0.006 --
Total 2E-06 -- --  Hexavalent Chromium 0.006 --

Sediment Incidental Ingestion 1E-06 -- -- -- 0.003 --
Dermal Contact 0E+00 -- -- -- 0.0006 --
Total 1E-06 -- -- -- 0.003 --

Lifetime Recreational User Surface Soil Incidental Ingestion 5E-06 -- --  Hexavalent Chromium NA --
Dermal Contact 6E-09 -- -- -- NA --
Inhalation 3E-08 -- -- -- NA --
Total 5E-06 -- --  Hexavalent Chromium NA --

Surface Water Incidental Ingestion 6E-07 -- -- -- NA --
Dermal Contact 5E-06 -- --  Hexavalent Chromium NA --
Total 6E-06 -- --  Hexavalent Chromium NA --

Sediment Incidental Ingestion 1E-05 -- --  Hexavalent Chromium NA --
Dermal Contact 0E+00 -- -- -- NA --
Total 1E-05 -- --  Hexavalent Chromium NA --

Child Residents Surface Soil Incidental Ingestion 6E-05 --  Hexavalent Chromium -- 0.09 --
Dermal Contact 2E-08 -- -- -- 0 --
Inhalation 6E-07 -- -- -- 0.0002 --
Total 6E-05 --  Hexavalent Chromium -- 0.09 --

Surface Water Incidental Ingestion 5E-07 -- -- -- 0.003 --
Dermal Contact 3E-06 -- --  Hexavalent Chromium 0.01 --
Total 3E-06 -- --  Hexavalent Chromium 0.01 --

Sediment Incidental Ingestion 5E-09 -- -- -- 0.00001 --
Dermal Contact 0E+00 -- -- -- 0.003 --
Total 5E-09 -- -- -- 0.003 --

Adult Residents Surface Soil Incidental Ingestion 9E-06 -- --  Hexavalent Chromium 0.01 --
Dermal Contact 5E-09 -- -- -- 0 --
Inhalation 8E-07 -- -- -- 0.0002 --
Total 1E-05 -- --  Hexavalent Chromium 0.01 --

Surface Water Incidental Ingestion 3E-08 -- -- -- 0.0001 --
Dermal Contact 2E-06 -- --  Hexavalent Chromium 0.006 --
Total 2E-06 -- --  Hexavalent Chromium 0.006 --

Sediment Incidental Ingestion 1E-06 -- -- -- 0.003 --
Dermal Contact 0E+00 -- -- -- 0.0004 --
Total 1E-06 -- -- -- 0.003 --
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TABLE 7-20

SUMMARY OF CANCER RISKS AND HAZARD INDICES
REASONABLE MAXIMUM EXPOSURES

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Lifelong Residents Surface Soil Incidental Ingestion 7E-05 --  Hexavalent Chromium -- NA --
Dermal Contact 3E-08 -- -- -- NA --
Inhalation 1E-06 -- -- -- NA --
Total 7E-05 --  Hexavalent Chromium -- NA --

Surface Water Incidental Ingestion 6E-07 -- -- -- NA --
Dermal Contact 5E-06 -- --  Hexavalent Chromium NA --
Total 6E-06 -- --  Hexavalent Chromium NA --

Sediment Incidental Ingestion 1E-06 -- -- -- NA --
Dermal Contact 0E+00 -- -- -- NA --
Total 1E-06 -- -- -- NA --
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TABLE 7-21

SUMMARY OF CANCER RISKS AND HAZARD INDICES
CENTRAL TENDENCY EXPOSURES

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Maintenance Worker Surface Soil Incidental Ingestion 3E-08 -- -- -- 0.0002 --
Dermal Contact 6E-12 -- -- -- 0 --
Inhalation 2E-09 -- -- -- 0.000002 --
Total 3E-08 -- -- -- 0.0002 --

Surface Water Dermal Contact 1E-08 -- -- -- 0.0002 --
Total 1E-08 -- -- -- 0.0002 --

Sediment Incidental Ingestion 7E-08 -- -- -- 0.0006 --
Total 7E-08 -- -- -- 0.0006 --

Occupational Worker Surface Soil Incidental Ingestion 6E-07 -- -- -- 0.003 --
Dermal Contact 1E-10 -- -- -- 0 --
Inhalation 3E-08 -- -- -- 0.00003 --
Total 6E-07 -- -- -- 0.003 --

Construction Worker Surface Soil Incidental Ingestion 4E-07 -- -- -- 0.001 --
Dermal Contact 1E-10 -- -- -- 0 --
Inhalation 8E-06 -- --  Hexavalent Chromium 0.02 --
Total 8E-06 -- --  Hexavalent Chromium 0.02 --

Subsurface Soil Incidental Ingestion 5E-07 -- -- -- 0.001 --
Dermal Contact 9E-09 -- -- -- 0 --
Inhalation 9E-06 -- --  Hexavalent Chromium 0.02 --
Total 9E-06 -- --  Hexavalent Chromium 0.03 --

Adolescent Trespasser Surface Soil Incidental Ingestion 2E-07 -- -- -- 0.0003 --
Dermal Contact 7E-11 -- -- -- 0 --
Inhalation 2E-09 -- -- -- 0.0000005 --
Total 2E-07 -- -- -- 0.0003 --

Surface Water Incidental Ingestion 1E-08 -- -- -- 0.00009 --
Dermal Contact 1E-07 -- -- -- 0.0004 --
Total 1E-07 -- -- -- 0.0005 --

Sediment Incidental Ingestion 4E-07 -- -- -- 0.001 --
Dermal Contact 0E+00 -- -- -- 0.00005 --
Total 4E-07 -- -- -- 0.001 --

Child Recreational User Surface Soil Incidental Ingestion 5E-07 -- -- -- 0.002 --
Dermal Contact 3E-10 -- -- -- 0 --
Inhalation 7E-09 -- -- -- 0.000002 --
Total 5E-07 -- -- -- 0.002 --

Surface Water Incidental Ingestion 5E-08 -- -- -- 0.0008 --
Dermal Contact 3E-07 -- -- -- 0.003 --
Total 3E-07 -- -- -- 0.003 --

Sediment Incidental Ingestion 1E-06 -- -- -- 0.006 --
Dermal Contact -- -- -- -- 0.0003 --
Total 1E-06 -- -- -- 0.007 --
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TABLE 7-21

SUMMARY OF CANCER RISKS AND HAZARD INDICES
CENTRAL TENDENCY EXPOSURES

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Adult Recreational User Surface Soil Incidental Ingestion 4E-08 -- -- -- 0.0002 --
Dermal Contact 2E-11 -- -- -- 0 --
Inhalation 5E-09 -- -- -- 0.000001 --
Total 5E-08 -- -- -- 0.0002 --

Surface Water Incidental Ingestion 2E-09 -- -- -- 0.00003 --
Dermal Contact 1E-07 -- -- -- 0.002 --
Total 1E-07 -- -- -- 0.002 --

Sediment Incidental Ingestion 9E-08 -- -- -- 0.0007 --
Dermal Contact -- -- -- -- 0.00004 --
Total 9E-08 -- -- -- 0.0007 --

Lifetime Recreational User Surface Soil Incidental Ingestion 5E-07 -- -- -- NA --
Dermal Contact 3E-10 -- -- -- NA --
Inhalation 1E-08 -- -- -- NA --
Total 5E-07 -- -- -- NA --

Surface Water Incidental Ingestion 5E-08 -- -- -- NA --
Dermal Contact 4E-07 -- -- -- NA --
Total 5E-07 -- -- -- NA --

Sediment Incidental Ingestion 1E-06 -- -- -- NA --
Total 1E-06 -- -- -- NA --

Child Residents Surface Soil Incidental Ingestion 8E-06 -- --  Hexavalent Chromium 0.03 --
Dermal Contact 1E-09 -- -- -- 0 --
Inhalation 2E-07 -- -- -- 0.0001 --
Total 9E-06 -- --  Hexavalent Chromium 0.03 --

Surface Water Incidental Ingestion 5E-08 -- -- -- 0.0008 --
Dermal Contact 3E-07 -- -- -- 0.003 --
Total 3E-07 -- -- -- 0.003 --

Sediment Incidental Ingestion 1E-06 -- -- -- 0.006 --
Total 1E-06 -- -- -- 0.007 --

Adult Residents Surface Soil Incidental Ingestion 8E-07 -- -- -- 0.003 --
Dermal Contact 1E-10 -- -- -- 0 --
Inhalation 1E-07 -- -- -- 0.0001 --
Total 9E-07 -- -- -- 0.003 --

Surface Water Incidental Ingestion 2E-09 -- -- -- 0.00003 --
Dermal Contact 1E-07 -- -- -- 0.002 --
Total 1E-07 -- -- -- 0.002 --

Sediment Incidental Ingestion 9E-08 -- -- -- 0.0007 --
Total 9E-08 -- -- -- 0.0007 --
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TABLE 7-21

SUMMARY OF CANCER RISKS AND HAZARD INDICES
CENTRAL TENDENCY EXPOSURES

SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA
NSA CRANE

CRANE, INDIANA

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 HI > 1

Lifelong Residents Surface Soil Incidental Ingestion 9E-06 -- --  Hexavalent Chromium NA --
Dermal Contact 1E-09 -- -- -- NA --
Inhalation 3E-07 -- -- -- NA --
Total 9E-06 -- --  Hexavalent Chromium NA --

Surface Water Incidental Ingestion 5E-08 -- -- -- NA --
Dermal Contact 4E-07 -- -- -- NA --
Total 5E-07 -- -- -- NA --

Sediment Incidental Ingestion 1E-06 -- -- -- NA --
Total 1E-06 -- -- -- NA --



TABLE 7-22

SUMMARY OF OCCUPATIONAL WORKERS CANCER RISKS AND HAZARDS INDICES FOR EXPOSURES TO SUBSURFACE SOIL
SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE
CRANE, INDIANA

Inorganics 
Chromium VI 23.8 5.6 4E-06 Respiratory 3100 0.008
PAHs
Benzo(a)pyrene 0.093 0.21 4E-07 NA NA NA
Dibenzo(a,h)anthracene 0.018 0.21 9E-08 NA NA NA
PCBs
Aroclor-1260 0.036 0.74 5E-08 NA NA NA

Total Carcinogenic Risk 5E-06 Total HI 0.008
Footnotes:
1 - Exposure Point Concentration (EPC) is the 95 percent UCL calculated using USEPA's ProUCL version 4.1.00.
2 - USEPA Regional Screening Level Table, November, 2011. Industrial soil screening values.

Estimated Non-Carcinogenic Hazard Quotient (HQ)

Chemical

Incremental Lifetime Carcinogenic Risk (ILCR)

EPC(1)           

(mg/kg)
Estimated HQ

U.S. EPA 
Industrial 
Screening 

Level(2)

(mg/kg)

Estimated ILCR

U.S. EPA 
Industrial 
Screening 

Level(2)

(mg/kg)

Target Organs



TABLE 7-23

SUMMARY OF RESIDENTIAL CANCER RISKS AND HAZARDS INDICES FOR EXPOSURES TO SUBSURFACE SOIL
SWMU 28 MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE
CRANE, INDIANA

Inorganics 
Chromium 23.8 0.29 8E-05 Respiratory 230 0.1
PAHs
Benzo(a)pyrene 0.093 0.015 6E-06 NA NA NA
Dibenzo(a,h)anthracene 0.018 0.015 1E-06 NA NA NA
PCBs
Aroclor-1260 0.036 0.22 2E-07 NA NA NA

Total Carcinogenic Risk 9E-05 Total HI 0.1
Footnotes:
1 - Exposure Point Concentration (EPC) is the 95 percent UCL calculated using U.S. EPA's ProUCL version 4.1.00.
2 - Source: U.S. EPA, November, 2011. Residential soil screening values.

Estimated Non-Carcinogenic Hazard Quotient (HQ)

Chemical

Incremental Lifetime Carcinogenic Risk (ILCR)

EPC(1)           

(mg/kg)
Estimated HQ

U.S. EPA 
Residential 
Screening 

Level(2)  

(mg/kg)

Estimated ILCR

U.S. EPA 
Residential 
Screening 

Level(2)  (mg/kg)

Target Organs



    

 

TABLE 8-1 
 

ASSESSMENT ENDPOINTS AND MEASUREMENT ENDPOINTS 
SWMU 28 

NSA CRANE, CRANE, INDIANA 
 

 
Assessment Endpoint Measurement Endpoint 

Adverse effects on the 
survival, reproduction, and/or 
growth of soil invertebrates  

•  Survival, growth, and/or reproduction of soil invertebrates were evaluated 
by comparing the measured concentrations of chemicals in the surface soil 
to invertebrate soil screening levels. 

Adverse effects on the 
survival, reproduction, and/or 
growth of terrestrial plants 

•  Survival, growth, and/or reproduction of terrestrial plants were evaluated 
by comparing the measured concentrations of chemicals in the surface 
soil to plant soil screening levels.   

Adverse effects on the 
survival, reproduction, and/or 
growth of sediment 
invertebrates  

•  Survival, growth, and/or reproduction of sediment invertebrates were 
evaluated by comparing the measured concentrations of chemicals in the 
sediment to sediment screening levels. 

Adverse effects on the 
survival, reproduction, and/or 
growth of aquatic organisms 

• Survival, growth, and/or reproduction of aquatic organisms were evaluated 
by comparing the measured concentrations of chemicals in the surface 
water to surface water screening levels. 

Adverse effects on the 
survival, reproduction, and/or 
increase in development 
effects of invertivorous birds  

•  Survival, reproduction, and/or increase in development effects of birds 
were evaluated by comparing the estimated ingested dose of 
contaminants in the surface soil and earthworms to No Observed 
Adverse Effects Levels (NOAELs) and Lowest Observed Adverse Effects 
Levels (LOAELs) for surrogate wildlife species.   

Adverse effects on the 
survival, reproduction, and/or 
increase in development 
effects of invertivorous 
mammals 

• Survival, reproduction, and/or increase in development effects of 
mammals were evaluated by comparing the estimated ingested dose of 
contaminants in the surface soil and earthworms to NOAELs and 
LOAELs for surrogate wildlife species. 

Adverse effects on the 
survival, reproduction, and/or 
increase in development 
effects of herbivorous birds  

•  Survival, reproduction, and/or increase in development effects of birds 
were evaluated by comparing the estimated ingested dose of 
contaminants in the surface soil and plants to NOAELs and LOAELs for 
surrogate wildlife species. 

Adverse effects on the 
survival, reproduction, and/or 
increase in development 
effects of herbivorous 
mammals 

•  Survival, reproduction, and/or increase in development effects of 
mammals were evaluated by comparing the estimated ingested dose of 
contaminants in the surface soil and plants to NOAELs and LOAELs for 
surrogate wildlife species. 

Adverse effects on the 
survival, reproduction, and/or 
increase in development 
effects of piscivorous birds  

•  Survival, reproduction, and/or increase in development effects of birds 
were evaluated by comparing the estimated ingested dose of 
contaminants in the sediment and aquatic organisms to NOAELs and 
LOAELs for surrogate wildlife species.   

Adverse effects on the 
survival, reproduction, and/or 
increase in development 
effects of piscivorous 
mammals 

• Survival, reproduction, and/or increase in development effects of 
mammals were evaluated by comparing the estimated ingested dose of 
contaminants in the sediment and aquatic organisms to NOAELs and 
LOAELs for surrogate wildlife species. 

 



TABLE 8-2

SOIL SCREENING VALUES
SWMU 28

NSA CRANE
CRANE, INDIANA

Value Source Value Source Value Source Value Source
METALS (MG/KG)
CADMIUM 32 Eco SSL 140 Eco SSL 0.77 Eco SSL 0.36 Eco SSL
CHROMIUM 78 CCME 78 CCME 26 Eco SSL 34 Eco SSL
COPPER 70 Eco SSL 80 Eco SSL 28 Eco SSL 49 Eco SSL
LEAD 120 Eco SSL 1700 Eco SSL 11 Eco SSL 56 Eco SSL
ZINC 160 Eco SSL 120 Eco SSL 46 Eco SSL 79 Eco SSL
MISCELLANEOUS PARAMETERS (S.U.)
PH NA NA NA NA NA NA NA NA
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE NA NA 29 Eco SSL NA NA 100 Eco SSL
ACENAPHTHENE 20 ORNL 29 Eco SSL NA NA 100 Eco SSL
ACENAPHTHYLENE 20 ORNL(1) 29 Eco SSL NA NA 100 Eco SSL
ANTHRACENE 2.5 CCME 29 Eco SSL NA NA 100 Eco SSL
BENZO(A)ANTHRACENE NA NA 18 Eco SSL NA NA 1.1 Eco SSL
BENZO(A)PYRENE 20 CCME 18 Eco SSL NA NA 1.1 Eco SSL
BENZO(B)FLUORANTHENE NA NA 18 Eco SSL NA NA 1.1 Eco SSL
BENZO(G,H,I)PERYLENE NA NA 18 Eco SSL NA NA 1.1 Eco SSL
BENZO(K)FLUORANTHENE NA NA 18 Eco SSL NA NA 1.1 Eco SSL
CHRYSENE NA NA 18 Eco SSL NA NA 1.1 Eco SSL
DIBENZO(A,H)ANTHRACENE NA NA 18 Eco SSL NA NA 1.1 Eco SSL
FLUORANTHENE 50 CCME 29 Eco SSL NA NA 100 Eco SSL
FLUORENE NA NA 29 Eco SSL NA NA 100 Eco SSL
INDENO(1,2,3-CD)PYRENE NA NA 18 Eco SSL NA NA 1.1 Eco SSL
NAPHTHALENE NA NA 29 Eco SSL NA NA 100 Eco SSL
PHENANTHRENE NA NA 29 Eco SSL NA NA 100 Eco SSL
PYRENE NA NA 18 Eco SSL NA NA 1.1 Eco SSL
VOLATILES (MG/KG)
BENZENE 31 CCME 31 CCME 25 CCME 0.255 Region 5
CIS-1,2-DICHLOROETHENE NA NA NA NA NA NA 0.784 Region 5(2)

METHYL TERT-BUTYL ETHER NA NA NA NA NA NA NA NA
TOLUENE 75 CCME 75 CCME 1400 CCME 5.45 Region 5
VINYL CHLORIDE NA NA NA NA NA NA 0.646 Region 5
PESTICIDES/PCBS (MG/KG)
AROCLOR-1260 33 CCME 33 CCME 1.3 CCME 0.000332 Region 5
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) NA NA NA NA NA NA NA NA
ERO (C08-C34) NA NA NA NA NA NA NA NA
GASOLINE RANGE ORGANICS NA NA NA NA NA NA NA NA
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS NA NA NA NA NA NA NA NA
C10-C12 AROMATICS NA NA NA NA NA NA NA NA
C12-C16 ALIPHATICS NA NA NA NA NA NA NA NA
C12-C16 AROMATICS NA NA NA NA NA NA NA NA
C16-C21 ALIPHATICS NA NA NA NA NA NA NA NA
C16-C21 AROMATICS NA NA NA NA NA NA NA NA
C21-C34 ALIPHATICS NA NA NA NA NA NA NA NA
C21-C34 AROMATICS NA NA NA NA NA NA NA NA
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS NA NA NA NA NA NA NA NA
C10-C12 ALIPHATICS NA NA NA NA NA NA NA NA
C10-C12 AROMATICS NA NA NA NA NA NA NA NA
C5-C6 ALIPHATICS NA NA NA NA NA NA NA NA
C6-C8 ALIPHATICS NA NA NA NA NA NA NA NA
C8-C10 ALIPHATICS NA NA NA NA NA NA NA NA
C8-C10 AROMATICS NA NA NA NA NA NA NA NA

NA - Not Available

Screening Level Sources in the Order of Preference:
   Eco SSL - EPA Ecological Soil Screening Levels (USEPA, 2005b-c, 2007b-d, 2008)
   Region 5 - USEPA Region 5 Ecological Screening Levels (USEPA, 2003a).  
   CCME - Canadian Soil Quality Guidelines (CCME, 1999a-b, 2004a-b, 2010)
   ORNL - Oak Ridge National Laboratory Toxicological Benchmarks for plants (Efroymson et al., 1997a)

Footnotes:
1 - Acenaphthene used as surrogate.
2 - Trans-1,2-dichloroethene used as surrogate.  

Parameter

Screening Levels
Plants Invertebrates Avian Mammals



TABLE 8-3

SURFACE SOIL COPC SELECTION
SWMU 28

NSA CRANE
CRANE, INDIANA

Plants Invertebrates Avian Mammals COPC 
(yes/no)? Rationale Evaluated 

(yes/no)? Rationale

METALS (MG/KG)
CADMIUM 26/41 0.104 J 1.41 J 28SS46SO0002 0.155-0.256 0.39 0.29 YES 0.044 0.010 1.8 3.9 NO BSL YES ASL
CHROMIUM 41/41 10.9 J 42.7 28SS01SO0002 - 19.8 19.8 NO 0.55 0.55 1.6 1.3 NO BSL YES ASL
COPPER 41/41 7.73 104 28SS65SO0002 - 16.6 16.6 NO 1.5 1.3 3.7 2.1 YES ASL YES ASL
LEAD 45/45 10.2 270 28SS65SO0002 - 27.4 27.4 NO 2.3 0.16 24.5 4.8 YES ASL YES ASL
ZINC 41/41 15.5 230 28SS65SO0002 - 46.2 46.2 NO 1.4 1.9 5.0 2.9 YES ASL YES ASL
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 12/41 0.00197 J 0.028 28SS42SO0002 0.00368-0.0403 0.0078 0.0047 NA NA 0.0010 NA 0.00028 YES NSL YES NSL
ACENAPHTHENE 13/41 0.00199 J 0.00338 J 28SS07SO0002 0.00368-0.0403 0.0025 0.0037 NA 0.00017 0.00012 NA 0.000034 NO BSL YES NSL
ACENAPHTHYLENE 4/41 0.00202 J 0.00693 J 28SS07SO0002 0.00368-0.0403 0.0039 0.0038 NA 0.00035 0.00024 NA 0.000069 NO BSL YES NSL
ANTHRACENE 5/41 0.00232 J 0.0119 J 28SS64SO0002 0.00368-0.0389 0.0056 0.0036 NA 0.0048 0.00041 NA 0.00012 NO BSL YES NSL
BENZO(A)ANTHRACENE 6/41 0.00461 J 0.0252 28SS54SO0002 0.00368-0.0403 0.011 0.0049 NA NA 0.0014 NA 0.023 YES NSL YES NSL
BENZO(A)PYRENE 4/41 0.00841 0.0304 28SS54SO0002 0.00368-0.0403 0.023 0.0053 NA 0.0015 0.0017 NA 0.028 NO BSL YES NSL
BENZO(B)FLUORANTHENE 6/41 0.0107 0.0424 28SS54SO0002 0.00368-0.0389 0.022 0.0061 NA NA 0.0024 NA 0.039 YES NSL YES NSL
BENZO(G,H,I)PERYLENE 6/41 0.0094 0.189 28SS01SO0002 0.00368-0.0403 0.070 0.013 NA NA 0.011 NA 0.17 YES NSL YES NSL
BENZO(K)FLUORANTHENE 5/41 0.00431 J 0.0161 28SS54SO0002 0.00368-0.0403 0.0093 0.0045 NA NA 0.00089 NA 0.015 YES NSL YES NSL
CHRYSENE 6/41 0.00499 J 0.0304 28SS54SO0002 0.00368-0.0403 0.013 0.0052 NA NA 0.0017 NA 0.0276 YES NSL YES NSL
DIBENZO(A,H)ANTHRACENE 1/41 0.00834 0.00834 28SS54SO0002 0.00368-0.0403 0.0083 0.0039 NA NA 0.00046 NA 0.0076 YES NSL YES NSL
FLUORANTHENE 31/41 0.00213 J 0.0526 28SS54SO0002 0.00372-0.00812 0.0094 0.0077 NA 0.0011 0.0018 NA 0.00053 NO BSL YES NSL
FLUORENE 15/41 0.00199 J 0.00419 J 28SS46SO0002 0.0037-0.0403 0.0029 0.0039 NA NA 0.00014 NA 0.000042 YES NSL YES NSL
INDENO(1,2,3-CD)PYRENE 2/41 0.0178 0.0192 28SS54SO0002 0.00368-0.0403 0.019 0.0045 NA NA 0.0011 NA 0.017 YES NSL YES NSL
NAPHTHALENE 14/41 0.00222 J 0.0395 J 28SS01SO0002 0.00368-0.0403 0.0091 0.0054 NA NA 0.0014 NA 0.00040 YES NSL YES NSL
PHENANTHRENE 8/41 0.00822 0.0206 28SS54SO0002 0.00394-0.0389 0.014 0.0071 NA NA 0.00071 NA 0.00021 YES NSL YES NSL
PYRENE 22/41 0.00199 J 0.0491 28SS54SO0002 0.00368-0.00812 0.012 0.0074 NA NA 0.0027 NA 0.045 YES NSL YES NSL
VOLATILES (MG/KG)
BENZENE 1/23 0.00225 J 0.00225 J 28SS18SO0002 0.00199-0.00277 0.0023 0.0012 NA 0.000073 0.000073 0.000090 0.0088 NO BSL NO BSL
CIS-1,2-DICHLOROETHENE 1/23 0.00311 J 0.00311 J 28SS18SO0002 0.00199-0.00277 0.0031 0.0012 NA NA NA NA 0.0040 YES NSL NO NONBIO
METHYL TERT-BUTYL ETHER 1/23 0.00216 J 0.00216 J 28SS18SO0002 0.00199-0.00277 0.0022 0.0012 NA NA NA NA NA YES NSL NO NONBIO
TOLUENE 1/23 0.0014 J 0.0014 J 28SS18SO0002 0.00199-0.00277 0.0014 0.0012 NA 0.000019 0.000019 0.0000010 0.00026 NO BSL NO BSL
VINYL CHLORIDE 1/23 0.00223 J 0.00223 J 28SS18SO0002 0.00199-0.00277 0.0022 0.0012 NA NA NA NA 0.0035 YES NSL NO NONBIO
PESTICIDES/PCBS (MG/KG)
AROCLOR-1260 3/38 0.0229 J 0.152 J 28SS41SO0002 0.00909-0.024 0.075 0.011 NA 0.0046 0.0046 0.12 458 NO BSL YES ASL
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) 40/41 8.77 421 28SS08SO0002 9.41 62.6 61.2 NA NA NA NA NA NO (5) NO (5)
ERO (C08-C34) 41/41 10.8 453 28SS08SO0002 83.4 83.4 NA NA NA NA NA NO (5) NO (5)
GASOLINE RANGE ORGANICS 7/41 4.26 J 22.1 28SS19SO0002 4.11-8.81 8.6 3.7 NA NA NA NA NA NO (5) NO (5)
EPH MADEP (MG/KG)
C10-C12 ALIPHATICS 2/4 0.11 J 2.8 J 28SS06SO0002 0.44-2.3 1.5 1.1 NA NA NA NA NA NO (5) NO (5)
C10-C12 AROMATICS 2/4 0.28 J 0.45 J 28SS06SO0002 0.18-0.19 0.37 0.23 NA NA NA NA NA NO (5) NO (5)
C12-C16 ALIPHATICS 2/4 4 J 7.3 28SS06SO0002 2.4-2.5 5.7 3.4 NA NA NA NA NA NO (5) NO (5)
C12-C16 AROMATICS 1/4 1.4 J 1.4 J 28SS06SO0002 2.3-2.5 1.4 1.3 NA NA NA NA NA NO (5) NO (5)
C16-C21 ALIPHATICS 4/4 4.7 J 13 28SS06SO0002 - 7.5 7.5 NA NA NA NA NA NO (5) NO (5)
C16-C21 AROMATICS 3/4 1.7 J 5 J 28SS06SO0002 2.4 3.0 2.5 NA NA NA NA NA NO (5) NO (5)
C21-C34 ALIPHATICS 4/4 19 110 28SS06SO0002 - 62.3 62.3 NA NA NA NA NA NO (5) NO (5)
C21-C34 AROMATICS 4/4 9.2 54 28SS06SO0002 - 25.1 25.1 NA NA NA NA NA NO (5) NO (5)
VPH MADEP (MG/KG)
C10-C12 ALIPHATICS 3/4 0.23 J 1.2 J 28SS08SO0002 0.28 0.88 0.69 NA NA NA NA NA NO (5) NO (5)
C10-C12 ALIPHATICS 3/4 0.23 J 1.2 J 28SS06SO0002 0.28 0.88 0.69 NA NA NA NA NA NO (5) NO (5)
C10-C12 AROMATICS 4/4 0.11 J 1 J 28SS06SO0002 - 0.57 0.57 NA NA NA NA NA NO (5) NO (5)
C5-C6 ALIPHATICS 1/4 0.55 J 0.55 J 28SS09SO0002 0.29-0.51 0.55 0.28 NA NA NA NA NA NO (5) NO (5)
C6-C8 ALIPHATICS 1/4 0.26 J 0.26 J 28SS09SO0002 0.19-0.3 0.26 0.16 NA NA NA NA NA NO (5) NO (5)
C8-C10 ALIPHATICS 2/4 0.16 J 0.29 J 28SS08SO0002 0.28-0.51 0.23 0.21 NA NA NA NA NA NO (5) NO (5)
C8-C10 AROMATICS 1/4 0.19 J 0.19 J 28SS08SO0002 0.16-0.51 0.19 0.19 NA NA NA NA NA NO (5) NO (5)
MISCELLANEOUS PARAMETERS
PH 4/4 7.73 8.87 28SS56SO0002 - 8.2 8.2 NA NA NA NA NA NO NA NO NA

Ecological effects quotients are shaded if the maximum detected concentration exceeds a screening level or a screening level is not available.  Other cells are shaded  Abbreviations: Rationale Codes for COPC Selection:
if the chemical is retained as a COPC for plants or invertebrates or if the chemical is retained for food chain modeling. COPC = Chemical of Potential Concern ASL = Above COPC Screening Level
EEQ is calculated by dividing the chemical concentration by its screening level presented in Table 8-2.  Value is unitless. EEQ = Ecological Effects Quotient BSL = Below COPC Screening Level
Footnotes: NA = Not available or not applicable NONBIO = Non-bioaccumulative chemical
1 - Average of detected concentrations only. NSL = No Screening Level Available
2 - Average of all analytical results including one-half of the detection limit for non-detects.
3 - Data from Crane Basewide Background Report (Tetra Tech, 2001).  Statistical evaluation provided in Appendix G.
4 - Chemicals with EEQs for birds or mammals greater than 1.0 or bioaccumulative chemicals without bird or mammal screening values are retained for food chain modeling.
5 - Chemical is not selected as a COPC because risks from this chemical are evaluated indirectly by evaluating risks from the individual SVOCs.

Average of All 
Results(2)

EEQs

Deletion or Selection of 
COPCs for 

Invertebrates/Plants

Further Evaluated in Terrestrial 
Food Chain Modeling(4)

Similar to 
Background?(3)Parameter

Frequency 
of Detection

Minimum 
Detection

Maximum 
Detection

Sample of 
Maximum 
Detection

Average of 
Detections(1)

Range of 
Nondetects



TABLE 8-4

SEDIMENT COPC SELECTION
SWMU 28

NSA CRANE
CRANE, INDIANA

Parameter Frequency of 
Detection

Sample of 
Maximum 
Detection

Average of 
Detections(1)

Average of All 
Results(2) Screening Level(3) EEQ COPC 

(yes/no)?
Rationale for 

COPC selection
METALS (MG/KG)
CADMIUM 9/12 0.447 J 28.5 J 28SD050006 0.394 - 1.26 9.2 7 0.99 28.8 YES ASL
CHROMIUM 12/12 7.25 J 67.1 J 28SD070006 -- 33.9 33.9 43.4 1.5 YES ASL
COPPER 12/12 6.79 J 67.1 J 28SD100006 -- 20.3 20.3 31.6 2.1 YES ASL
LEAD 12/12 7.71 J 92.6 J 28SD110006 -- 34.8 34.8 35.8 2.6 YES ASL
ZINC 12/12 32.6 J 153 28SD050006 -- 81.6 81.6 121 1.3 YES ASL
MISCELLANEOUS PARAMETERS (MG/KG)
TOTAL ORGANIC CARBON 12/12 3100 14600 28SD090006 -- 7282 7280 NA NA NO NA
SEMIVOLATILES (MG/KG)
2-METHYLNAPHTHALENE 3/12 0.00238 J 0.0136 28SD020006 0.00388 - 0.0494 0.0078 0.015 0.0202 0.67 NO BSL
ACENAPHTHENE 4/12 0.00268 J 0.00454 J 28SD080006 0.00767 - 0.0494 0.0033 0.014 0.00671 0.68 NO BSL
BENZO(A)ANTHRACENE 4/12 0.0034 J 0.0276 J 28SD110006 0.00388 - 0.0494 0.014 0.014 0.108 0.26 NO BSL
BENZO(A)PYRENE 5/12 0.00618 J 0.0491 28SD030006 0.00388 - 0.0494 0.020 0.017 0.15 0.33 NO BSL
BENZO(B)FLUORANTHENE 5/12 0.0112 J 0.087 28SD060006 0.00388 - 0.0494 0.035 0.024 10.4 0.0084 NO BSL
BENZO(G,H,I)PERYLENE 7/12 0.00731 J 0.0876 28SD030006 0.00388 - 0.0494 0.043 0.031 0.17 0.52 NO BSL
BENZO(K)FLUORANTHENE 4/12 0.00324 J 0.017 J 28SD030006 0.00388 - 0.0494 0.0076 0.014 0.24 0.071 NO BSL
CHRYSENE 5/12 0.00731 0.0812 28SD060006 0.00388 - 0.0494 0.034 0.022 0.166 0.49 NO BSL
DIBENZO(A,H)ANTHRACENE 2/12 0.0369 J 0.0676 28SD030006 0.00388 - 0.0494 0.052 0.019 0.033 2.0 YES ASL
FLUORANTHENE 11/12 0.00465 J 0.109 28SD060006 0.0415 - 0.0415 0.036 0.035 0.423 0.26 NO BSL
FLUORENE 3/12 0.00256 J 0.00552 J 28SD080006 0.00729 - 0.0494 0.0041 0.014 0.0774 0.071 NO BSL
INDENO(1,2,3-CD)PYRENE 6/12 0.00616 J 0.0569 J 28SD060006 0.00388 - 0.0494 0.030 0.021 0.2 0.28 NO BSL
NAPHTHALENE 4/12 0.00224 J 0.02 28SD080006 0.00436 - 0.0494 0.0079 0.015 0.176 0.11 NO BSL
PHENANTHRENE 4/12 0.0129 J 0.0292 28SD080006 0.0163 - 0.0555 0.023 0.018 0.204 0.14 NO BSL
PYRENE 11/12 0.00358 J 0.113 28SD060006 0.043 - 0.043 0.033 0.032 0.195 0.58 NO BSL
PESTICIDES/PCBS (MG/KG)
AROCLOR-1254 1/12 0.192 J 0.192 J 28SD030006 0.0093 - 0.0207 0.19 0.022 0.0598 3.2 YES ASL
PETROLEUM HYDROCARBONS (MG/KG)
DRO (C08-C28) 8/12 8.59 37.1 J 28SD100006 7.58 - 8.93 16.1 12.1 NA NA YES NSL
ERO (C08-C34) 12/12 12.7 J 61.9 J 28SD100006 -- 22.3 22.3 NA NA YES NSL

Abbreviations: Rationale Codes for COPC Selection:
COPC = Chemical of Potential Concern ASL = Above COPC Screening Level

EEQ is calculated by dividing the chemical concentration by its screening level. EEQ = Ecological Effects Quotient BSL = Below COPC Screening Level
1 - Average of detected concentrations only. NA = Not available or not applicable NSL = No Screening Level Available
2 - Average of all analytical results including one-half of the detection limit for non-detects.
3 - USEPA Region 5 Ecological Screening Levels (USEPA, 2003a)

Minimum 
Detection

Maximum 
Detection

Range of 
Nondetects

Shaded chemical name indicates that the chemical was selected as a COPC.  Shaded cells indicate that the EEQ 
exceeds 1 or no screening level is available.



TABLE 8-5

SURFACE WATER COPC SELECTION
SWMU 28

NSA CRANE
CRANE, INDIANA

Parameter Frequency of 
Detection

Sample of 
Maximum 
Detection

Range of 
Nondetects

Average of 
Detections(1)

Average of All 
Results(2)

Screening 
Level(3) EEQ COPC 

(yes/no)?
Rationale for 

COPC selection

METALS (UG/L)
CADMIUM 1/3 1.29 1.29 28SW01-01 0.5 1.3 0.60 0.15 8.6 YES ASL
CHROMIUM 1/3 1.2 J 1.2 J 28SW01-01 1 1.2 0.73 42 0.029 NO BSL
COPPER 3/3 1.55 J 2.98 28SW03-01 -- 2.1 2.1 1.58 1.9 YES ASL
ZINC 3/3 2.02 J 5.45 28SW03-01 -- 3.5 3.5 65.7 0.083 NO BSL
SEMIVOLATILES (UG/L)
ANTHRACENE 2/3 0.0547 J 0.0559 J 28SW03-01 0.0581 0.055 0.047 0.035 1.6 YES ASL
PYRENE 2/3 0.0639 J 0.0808 J 28SW03-01 0.0935 0.072 0.064 0.3 0.27 NO BSL

Abbreviations: Rationale Codes for COPC Selection:
COPC = Chemical of Potential Concern ASL = Above COPC Screening Level

EEQ is calculated by dividing the chemical concentration by its screening level. EEQ = Ecological Effects Quotient BSL = Below COPC Screening Level
1 - Average of detected concentrations only.
2 - Average of all analytical results including one-half of the detection limit for non-detects.
3 - USEPA Region 5 Ecological Screening Levels (USEPA, 2003a)

Minimum 
Detection

Maximum 
Detection

Shaded chemical name indicates that the chemical was selected as a COPC.  Shaded cells indicate that the EEQ 
exceeds 1.



TABLE 8-6

TERRESTRIAL FOOD CHAIN MODEL - TIER 1 SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS

SWMU 28
NSA CRANE

CRANE, INDIANA
    
      

NOAEL-based LOAEL-based NOAEL-based LOAEL-based NOAEL-based LOAEL-based NOAEL-based LOAEL-based
INORGANICS
CADMIUM 6.5E-02 1.5E-02 6.1E-02 6.8E-03 1.4E+00 3.2E-01 2.4E+00 2.7E-01
CHROMIUM 2.9E-01 5.0E-02 7.6E-02 3.1E-03 1.4E+00 2.3E-01 1.0E+00 4.2E-02
COPPER 6.7E-01 7.7E-02 1.6E-01 1.1E-02 3.2E+00 3.7E-01 1.7E+00 1.2E-01
LEAD 2.7E+00 4.6E-01 1.8E-01 2.9E-02 1.3E+01 2.2E+00 3.0E+00 4.6E-01
ZINC 2.0E-01 7.7E-02 8.2E-02 2.1E-02 1.5E+00 5.8E-01 1.2E+00 2.9E-01
PAHs
2-METHYLNAPHTHALENE 2.9E-03 2.9E-04 4.8E-05 8.8E-06 6.3E-03 6.3E-04 1.7E-04 3.1E-05
ACENAPHTHENE 2.5E-02 2.5E-03 4.4E-04 8.2E-05 5.0E-04 5.0E-05 1.3E-05 2.4E-06
ACENAPHTHYLENE 3.6E-04 3.6E-05 5.7E-06 1.1E-06 1.5E-02 1.5E-03 4.1E-04 7.6E-05
ANTHRACENE 6.9E-04 6.9E-05 1.1E-05 2.0E-06 2.8E-03 2.8E-04 7.6E-05 1.4E-05
BENZO(A)ANTHRACENE 5.6E-04 5.6E-05 7.9E-04 1.3E-05 4.0E-03 4.0E-04 1.1E-02 1.8E-04
BENZO(A)PYRENE 4.3E-04 4.3E-05 4.9E-04 7.9E-06 4.1E-03 4.1E-04 1.1E-02 1.8E-04
BENZO(B)FLUORANTHENE 9.6E-04 9.6E-05 1.4E-03 2.2E-05 1.1E-02 1.1E-03 3.1E-02 4.9E-04
BENZO(G,H,I)PERYLENE 4.1E-03 4.1E-04 5.8E-03 9.3E-05 5.4E-02 5.4E-03 1.6E-01 2.5E-03
BENZO(K)FLUORANTHENE 2.8E-04 2.8E-05 3.6E-04 5.8E-06 4.1E-03 4.1E-04 1.2E-02 1.9E-04
CHRYSENE 6.4E-04 6.4E-05 8.9E-04 1.4E-05 6.8E-03 6.8E-04 1.9E-02 3.1E-04
DIBENZO(A,H)ANTHRACENE 1.1E-04 1.1E-05 1.3E-04 2.1E-06 1.9E-03 1.9E-04 5.4E-03 8.6E-05
FLUORANTHENE 1.7E-03 1.7E-04 2.5E-05 4.6E-06 1.5E-02 1.5E-03 4.2E-04 7.7E-05
FLUORENE 2.1E-02 2.1E-03 3.7E-04 6.8E-05 3.7E-03 3.7E-04 1.0E-04 1.9E-05
INDENO(1,2,3-CD)PYRENE 2.4E-04 2.4E-05 2.6E-04 4.1E-06 5.3E-03 5.3E-04 1.5E-02 2.5E-04
NAPHTHALENE 2.5E-02 2.5E-03 4.3E-04 7.9E-05 1.6E-02 1.6E-03 4.5E-04 8.4E-05
PHENANTHRENE 4.0E-03 4.0E-04 6.8E-05 1.3E-05 3.5E-03 3.5E-04 9.3E-05 1.7E-05
PYRENE 2.1E-03 2.1E-04 3.5E-03 5.7E-05 8.6E-03 8.6E-04 2.4E-02 3.9E-04
PCBs
AROCLOR-1260 1.2E-02 1.2E-03 4.3E-03 4.3E-04 2.5E+00 2.5E-01 6.1E+00 6.1E-01

Cells are shaded if the value is greater than 1.0

NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient
NV - No value determined

Chemical

Herbivorous Receptors EEQs Invertivorous Receptors EEQs
Bobwhite Quail Meadow Vole Woodcock Short-Tailed Shrew



TABLE 8-7

TERRESTRIAL FOOD CHAIN MODEL - TIER 1 SCENARIO  
PISCIVOROUS RECEPTORS

SWMU 28
NSA CRANE

CRANE, INDIANA

NOAEL-based LOAEL-based NOAEL-based LOAEL-based
Inorganics
CADMIUM 2.2E+01 5.0E+00 3.1E+01 3.4E+00
CHROMIUM 1.8E+00 3.0E-01 1.6E+00 6.6E-02
COPPER 1.2E+01 1.4E+00 6.5E+00 4.4E-01
LEAD 5.1E+00 8.5E-01 1.4E+00 2.2E-01
ZINC 2.4E+00 9.4E-01 1.6E+00 4.0E-01
Polycyclic Aromatic Hydrocarbons
ANTHRACENE 3.8E-06 3.8E-07 3.0E-07 5.4E-08
DIBENZO(A,H)ANTHRACENE 2.7E-02 2.7E-03 6.5E-02 1.0E-03
Polychlorinated Biphenyls
AROCLOR-1254 2.9E+00 2.9E-01 5.7E+00 5.7E-01

Cells are shaded if the value is greater than 1.0

NV- Value Not Available/Not Able to be Calculated
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient

Chemical

Receptor EEQs
Belted Kingfisher Mink



TABLE 8-8

STEP 3A EVALUATION FOR RISKS TO PLANTS AND INVERTEBRATES
SURFACE SOIL COPCs

SWMU 28
NSA CRANE

CRANE, INDIANA

Invertebrates Plants Invertebrates Plants
METALS (MG/KG)

COPPER 41/41 104 80 70 1.3 1.5

LEAD 45/45 270 1700 120 0.16 2.3

ZINC 41/41 230 120 160 1.9 1.4

VOLATILES (MG/KG)
CIS-1,2-DICHLOROETHENE 1/23 0.00311 NA NA NA NA
METHYL TERT-BUTYL ETHER 1/23 0.00216 NA NA NA NA
VINYL CHLORIDE 1/23 0.00223 NA NA NA NA
PETROLEUM HYDROCARBONS (MG/KG)
2-METHYLNAPHTHALENE 12/41 0.028 29 NA 0.0010 NA
BENZO(A)ANTHRACENE 6/41 0.0252 18 NA 0.0014 NA
BENZO(B)FLUORANTHENE 6/41 0.0424 18 NA 0.0024 NA
BENZO(G,H,I)PERYLENE 6/41 0.189 18 NA 0.011 NA
BENZO(K)FLUORANTHENE 5/41 0.0161 18 NA 0.00089 NA
CHRYSENE 6/41 0.0304 18 NA 0.0017 NA
DIBENZO(A,H)ANTHRACENE 1/41 0.00834 18 NA 0.00046 NA
FLUORENE 15/41 0.00419 29 NA 0.00014 NA
INDENO(1,2,3-CD)PYRENE 2/41 0.0192 18 NA 0.0011 NA
NAPHTHALENE 14/41 0.0395 29 NA 0.0014 NA
PHENANTHRENE 8/41 0.0206 29 NA 0.00071 NA
PYRENE 22/41 0.0491 18 NA 0.0027 NA

Footnotes: Acronyms:
1  Sources of ecological screening levels presented in Table 8-2. COPC = Chemical of Potential Concern
2  Maximum detection divided by screening level. EEQ = Ecological Effects Quotient
3  See Section 8.4 for a more detailed Step 3a evaluation. NA = Not Available or Not Applicable

Screening Level(1) Maximum EEQ(2)

Chemical of Potential Concern (COPC) Frequency 
of Detection

Maximum 
Detected 

Concentration



TABLE 8-8

STEP 3A EVALUATION FOR RISKS TO PLANTS AND INVERTEBRATES
SURFACE SOIL COPCs

SWMU 28
NSA CRANE

CRANE, INDIANA

METALS (MG/KG)

COPPER

LEAD

ZINC

VOLATILES (MG/KG)
CIS-1,2-DICHLOROETHENE
METHYL TERT-BUTYL ETHER
VINYL CHLORIDE
PETROLEUM HYDROCARBONS (MG/KG)
2-METHYLNAPHTHALENE
BENZO(A)ANTHRACENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

Footnotes:
1  Sources of ecological screening levels prese    
2  Maximum detection divided by screening lev
3  See Section 8.4 for a more detailed Step 3a 

Chemical of Potential Concern (COPC)

Invertebrates Plants Invertebrates Plants

Acceptable No No

Not a COPC for 
invertebrates.

Few exceedances of criteria.  
Small potentially impacted area. Acceptable No No

Acceptable No No

Acceptable No No
Acceptable No No
Acceptable No No

Acceptable No No
Acceptable No No
Acceptable No No
Acceptable No No
Acceptable No No
Acceptable No No
Acceptable No No
Acceptable No No
Acceptable No No
Acceptable No No
Acceptable No No
Acceptable No No

Risk 
Determination 
(Acceptable/ 

Unacceptable)

Retained as a COPC?
Step 3a Factors Considered in Evaluation

Step 3a Evaluation(3)

Few exceedances of criteria.  Small potentially 
impacted area.

Few exceedances of criteria.  Small potentially 
impacted area.

Not a COPC for 
invertebrates.

Maximum concentration less than 
benchmarks for other PAHs.

Detected infrequently in 1 of 23 samples.



TABLE 8-9

STEP 3A EVALUATION FOR RISKS TO SEDIMENT INVERTEBRATES
SEDIMENT COPCs

SWMU 28
NSA CRANE

CRANE, INDIANA

METALS (MG/KG)
CADMIUM 9/12 28.5 0.99 28.8 4.98 PEC Several samples exceeded alternate benchmark. Unacceptable Yes
CHROMIUM 12/12 67.1 43.4 1.5 111 PEC Less than alternate benchmark. Acceptable No
COPPER 12/12 67.1 31.6 2.1 149 PEC Less than alternate benchmark. Acceptable No
LEAD 12/12 92.6 35.8 2.6 128 PEC Less than alternate benchmark. Acceptable No
ZINC 12/12 153 121 1.3 458 PEC Less than alternate benchmark. Acceptable No
SEMIVOLATILES (MG/KG)
DIBENZO(A,H)ANTHRACENE 2/12 0.0676 0.033 2.0 0.135 PEL Less than alternate benchmark. Acceptable No
PESTICIDES/PCBS (MG/KG)
AROCLOR-1254 1/12 0.192 0.0598 3.2 0.676 PEC Less than alternate benchmark. Acceptable No

Footnotes: Acronyms:
1  Sources of ecological screening level presented in Table 8-4. COPC = Chemical of Potential Concern
2   Maximum detection divided by the screening level. EEQ = Ecological Effects Quotient
3  See Section 8.4 for a more detailed Step 3a evaluation. PEC = Probable Effects Concentration (MacDonald, et al., 2000)

PEL = Probable Effects Level (Buchman, 2008)

Chemical of Potential Concern (COPC) Frequency of 
Detection

Maximum 
Detected 

Concentration

Screening 
Level(1)

Maximum 
EEQ(2)

Retained as a 
COPC?

Step 3a Evaluation
Higher Effects Benchmarks

Step 3a Factors Considered in Evaluation(3)
Value Source

Risk 
Determination 
(Acceptable/ 

Unacceptable)



TABLE 8-10

STEP 3A EVALUATION FOR RISKS TO AQUATIC ORGANISMS
SURFACE WATER COPCs

SWMU 28
NSA CRANE

CRANE, INDIANA

Chemical of Potential 
Concern (COPC)

Frequency of 
Detection

Maximum 
Detected 

Concentration

Screening 
Level(1)

Maximum 
EEQ(2) Step 3a Factors Considered in Evaluation(3)

Risk Determination 
(Acceptable/ 

Unacceptable)
Retained as a COPC?

METALS (UG/L)
CADMIUM 1/3 1.29 0.15 8.6 Exceeded screening value in one sample. Unacceptable Yes
COPPER 3/3 2.98 1.58 1.9 Less than NRWQC of 9 ug/L. Acceptable No
SEMIVOLATILES (UG/L)
ANTHRACENE 2/3 0.0559 0.035 1.6 Less than SCV of 0.73 ug/L. Acceptable No

Footnotes:
1  Sources of ecological screening level presented in Table 8-5.
2   Maximum detection divided by the screening level.
3  See Section 8.4 for a more detailed Step 3a evaluation.

Acronyms:
COPC = Chemical of Potential Concern
EEQ = Ecological Effects Quotient
NRWQC = National Recommended Water Quality Criteria (USEPA, 2006)
SCV = Secondary Chronic Value (Suter and Tsao, 1996)



TABLE 8-11

TERRESTRIAL FOOD CHAIN MODEL - TIER 2, STEP 3A SCENARIO
INSECTIVOROUS AND HERBIVOROUS RECEPTORS

SWMU 28
NSA CRANE

CRANE, INDIANA

NOAEL-based LOAEL-based NOAEL-based LOAEL-based NOAEL-based LOAEL-based NOAEL-based LOAEL-based
INORGANICS
CADMIUM 1.9E-02 4.3E-03 2.0E-02 2.3E-03 2.8E-01 6.6E-02 3.9E-01 4.4E-02
CHROMIUM 6.2E-02 1.1E-02 2.1E-02 8.8E-04 3.7E-01 6.2E-02 2.5E-01 1.0E-02
COPPER 1.4E-01 1.6E-02 5.3E-02 3.6E-03 3.2E-01 3.7E-02 1.5E-01 1.0E-02
LEAD 1.7E-01 2.8E-02 2.1E-02 3.3E-03 1.1E+00 1.8E-01 2.5E-01 3.8E-02
ZINC 5.3E-02 2.1E-02 2.6E-02 6.7E-03 6.1E-01 2.4E-01 3.9E-01 9.9E-02
PCBs
AROCLOR-1260 3.1E-04 3.1E-05 9.9E-05 9.9E-06 5.5E-02 5.5E-03 1.1E-01 1.1E-02

Cells are shaded if the value is greater than 1.0

NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient
NV - No value determined

Chemical

Herbivorous Receptors EEQs Invertivorous Receptors EEQs
Bobwhite Quail Meadow Vole Woodcock Short-Tailed Shrew



TABLE 8-12

TERRESTRIAL FOOD CHAIN MODEL - TIER 2, STEP 3A SCENARIO
PISCIVOROUS RECEPTORS

SWMU 28
NSA CRANE

CRANE, INDIANA

NOAEL-based LOAEL-based NOAEL-based LOAEL-based
Inorganics
CADMIUM 3.4E-01 7.9E-02 2.5E-01 2.8E-02
CHROMIUM 1.9E-01 3.3E-02 1.1E-01 4.5E-03
COPPER 9.0E-01 1.0E-01 2.4E-01 1.6E-02
LEAD 2.5E-01 4.2E-02 4.8E-02 7.5E-03
ZINC 2.8E-01 1.1E-01 8.6E-02 2.2E-02
Polychlorinated Biphenyls 0.0E+00 0.0E+00 0.0E+00 0.0E+00
AROCLOR-1254 2.7E-01 2.7E-02 2.5E-01 2.5E-02

Cells are shaded if the value is greater than 1.0

NV- Value Not Available/Not Able to be Calculated
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
EEQ - Ecological Effects Quotient

Chemical

Receptor EEQs
Belted Kingfisher Mink



 
 
 
 
 
 

TABLE 9-1 
 

TPH FRACTIONATION ANALYSIS AND CALCULATIONS 
SWMU 28 RFI 

NSA CRANE, CRANE, INDIANA 

 

Note: All concentrations in mg/kg. 

Location - SB06 SB08 SB09 SB45 SB21 SB22 SB70 SB70 SB71 

Sample Date - 6/28/11 6/28/11 6/28/11 6/22/11 6/24/11 6/24/11 11/17/11 11/17/11 11/17/11 

Top Depth (ft) - 0 0 0 0 2 4 4 7 3 

Bottom Depth 
(ft) 

- 2 2 2 2 4 6 6 8 5 

Criteria 
HHRA 
PSL 

- - - - - - - - - 

Analytical DRO 230 167 421 368 163 1,630 2,150 1,560 1,110 279 

Analytical ERO 230 234 453 390 276 1,960 2,780 2,240 1,560 494 

Analytical GRO 120 4.51 UJ 7.18 J 6.77 J 8.28 28.1 18.4 - - - 

Calculated Residential 
Closure Level 

 
 
 

3,300 1,500 1,100 5,300 2,300 4,300 4,300       2,500 980 

Calculated Industrial Closure 
Level 

20,000 12,000 9,600 34,000 20,000 28,000 28,000 19,000 9,000 

Non-Default Migration to 
GW- Residential 

1,100 1,100 1,100 980 980 980 980 980 980 

Non-Default Migration to 
GW- Industrial 

9,600 9,600 9,600 9,000 9,000 9,000 9,000 9,000 9,000 



TABLE 10-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS AND HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS
SWMU 28 - MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE
CRANE, INDIANA

PAGE 1 OF 2

Receptor
Population

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)
Overall Risk
(Ecological)

Critical Pathways and
Chemicals of Concern Recommendations

SWMU 28 - SURFACE SOIL
Current/Future 
Maintenance Worker 
(Adult)

4E-06 0.07 N/A N/A NFA

Current/Future 
Industrial Worker

4E-05 1.00 N/A N/A NFA

Current/Future 
Trespasser 
(Adolescent)

7E-06 0.1 N/A N/A NFA

Current/Future 
Construction Worker

2E-06 1 N/A N/A NFA

Future Child 
Recreational User 

3E-05 1 N/A N/A NFA

Future Adult 
Recreational User 

8E-06 0.1 N/A N/A NFA

Lifelong Recreational 
User 

4E-05 N/A N/A N/A NFA

Future Child Resident 4E-04 8 N/A N/A NFA

Future Adult Resident 7E-05 0.9 N/A N/A NFA

Lifelong Resident 4E-04 N/A N/A N/A NFA

Terrestrial Plants N/A N/A Acceptable N/A NFA
Terrestrial 
Invertebrates

N/A N/A Acceptable N/A NFA

Mammals and Birds N/A N/A Acceptable N/A NFA
SWMU 28 - SUBSURFACE SOIL
Current/Future 
Maintenance Worker 

N/A N/A N/A N/A N/A

Current/Future 
Industrial Worker

N/A N/A N/A N/A N/A

Current/Future 
Trespasser 
(Adolescent)

N/A N/A N/A N/A N/A

Current/Future 
Construction Worker

1E-06 0.6 N/A N/A NFA

Future Child 
Recreational User 

N/A N/A N/A N/A N/A

Future Adult 
Recreational User 

N/A N/A N/A N/A N/A

Lifelong Recreational 
User 

N/A N/A N/A N/A N/A

Future Child Resident N/A N/A N/A N/A N/A

Future Adult Resident N/A N/A N/A N/A N/A

Lifelong Resident N/A N/A N/A N/A N/A
Terrestrial Plants N/A N/A N/A N/A NFA
Terrestrial 
Invertebrates

N/A N/A N/A N/A NFA

Mammals and Birds N/A N/A N/A N/A NFA



TABLE 10-1

SUMMARY OF RECEPTOR-SPECIFIC HUMAN RISKS AND HAZARDS, ECOLOGICAL RISKS, AND RECOMMENDATIONS
SWMU 28 - MAINTENANCE SHOP BUILDING 1820 AREA

NSA CRANE
CRANE, INDIANA

PAGE 2 OF 2

Receptor
Population

Overall 
Carcinogenic 

Risk
(Human)

Overall 
Hazard Index

(Human)
Overall Risk
(Ecological)

Critical Pathways and
Chemicals of Concern Recommendations

SWMU 28 - SEDIMENT -  SOUTHEAST AND NORTHWEST STREAMS 
Current/Future 
Maintenance Worker 
(Adult)

3E-06 0.08 N/A N/A NFA

Current/Future 
Industrial Worker

N/A N/A N/A N/A NFA

Current/Future 
Trespasser 
(Adolescent)

5E-06 0.1 N/A N/A NFA

Current/Future 
Construction Worker

N/A N/A N/A N/A NFA

Future Child 
Recreational User 

2E-05 0.8 N/A N/A NFA

Future Adult 
Recreational User 

5E-06 0.1 N/A N/A NFA

Lifelong Recreational 
User 

3E-05 N/A N/A N/A NFA

Future Child Resident 2E-05 0.8 N/A N/A NFA

Future Adult Resident 5E-06 0.1 N/A N/A NFA

Lifelong Resident 3E-05 N/A N/A N/A NFA
Sediment 
Invertebrates

N/A N/A Acceptable N/A NFA

Mammals and Birds N/A N/A Acceptable N/A NFA
SWMU 28 - SURFACE WATER - SOUTHEAST AND NORTHWEST STREAMS
Current/Future 
Maintenance Worker 
(Adult)

2E-09 0.001 N/A N/A NFA

Current/Future 
Industrial Worker

N/A N/A N/A N/A N/A

Current/Future 
Trespasser 
(Adolescent)

2E-09 0.003 N/A N/A N/A

Current/Future 
Construction Worker

N/A N/A N/A N/A N/A

Future Child 
Recreational User 

7E-09 0.02 N/A N/A NFA

Future Adult 
Recreational User 

2.E-08 0.009 N/A N/A NFA

Lifelong Recreational 
User 

2.E-08 N/A N/A N/A NFA

Future Child Resident 7E-09 0.02 N/A N/A NFA

Future Adult Resident 2.E-08 0.0090 N/A N/A NFA

Lifelong Resident 2E-08 N/A N/A N/A NFA
Aquatic Organisms N/A N/A Acceptable N/A NFA

Hazard Indices (i.e., child + adult) are not summed for 'Lifelong' receptors because according to U.S. EPA risk assessment guidance, it is not correct to sum 
noncancer risks for child and adult receptors.

N/A - Not Applicable.  Risk were not calculated for the specified receptor/exposure pathway or the calculated risks were acceptable.
NFA - No Further Action.
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APPENDIX A – HEALTH AND SAFETY DOCUMENTATION 

 

 



WORK STATUS REPORT
Employer Copy

TYPE OF EXAMINATION: Baseline Examination UPDATE

EMPLOYEE: Losekamp, Kevin COMPANY: TT/NUS
ID: POSITION: Geologist
DATE OF EXAM: 11/15/2010 LOCATION: TT/NUS-Cincinnati
EXPIRATION DATE: 11/15/2012 SITE: Cincinnati

The following recommendations are based on a review of one or all of the following: a base history questionnaire, supporting
diagnostic tests, physical examination, and the essential functions of the position applied for or occupied by the individual named
above.

Yes No Undecided

Has the employee any detected medical conditions that would
increase his/her risk of material health impairment from
occupational exposure in accordance with 29 CFR §1910.120?

X

Does the employee have any limitations in the use of respirators
in accordance with 29 CFR §1910.134?

X

STATUS

1. X QUALIFIED The examination indicates no significant medical condition. Employee can be assigned any
work consistent with skills and training.

2. QUALIFIED - WITH LIMITATIONS The examination indicates that a medical condition currently exists
that limits work assignments on the following basis:

3. NOT QUALIFIED

4. DEFERRED The examination indicated that additional information is necessary.  The employee has been
given the following instructions.

COMMENTS:
Qualified for biennial frequency.

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medical
examination and any medical conditions that require follow-up examination or treatment.

Name of Physician: Peter P. Greaney, M.D. Date: 11/29/10

Signature:















 





WORK STATUS REPORT
Employer Copy

TYPE OF EXAMINATION: Periodic Examination

EMPLOYEE: Floyd, John COMPANY: TT/NUS
ID: POSITION: Chemical Engineer
DATE OF EXAM: 11/11/2010 LOCATION: TT/NUS-Pittsburgh
EXPIRATION DATE: 11/11/2012 SITE: Louisville

The following recommendations are based on a review of one or all of the following: a base history questionnaire, supporting
diagnostic tests, physical examination, and the essential functions of the position applied for or occupied by the individual named
above.

Yes No Undecided

Has the employee any detected medical conditions that would
increase his/her risk of material health impairment from
occupational exposure in accordance with 29 CFR §1910.120?

X

Does the employee have any limitations in the use of respirators
in accordance with 29 CFR §1910.134?

X

STATUS

1. X QUALIFIED The examination indicates no significant medical condition. Employee can be assigned any
work consistent with skills and training.

2. QUALIFIED - WITH LIMITATIONS The examination indicates that a medical condition currently exists
that limits work assignments on the following basis:

3. NOT QUALIFIED

4. DEFERRED The examination indicated that additional information is necessary.  The employee has been
given the following instructions.

COMMENTS:

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medical
examination and any medical conditions that require follow-up examination or treatment.

Name of Physician: Peter P. Greaney, M.D. Date: 11/18/10

Signature:



















 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B – BORING LOGS 

 

 



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB01 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Borth Background PID Screening: 0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB01

D
epth (ft 
b gs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 100 GW

CL-ML

CL

SC

 

grey

 

dark brown

 

grey
 

light orange

DRY

DRY

DMP

DRY

CONCRETE/PAVEMENT

SANDY CLAY

CLAY

CLAYEY SAND refusal at 4'2''

End of Boring: 4.2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB02 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Borth Background PID Screening: 0 ppm

Drilling Rig: geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB02

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 100 GW

CL

CL

SC

 

grey

 

brown

 

grey
 

brown

DRY

DRY

MST

DRY

CONCRETE/PAVEMENT

SILTY CLAY

CLAY

CLAYEY SAND refusal at 5'

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB03 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB03

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

1

2

80

100

GW-GC

GP-GM

GW-GC

 

other - describe

 

brown

 

dark brown

DRY

DMP

DMP

GRAVEL

CLAYEY SILT

CLAYEY SILT

End of Boring: 5.5 feet bgs
Notes: None



 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB04 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB04

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

9

10

11

1

2

3

100

100

100

GW

GC

SC

 

light tan

 

brown

 

tan

DRY

MST

DRY

GRAVEL

CLAYEY SILT

CLAYEY SILT



 

12

13

CH
 

brown DRY CLAYEY SILT

End of Boring: 13.5 feet bgs
Notes: None



 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB05 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB05

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

9

10

11

1

2

3

100

100

100



 

12

13

14

15

16

17

4 90

End of Boring: 17.2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB06 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB06

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 100 GW

CL

 

light grey

 

grey

DRY

MST

GRAVEL

CLAY

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB07 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB07

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 100 GW

CL

 

other - describe

 

brown

DRY

DRY

GRAVEL

CLAY

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB08 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB08

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 100 GP

CL

 

light grey

 

grey-brown

DRY

DMP

GRAVEL

CLAY

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB09 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB09

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 100 GP

CL

 

light grey

 

grey-brown

DRY

MST

GRAVEL

CLAY

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB10 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB10

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 100 GP

CL

 

light grey

 

grey-brown

DRY

MST

GRAVEL

CLAY

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB11 Start Date: 06/23/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/23/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB11

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

9

1

2

100

100

GW

CL

CL

 

black

 

brown

 

light grey

DRY

DMP

DMP

GRAVEL

CLAY

CLAY

with black top

End of Boring: 9.1 feet bgs
Notes: Gravel layer 0 - 2 ft. Sample collected 2 - 4



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB12 Start Date: 06/23/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/23/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB12

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

1

2

100

100

GP

SC

SC

CL

SC

 

light grey

 

grey-brown

 

grey-brown

 

brown

 br own

DRY

DRY

DRY

MST

DRY

GRAVEL

SILTY CLAY

SILTY CLAY

CLAYEY SAND

SANDSTONE

End of Boring: 7.7 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB13 Start Date: 06/23/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/23/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB13

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

1

2

100

100

GW

CL

CL

 

light grey

 

grey-brown

 

grey-brown

DRY

DRY

DRY

GRAVEL

CLAY

CLAY

End of Boring: 5.5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB14 Start Date: 06/23/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/23/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB14

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

1

2

100

100

GP

CL

 

light grey

 

grey-brown

DRY

DMP

GRAVEL

CLAY

End of Boring: 5.5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB15 Start Date: 06/23/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/23/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB15

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

1

2

100

0

GP

SC

SC

 

light grey

 

grey

 

light brown

DRY

DMP

DMP

GRAVEL

CLAY

SANDY CLAY

End of Boring: 5.8 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB16 Start Date: 06/27/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/27/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB16

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 100 GW

SC

SC

 

light grey

 

grey

 

brown

DRY

DRY

MST

GRAVEL

SANDY CLAY

SANDY CLAY

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB17 Start Date: 06/27/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/27/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB17

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 50 GP

SM

SC

CL

 

light grey

 

brown

 

brown

 

brown

DRY

DRY

DMP

DMP

GRAVEL

SAND

CLAYEY SAND

CLAY

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB18 Start Date: 06/27/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/27/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB18

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

1

2

60

100

SM

GM

CL

CL

 

grey

 

light grey

 

dark brown

 

brown

DRY

DRY

MST

MST

SAND

SANDY GRAVEL with minor clay

CLAY

CLAY

End of Boring: 7.5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB19 Start Date: 06/27/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/27/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB19

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

1

2

50

100

GM

GP

CL

CL

 

grey

 

grey

 

dark brown

 

brown

DRY

DRY

MST

MST

SANDY GRAVEL

GRAVEL

CLAY

CLAY

End of Boring: 7 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB20 Start Date: 06/27/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/27/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB20

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 50 GP

CL

 

light grey

 

brown

DRY

MST

GRAVEL

CLAY

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB21 Start Date: 06/24/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/24/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB21

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

1

2

80

81

GP

CL

SC

 

light grey

 

grey

 

brown

DRY

DMP

DRY

GRAVEL

CLAY

CLAYEY SAND

End of Boring: 8.7 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB22 Start Date: 06/24/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/24/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 27.0 ppm

Drilling Rig: Geoprobe Drilling Method: -Select- Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB22

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

1

2

100

96

GW

CL

SC

 

light grey

 

grey

 

brown

DRY

DMP

DRY

GRAVEL

CLAY

CLAYEY SAND

End of Boring: 8.1 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB23 Start Date: 06/24/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/24/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB23

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

1

2

100

83

GP

CL

SC

 

light grey

 

grey

 

brown

DRY

DMP

DMP

GRAVEL

CLAY

CLAYEY SAND

End of Boring: 8.6 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB24 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB24

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

1

2

80

80

GW

CL

CL

 

light grey

 

brown

 

brown

DRY

DRY

DMP

GRAVEL

CLAY

SILTY CLAY

End of Boring: 7.5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB25 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB25

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

1

2

100

90

GW

CL

CL

 

light grey

 

brown

 

brown

DRY

DRY

DRY

GRAVEL

CLAY

CLAYEY SAND

End of Boring: 8.3 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB26 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB26

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

1

2

100

82

GW

CL

SM

 

light grey

 

brown

 

grey-brown

DRY

DRY

MST

GRAVEL

CLAY

SANDY SILT with clay

End of Boring: 7.8 feet bgs
Notes: None



 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB27 Start Date: 06/27/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/27/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB27

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

9

10

11

1

2

3

60

70

100

GW

CL

CL

SC

SM

 

light grey
 

brown

 

brown

 

light brown

 

brown

DRY

DMP

DMP

DMP

DRY

GRAVEL

CLAY with gravel

CLAY

CLAYEY SAND

SAND



 

12

13

End of Boring: 13.5 feet bgs
Notes: None



 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB28 Start Date: 06/27/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 07/11/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB28

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

9

10

11

1

2

3

80

80

90

GW

CL

SC

CL

SC

 

light grey

 

grey

 

grey

 

brown

 

brown

DRY

MST

MST

DMP

DRY

GRAVEL

CLAY

CLAYEY SAND

CLAY

SAND with clay



 

12

End of Boring: 12.2 feet bgs
Notes: None



 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB29 Start Date: 06/27/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/27/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB29

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

9

10

11

1

2

3

50

100

96

GW

SC

CL

CL

SC

 

light grey
 

brown

 

dark brown

 

brown

 

grey-brown

DRY

DMP

MST

MST

DMP

GRAVEL

SAND with clay

CLAY

CLAY

CLAY with sand



 

12

13

End of Boring: 13.1 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB30 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB30

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

1

1

100

100

CL

CL

 

brown

 

dark brown

DMP

DMP

TOPSOIL

CLAY

End of Boring: 4 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB31 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB31

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1

2

100

100

CL

CL

 

brown

 

dark brown

DMP

DMP

SILTY CLAY

SILTY CLAY

End of Boring: 4 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB32 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB32

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

1 100 CL

CL

 

dark brown

 

light brown

DMP

DMP

SILTY CLAY

SILTY CLAY

End of Boring: 4 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB33 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB33

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

1

2

100

100

CL

CL

 

brown

 

dark brown

MST

DMP

TOPSOIL

CLAY

End of Boring: 4 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB34 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB34

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

1

2

100

100

CL

CL

 

brown

 

dark brown

DMP

MST

TOPSOIL

SILTY CLAY

End of Boring: 4 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB35 Start Date: 06/24/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/24/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB35

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

1

2

60

62

GW

CL

SC

 

light grey

 

grey-brown

 

grey

DRY

DRY

DRY

GRAVEL

CLAY

SANDY CLAY

End of Boring: 6.6 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB36 Start Date: 06/24/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/24/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 47 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB36

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

1

2

80

83

GW

CL

CL

 

light grey

 

grey-brown

 

brown

WET

WET

WET

GRAVEL

CLAY

CLAY

End of Boring: 6.2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB37 Start Date: 06/24/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/24/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB37

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

1

2

80

90

GW

CL

SC

 

light grey

 

brown

 grey

DRY

DRY

DRY

GRAVEL

CLAY

SANDY CLAY

End of Boring: 5.8 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB38 Start Date: 06/24/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/24/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB38

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

1

2

80

55

CL

SC

SM

 

brown

 

grey

 

grey

DRY

DRY

DRY

CLAY

CLAY with gravel

SANDY CLAY

End of Boring: 6.8 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB39 Start Date: 06/24/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/24/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB39

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

1

2

20

55

GW
SC

CL

 

light grey
 

light brown

 

grey-brown

DRY
MST

DRY

GRAVEL
SAND

CLAY with sand

End of Boring: 6.8 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB40 Start Date: 06/24/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/24/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB40

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

1

2

80

62

GW

CL

SC

SC

 

light grey

 

grey-brown

 

brown

 

dark brown

DRY

DRY

DMP

DRY

GRAVEL

CLAY

CLAYEY SAND

SANDY CLAY

End of Boring: 6.6 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB41 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB41

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

MST

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB42 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB42

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

MST

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB43 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB43

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB44 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB44

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB45 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB45

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB46 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB46

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB47 Start Date: 06/21/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/21/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB47

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB48 Start Date: 06/21/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/21/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB48

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB49 Start Date: 06/21/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/21/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB49

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB50 Start Date: 06/21/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/21/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB50

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB51 Start Date: 06/21/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/21/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB51

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB52 Start Date: 06/21/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/21/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB52

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB53 Start Date: 06/21/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/21/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB53

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB54 Start Date: 06/21/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/21/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB54

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

dark brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB55 Start Date: 06/21/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/21/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB55

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB56 Start Date: 06/21/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/21/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB56

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB57 Start Date: 06/21/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/21/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB57

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB58 Start Date: 06/21/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/21/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB58

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB59 Start Date: 06/24/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/24/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB59

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 70 SC

SC

SC

 

light brown
 

light brown

 

brown

DRY

DRY

MST

SAND with clay

CLAYEY SAND

SANDY CLAY

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB60 Start Date: 06/24/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/24/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB60

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 60 CL

GC

CL

 

brown
 

light brown

 

brown

DMP

DRY

MST

CLAY

GRAVELLY CLAY

CLAY

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB61 Start Date: 06/24/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/24/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB61

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 70 CL

SC

CL

 

dark brown
 

brown

 

brown

DMP

DMP

DMP

CLAY

SANDY CLAY

CLAY

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB62 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB62

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB63 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB63

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

dark brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB64 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB64

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

dark brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28SB65 Start Date: 06/22/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/22/2011

Drilling Company: Micah Group LLC Lead Driller: Mark Background PID Screening: 0.0 ppm

Drilling Rig: NA Drilling Method: Hand Auger Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28SB65

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

1 100 CL

CL

 

brown
 

brown

DMP

MST

TOPSOIL

CLAY

End of Boring: 2 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28TW01 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Borth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28TW01

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

1 100 GW

CL

 

light grey

 

brown

DRY

DRY

GRAVEL

SANDY CLAY

End of Boring: 5 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28TW02 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Borth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): Yes ()

SWMU 28 - RFI - Boring ID: 28TW02

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

9

10

1

2

3

60

100

99

CL

CL

CL-ML

SP-SC

OTHER

 

brown
 

brown

 

grey

 

grey-brown

 bla ck

DMP

DRY

WET

DMP

DRY

CLAY

CLAY

CLAY

SANDY CLAY

ASPHALT/PAVEMENT Black asphalt

End of Boring: 10.3 feet bgs



Notes: None



 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28TW03 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Borth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): Yes ()

SWMU 28 - RFI - Boring ID: 28TW03

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

9

10

11

1

2

3

70

100

100

GP

CL

CL

 

light grey

 

brown

 

grey

DRY

DRY

MST

GRAVEL

CLAY

CLAY



 

12

13

14

15

16

4 71

SC
 

grey-brown DRY SANDY CLAY

End of Boring: 16.4 feet bgs
Notes: None



 

 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28TW04 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Broth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28TW04

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

9

1

2

80

100

SC

CL

CL

SC

 

brown
 

brown

 

grey

 

grey-brown

DMP

DMP

MST

DMP

TOPSOIL

CLAY

CLAY

SANDY CLAY

End of Boring: 10 feet bgs
Notes: None



 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28TW05 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kendra Smith End of Boring Date: 08/15/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Borth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28TW05

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

9

10

11

1

2

3

70

100

100

GP

CL

GP

CL

CL

 

light grey
 

brown

 

light grey
 

grey-brown

 

grey

DRY

DRY

DRY

DRY

MST

GRAVEL

CLAY with gravel

GRAVEL

CLAY

CLAY



 

12

13

14

15

16

4 83

SC
 

grey-brown DRY SANDY GRAVEL

End of Boring: 16.8 feet bgs
Notes: None



 Tetra Tech NUS, Inc. BORING LOG  
Project Name: CRANE NSWC - SWMU 28 - RFI - Round 1 - 
SWMU 28 Boring ID: 28TW06 Start Date: 06/28/2011

Project Number: 112G03105 Geologist: Kevin Losekamp End of Boring Date: 06/28/2011

Drilling Company: Micah Group LLC Lead Driller: Ben Borth Background PID Screening: 0.0 ppm

Drilling Rig: Geoprobe Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)

SWMU 28 - RFI - Boring ID: 28TW06

D
epth (ft 
bgs)*

Run Lithology

No. 

%
 R

ecvy

USCS Primary Color 

M
oisture

Primary Description Secondary Descriptors

0

1

2

3

4

5

6

7

8

9

10

11

1

1

  

2

80

80

  

100

GW

CL

SC

 

light grey

 

grey

 

grey-brown

DRY

MST

DMP

ASPHALT/PAVEMENT

CLAY

SANDY CLAY



12

13

14

15

16

17

18

2

3

4

100

100

100

CL
 

grey DRY CLAY



 
End of Boring: 19 feet bgs
Notes: None























 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C – SAMPLE LOG SHEETS  

 

 





































































































































































































































































































































 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D – DAILY ACTIVITY LOGS, CHAIN OF CUSTODY FORMS, AND SITE 

LOGBOOK 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

DAILY ACTIVITY LOGS 

 



TETRA TECH NUS, INC.  
 

       FIELD ACTIVITY DAILY LOG 

DATE 4/04/2011 

NO. 1 

SHEET    1    OF     2 

 

PROJECT NAME:   Resource Conservation an d Recovery Act (RCRA) Facility 

Investigation (RFI) for Solid Waste Management Unit (SWMU) 28, Maintenance 

Shop Building 1820 Area, located at the Naval Support Activity (NSA), Crane, 

Indiana. 

 

PROJECT NO:  

112G03105 

 

FIELD ACTIVITY SUBJECT:  Ut ility Locat ion 

 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS: 

SWMU 28 Utility Locater 

Indiana one call (888) 382 -5544 

 

12:14 – Chuck 

 

New Ticket # 110 6072231 – will expire 06/28/2011 (Original Ten Eyck Ticket # 110 5022277) 

Crane – Vectren - Frontier 

 

VISITORS ON SITE: None CHANGES FROM PLANS AND SPECIFICATIONS, AND OTHER 

SPECIAL ORDERS AND IMPORTANT DECISIONS: None                                                       

WEATHER CONDITIONS:   

P.M. – low  80’s 

IMPORTANT TELEPHONE CALLS:  None   

 

PERSONNEL ON SITE: John Floyd (FOL) 

 

SIGNATURE:  DATE:  06/07/2011 



TETRA TECH NUS, INC.  
 

 



TETRA TECH NUS, INC.  
 

       FIELD ACTIVITY DAILY LOG 

DATE 4/04/2011 

NO. 1 

SHEET    1    OF     2 

 

PROJECT NAME:   Resource Conservation an d Recovery Act (RCRA) Facility 

Investigation (RFI) for Solid Waste Management Unit (SWMU) 28, Maintenance 

Shop Building 1820 Area, located at the Naval Support Activity (NSA), Crane, 

Indiana. 

 

PROJECT NO:  

112G03105 

 

FIELD ACTIVITY SUBJECT:  Mob 

 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS: 

10:00  

-Meet with Tom Brent, Jim Riggins. 
-Review and walk through at SWMU 28 
 
15:15  
 
-Meet Jayna Turpin, Ricky Turch at Building 2713 
-Work hours for Maintenance Shop 0630 – 1700 hr 
- Relocated samples SB24/25/26 outside Building 2713 (on concrete apron and black top parking lot) 
 
Ricky Turch (812) 854 -1703 
 
Demo NSA Crane 
 

VISITORS ON SITE: None CHANGES FROM PLANS AND SPECIFICATIONS, AND OTHER 

SPECIAL ORDERS AND IMPORTANT DECISIONS: None                                                       

WEATHER CONDITIONS:   

P.M. – low  70’s 

IMPORTANT TELEPHONE CALLS:  None   

 

PERSONNEL ON SITE: John Floyd (FOL) 

 

SIGNATURE:  DATE:  06/16/2011 



TETRA TECH NUS, INC.  
 

 



TETRA TECH NUS, INC.  
 

       FIELD ACTIVITY DAILY LOG 

DATE 4/04/2011 

NO. 1 

SHEET    1    OF     2 

 

PROJECT NAME:   Resource Conservation an d Recovery Act (RCRA) Facility 

Investigation (RFI) for Solid Waste Management Unit (SWMU) 28, Maintenance 

Shop Building 1820 Area, located at the Naval Support Activity (NSA), Crane, 

Indiana. 

 

PROJECT NO:  

112G03105 

 

FIELD ACTIVITY SUBJECT:  Mobilize, safety training, and begin f ield w ork 

 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS: 

12:00 Kendra Smith, Kevin Losekamp, and John Floyd arrived on base. 

12:30 Tailgate safety brief supplies for sample location ID. Begin marking same utilities not located. 

16:00 Indiana one call – Christine remark ticket (utility locate) #1106072231. “New start date” 06/22/2011 

 

VISITORS ON SITE: None CHANGES FROM PLANS AND SPECIFICATIONS, AND OTHER 

SPECIAL ORDERS AND IMPORTANT DECISIONS: None                                                       

WEATHER CONDITIONS:   

P.M. – low  80’s 

IMPORTANT TELEPHONE CALLS:  None   

 

PERSONNEL ON SITE: Kevin Losekamp (Field technician), Kendra Smith (Field Technician) Phillip  (Driller), Ben Broth (Driller), 

John Floyd (FOL) 

 

SIGNATURE:  DATE:  06/20/2011 



TETRA TECH NUS, INC.  
 

 



TETRA TECH NUS, INC.  
 

       FIELD ACTIVITY DAILY LOG 

DATE 4/04/2011 

NO. 1 

SHEET    1    OF     2 

 

PROJECT NAME:   Resource Conservation an d Recovery Act (RCRA) Facility 

Investigation (RFI) for Solid Waste Management Unit (SWMU) 28, Maintenance 

Shop Building 1820 Area, located at the Naval Support Activity (NSA), Crane, 

Indiana. 

 

PROJECT NO:  

112G03105 

 

FIELD ACTIVITY SUBJECT:  Mob and Sampling 

 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS: 

Onsite – Flody/Smith/Losekamp (Tt) 
Mark Stafford/Phillip Caldwell (Micah Group) 
 
08:40:  
 
-Safety/Operational Briefing  
-Mark sample locations 
-Hand Auger samples collected: 28SS47-58SO0002 
COC # 0347 
FD28SSFD062111-01 
 
Tom Brent – Utility Locate Meeting 
 
Steve Reddick – work (812) 854-5225 
                         Cell (812) 296 – 0522 
 

VISITORS ON SITE: None CHANGES FROM PLANS AND SPECIFICATIONS, AND OTHER 

SPECIAL ORDERS AND IMPORTANT DECISIONS: None                                                       

WEATHER CONDITIONS:   

P.M. – low  85’s – Scattered T’Storms 

IMPORTANT TELEPHONE CALLS:  None   

 

PERSONNEL ON SITE: John Floyd (FOL), K endra Smith (Field T echnician), K evin Losekamp ( Field T echnician), M ark Stafford 

(Driller), Phillip Caldw ell (Driller) 

 

SIGNATURE:  DATE:  06/21/2011 



TETRA TECH NUS, INC.  
 

 



TETRA TECH NUS, INC.  
 

       FIELD ACTIVITY DAILY LOG 

DATE 4/04/2011 

NO. 1 

SHEET    1    OF     2 

 

PROJECT NAME:   Resource Conservation an d Recovery Act (RCRA) Facility 

Investigation (RFI) for Solid Waste Management Unit (SWMU) 28, Maintenance 

Shop Building 1820 Area, located at the Naval Support Activity (NSA), Crane, 

Indiana. 

 

PROJECT NO:  

112G03105 

 

FIELD ACTIVITY SUBJECT:  Mob and Sampling 

 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS: 

Onsite – Flody/Smith/Losekamp (Tt) 
Mark Stafford/Phillip Caldwell (Micah Group) 
 
10:30  
 
-Sediment samples collected 
28SD01-050006 – Field Dup 28SDFD062211-01 
 
Hand Auger /  Borings: 
28SS41 – 46SO0002 
28SS62 -65SO0002 
 
13:00  
 
SWMU 28 

1. No buried Security Cable/ No Fire 
2.  No compressed Air (06/22/11) 
3. NMCI ok (5/3/11) 
4. Orange flag (no writing) 
5. High voltage electric ok 

 
Samples collected: 
 
28SB30SO0204 
28SB31SO0204 
28SB32SO0204 
28SB33SO0204 
28SB34SO0204 
 
Plus a surface water sample 28SW01-01 – Field Dup collected 28SWFD062211-01 
 
OGTSL – Mark for Utilities, Mark entire perimeter with white marker/flagging tape and white spray paint 
 
T. Brent – focus on “accessible soil” in and around gravel, may need pick axe 
 



TETRA TECH NUS, INC.  
 

 

VISITORS ON SITE: None CHANGES FROM PLANS AND SPECIFICATIONS, AND OTHER 

SPECIAL ORDERS AND IMPORTANT DECISIONS: None                                                       

WEATHER CONDITIONS:   

P.M. – 83 degrees 

IMPORTANT TELEPHONE CALLS:  None   

 

PERSONNEL ON SITE: John Floyd (FOL), K endra Smith (Field T echnician), K evin Losekamp ( Field T echnician), M ark Stafford 

(Driller), Phillip Caldw ell (Driller) 

 

SIGNATURE:  DATE:  06/22/2011 



TETRA TECH NUS, INC.  
 

       FIELD ACTIVITY DAILY LOG 

DATE 4/04/2011 

NO. 1 

SHEET    1    OF     2 

 

PROJECT NAME:   Resource Conservation an d Recovery Act (RCRA) Facility 

Investigation (RFI) for Solid Waste Management Unit (SWMU) 28, Maintenance 

Shop Building 1820 Area, located at the Naval Support Activity (NSA), Crane, 

Indiana. 

 

PROJECT NO:  

112G03105 

 

FIELD ACTIVITY SUBJECT:  Sampling 

 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS: 

Onsite – Flody/Smith/Losekamp (Tt) 
Mark Stafford/Phillip Caldwell (Micah Group) 
 
08:00  
 
-OPS/Safety Briefing 
 
SACD  take 45 south past SWMU 13 right on 101 (truck scales sign) 
 
-mark borders with white pin flags 
-fire hydrant west of “northwest area” (bring pick axe) 
 
09:30 
 
28SB/SS11  COC # ED00000163-3 
 
12:00  
 
-28SB / SS 12- 15 
28SB FD062311 – 02 
28SSFD 062311 -01 
 
Well level at SWMU 26 (03105)  

- None 
 
VISITORS ON SITE: None CHANGES FROM PLANS AND SPECIFICATIONS, AND OTHER 

SPECIAL ORDERS AND IMPORTANT DECISIONS: None                                                       

WEATHER CONDITIONS:   

P.M. – 80 degrees 

IMPORTANT TELEPHONE CALLS:  None   

 



TETRA TECH NUS, INC.  
 

 

PERSONNEL ON SITE: John Floyd (FOL), K endra Smith (Field T echnician), K evin Losekamp ( Field T echnician), M ark Stafford 

(Driller), Phillip Caldw ell (Driller) 

 

SIGNATURE:  DATE:  06/23/2011 



TETRA TECH NUS, INC.  
 

       FIELD ACTIVITY DAILY LOG 

DATE 4/04/2011 

NO. 1 

SHEET    1    OF     2 

 

PROJECT NAME:   Resource Conservation an d Recovery Act (RCRA) Facility 

Investigation (RFI) for Solid Waste Management Unit (SWMU) 28, Maintenance 

Shop Building 1820 Area, located at the Naval Support Activity (NSA), Crane, 

Indiana. 

 

PROJECT NO:  

112G03105 

 

FIELD ACTIVITY SUBJECT:  Sampling 

 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS: 

Onsite – Flody/Smith/Losekamp (Tt) 
Mark Stafford/Phillip Caldwell (Micah Group) 
 
08:00  
 
-OPS/Safety Briefing 
 
Sample collected at: 
 
28SB35, 28SB37, 28SB38, 28SB39, 28SB40, 28SB36, 28SB21, 28SB22, and 28SB23. 
 
Field Dup collected 28SSFD062411-01 
 
Mark “Saturday delivery” on coolers 
-Mark “Rush GRO/DRO/ERO only” on COC 
COC # ED00000163 -4 
 
Demo for the week 

VISITORS ON SITE: None CHANGES FROM PLANS AND SPECIFICATIONS, AND OTHER 

SPECIAL ORDERS AND IMPORTANT DECISIONS: None                                                       

WEATHER CONDITIONS:   

P.M. – 80 degrees 

IMPORTANT TELEPHONE CALLS:  None   

 

PERSONNEL ON SITE: John Floyd (FOL), K endra Smith (Field T echnician), K evin Losekamp ( Field T echnician), M ark Stafford 

(Driller), Phillip Caldw ell (Driller) 

 

SIGNATURE:  DATE:  06/24/2011 



TETRA TECH NUS, INC.  
 

 



TETRA TECH NUS, INC.  
 

       FIELD ACTIVITY DAILY LOG 

DATE 4/04/2011 

NO. 1 

SHEET    1    OF     2 

 

PROJECT NAME:   Resource Conservation an d Recovery Act (RCRA) Facility 

Investigation (RFI) for Solid Waste Management Unit (SWMU) 28, Maintenance 

Shop Building 1820 Area, located at the Naval Support Activity (NSA), Crane, 

Indiana. 

 

PROJECT NO:  

112G03105 

 

FIELD ACTIVITY SUBJECT:  Sampling 

 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS: 

Onsite – Flody/Smith/Losekamp (Tt) 
Ben Broth/Phillip Caldwell (Micah Group) 
 
09:15 
 
-OPS/Safety Briefing 
-call from Pittsburgh, collect OGTSL samples ASAP 
 
11:30 
 
Collected OGTSL SS006 – 130002 COC # 0352  
 
-pick axe used for sample locations  
09/10/12 – rest collected at surface soil 
 
10:30  
 
-Collected sample 28SS16 -20SO0002 
 
13:00 
 
-Collected samples 28SB27-29SO0204 and 28SBFD062711-01 
 
VISITORS ON SITE: None CHANGES FROM PLANS AND SPECIFICATIONS, AND OTHER 

SPECIAL ORDERS AND IMPORTANT DECISIONS: None                                                       

WEATHER CONDITIONS:   

P.M. – 80 degrees 

IMPORTANT TELEPHONE CALLS:  None   

 

PERSONNEL ON SITE: John Floyd (FOL), K endra Smith (Field T echnician), K evin Losekamp ( Field T echnician), M ark Stafford 

(Driller), Phillip Caldw ell (Driller) 



TETRA TECH NUS, INC.  
 

 

 

SIGNATURE:  DATE:  06/27/2011 



TETRA TECH, INC.  
 

       FIELD ACTIVITY DAILY LOG 

DATE 4/04/2011 

NO. 1 

SHEET    1    OF     2 

 

PROJECT NAME:   Resource Conservation an d Recovery Act (RCRA) Facility 

Investigation (RFI) for Solid Waste Management Unit (SWMU) 28, Maintenance 

Shop Building 1820 Area, located at the Naval Support Activity (NSA), Crane, 

Indiana. 

 

PROJECT NO:  

112G03105 

 

FIELD ACTIVITY SUBJECT:  Mobilize, safety training, and begin f ield w ork 

 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS: 

10:30  
 
-J. Floyd at Building 3245 with Tom Brent to discuss SWMU2 28 sample results and proposed samples. 
-Drive to SWMU 28 to view locations 
-Discuss Former sample locations 
-proposed to collect only 6 locations in the vicinity (step outs) from SB21 
-results from previous  sampling appear to show no connection from SB21 to SB45 
 
13:30  
 
-Contacted Mr. Wall at Fire Dept. (812) 854-3343 working on the east side of Building 2713, on work permit required for 
this area 
 
13:35  
 
-Contacted Denny Gordon (NAVY explosives safety) at  (812) 381-2129 – no explosives safety permit required at this 
location 
 
14:00 
 
Back at SWMU 28 with Tom Brent 
-collect only step out samples from SB21 
-map out sample locations for points where GPS data was lost 
 
15:00 
 
-Driller on site 
-collect 28SB66, 28SB67, 28SB68, 28SB69, 28SB70, and 28SB71.  The field dup was collected from sample 
28SB680305. 
-High petroleum odor in 28SB70. 
 
16:30  
 
-Depart SWMU 28 to pack samples (Floyd) 
 
17:55  



TETRA TECH, INC.  
 

 

 
-K. Smith depart for Fed Ex 
 
19:30 
 
-Floyd clean up and update T. Klimek. 
-Depart trailer 

VISITORS ON SITE: None CHANGES FROM PLANS AND SPECIFICATIONS, AND OTHER 

SPECIAL ORDERS AND IMPORTANT DECISIONS: None                                                       

WEATHER CONDITIONS:  A.M. P.C. – 40 degrees 

P.M. – low  50’s 

IMPORTANT TELEPHONE CALLS:  None   

 

PERSONNEL ON SITE: Kendra Smith(Field Technician), Chris White (Driller), John Floyd (FOL) 

 

SIGNATURE:  DATE:  11/17/2011 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAIN OF CUSTODY FORMS 



































































































































































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SITE LOGBOOK 















 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E – DATA QUALITY REVIEW 

 

 



Table E-1
Sample Names and Planned (P)/Collected (C) Analyses Crosswalk

NSA Crane SWMU 28 RFI Report

Page 1 of 4

SAP - Location ID SAP - Sample ID
Matrix/ 

Depth (ft) Actual Sample ID VOCs PAHs PCBs DRO ERO GRO EPH VPH Met Lead pH TOC Notes

28SB01 28SS01SO0002 Soil 0 - 2 28SS01SO0002 C PC PC PC PC PC PC
28SB01 28SB01SOXXXX Soil >2 28SB01SO0204 PC PC PC PC PC PC PC
28SB02 28SS02SO0002 Soil 0 - 2 28SS02SO0002 C PC PC PC PC PC PC
28SB02 28SB02SOXXXX Soil >2 28SB02SO0204 PC PC PC PC PC PC PC
28SB03 28SS03SO0002 Soil 0 - 2 28SS03SO0002 C PC PC PC PC PC PC
28SB03 28SB03SOXXXX Soil >2 28SB03SO0204 PC PC PC PC PC PC PC
28SB04 28SS04SO0002 Soil 0 - 2 28SS04SO0002 C PC PC PC PC PC PC
28SB04 28SB04SOXXXX Soil >2 28SB04SO0204 PC PC PC PC PC PC PC
28SB05 28SS05SO0002 Soil 0 - 2 28SS05SO0002 C PC PC PC PC PC PC
28SB05 28SB05SOXXXX Soil >2 28SB05SO0204 PC PC PC PC PC PC PC
28SB06 28SS06SO0002 Soil 0 - 2 28SS06SO0002 C PC PC PC PC PC C C PC
28SB07 28SS07SO0002 Soil 0 - 2 28SS07SO0002 C PC PC PC PC PC PC
28SB08 28SS08SO0002 Soil 0 - 2 28SS08SO0002 C PC PC PC PC PC C C PC
28SB09 28SS09SO0002 Soil 0 - 2 28SS09SO0002 C PC PC PC PC PC C C PC
28SB10 28SS10SO0002 Soil 0 - 2 28SS10SO0002 C PC PC PC PC PC PC
28SB11 28SS11SO0002 Soil 0 - 2 28SS11SO0002 C PC PC PC PC PC PC D
28SB11 28SB11SOXXXX Soil >2 28SB11SO0204 PC PC PC PC PC PC PC D
28SB12 28SS12SO0002 Soil 0 - 2 28SS12SO0002 C PC PC PC PC PC PC
28SB12 28SB12SOXXXX Soil >2 28SB12SO0204 PC PC PC PC PC PC PC
28SB13 28SS13SO0002 Soil 0 - 2 28SS13SO0002 C PC PC PC PC PC PC
28SB13 28SB13SOXXXX Soil >2 28SB13SO0204 PC PC PC PC PC PC PC
28SB14 28SS14SO0002 Soil 0 - 2 28SS14SO0002 C PC PC PC PC PC PC
28SB14 28SB14SOXXXX Soil >2 28SB14SO0204 PC PC PC PC PC PC PC
28SB15 28SS15SO0002 Soil 0 - 2 28SS15SO0002 C PC PC PC PC PC PC
28SB15 28SB15SOXXXX Soil >2 28SB15SO0204 PC PC PC PC PC PC PC
28SB16 28SS16SO0002 Soil 0 - 2 28SS16SO0002 C PC PC PC PC PC PC
28SB17 28SS17SO0002 Soil 0 - 2 28SS17SO0002 C PC PC PC PC PC PC
28SB18 28SS18SO0002 Soil 0 - 2 28SS18SO0002 C PC PC PC PC PC PC
28SB19 28SS19SO0002 Soil 0 - 2 28SS19SO0002 C PC PC PC PC PC PC
28SB20 28SS20SO0002 Soil 0 - 2 28SS20SO0002 C PC PC PC PC PC PC
28SB21 28SB21SOXXXX Soil >2 28SB21SO0204 PC PC PC PC PC PC C C PC
28SB22 28SB22SOXXXX Soil >2 28SB22SO0406 PC PC PC PC PC PC C C PC
28SB23 28SB23SOXXXX Soil >2 28SB23SO0204 PC PC PC PC PC PC PC
28SB24 28SB24SOXXXX Soil >2 28SB24SO0204 PC PC PC PC PC PC PC
28SB25 28SB25SOXXXX Soil >2 28SB25SO0204 PC PC PC PC PC PC PC
28SB26 28SB26SOXXXX Soil >2 28SB26SO0204 PC PC PC PC PC PC PC
28SB27 28SB27SOXXXX Soil >2 28SB27SO0204 PC PC PC PC PC PC PC D

Originally Planned Samples (SAP)



Table E-1
Sample Names and Planned (P)/Collected (C) Analyses Crosswalk

NSA Crane SWMU 28 RFI Report

Page 2 of 4

SAP - Location ID SAP - Sample ID
Matrix/ 

Depth (ft) Actual Sample ID VOCs PAHs PCBs DRO ERO GRO EPH VPH Met Lead pH TOC Notes
O i i ll  Pl d S l  (SAP)28SB28 28SB28SOXXXX Soil >2 28SB28SO0204 PC PC PC PC PC PC PC
28SB29 28SB29SOXXXX Soil >2 28SB29SO0204 PC PC PC PC PC PC PC
28SB30 28SB30SOXXXX Soil >2 28SB30SO0204 PC PC PC PC PC PC PC
28SB31 28SB31SOXXXX Soil >2 28SB31SO0204 PC PC PC PC PC PC PC
28SB32 28SB32SOXXXX Soil >2 28SB32SO0204 PC PC PC PC PC PC PC
28SB33 28SB33SOXXXX Soil >2 28SB33SO0204 PC PC PC PC PC PC PC
28SB34 28SB34SOXXXX Soil >2 28SB34SO0204 PC PC PC PC PC PC PC
28SB35 28SS35SO0002 Soil 0 - 2 28SS35SO0002 C PC PC PC PC PC PC D
28SB35 28SB35SOXXXX Soil >2 28SB35SO0204 PC PC PC PC PC PC PC
28SB36 28SS36SO0002 Soil 0 - 2 28SS36SO0002 C PC PC PC PC PC PC
28SB36 28SB36SOXXXX Soil >2 28SB36SO0406 PC PC PC PC PC PC PC
28SB37 28SS37SO0002 Soil 0 - 2 28SS37SO0002 C PC PC PC PC PC PC
28SB37 28SB37SOXXXX Soil >2 28SB37SO0204 PC PC PC PC PC PC PC
28SB38 28SB38SOXXXX Soil >2 28SB38SO0204 PC PC PC PC PC PC PC
28SB39 28SB39SOXXXX Soil >2 28SB39SO0204 PC PC PC PC PC PC PC D
28SB40 28SB40SOXXXX Soil >2 28SB40SO0204 PC PC PC PC PC PC PC
28SB41 28SS41SO0002 Soil 0 - 2 28SS41SO0002 PC PC PC PC PC PC
28SB42 28SS42SO0002 Soil 0 - 2 28SS42SO0002 PC PC PC PC PC PC
28SB43 28SS43SO0002 Soil 0 - 2 28SS43SO0002 PC PC PC PC PC PC
28SB44 28SS44SO0002 Soil 0 - 2 28SS44SO0002 PC PC PC PC PC C C PC
28SB45 28SS45SO0002 Soil 0 - 2 28SS45SO0002 PC PC PC PC PC PC
28SB46 28SS46SO0002 Soil 0 - 2 28SS46SO0002 PC PC PC PC PC PC
28SB47 28SS47SO0002 Soil 0 - 2 28SS47SO0002 PC PC PC PC PC PC
28SB48 28SS48SO0002 Soil 0 - 2 28SS48SO0002 PC PC PC PC PC PC D
28SB49 28SS49SO0002 Soil 0 - 2 28SS49SO0002 PC PC PC PC PC PC
28SB50 28SS50SO0002 Soil 0 - 2 28SS50SO0002 PC PC PC PC PC PC
28SB51 28SS51SO0002 Soil 0 - 2 28SS51SO0002 PC PC PC PC PC PC
28SB52 28SS52SO0002 Soil 0 - 2 28SS52SO0002 PC PC PC PC PC PC
28SB53 28SS53SO0002 Soil 0 - 2 28SS53SO0002 PC PC PC PC PC PC
28SB54 28SS54SO0002 Soil 0 - 2 28SS54SO0002 PC PC PC PC PC PC
28SB55 28SS55SO0002 Soil 0 - 2 28SS55SO0002 PC PC D
28SB56 28SS56SO0002 Soil 0 - 2 28SS56SO0002 PC PC
28SB57 28SS57SO0002 Soil 0 - 2 28SS57SO0002 PC PC
28SB58 28SS58SO0002 Soil 0 - 2 28SS58SO0002 PC PC
28SB59 28SB59SOXXXX Soil >2 28SB59SO0204 PC PC D
28SB60 28SB60SOXXXX Soil >2 28SB60SO0204 PC PC
28SB61 28SB61SOXXXX Soil >2 28SB61SO0204 PC PC
28SB62 28SS62SO0002 Soil 0 - 2 28SS62SO0002 PC C PC PC PC PC



Table E-1
Sample Names and Planned (P)/Collected (C) Analyses Crosswalk

NSA Crane SWMU 28 RFI Report

Page 3 of 4

SAP - Location ID SAP - Sample ID
Matrix/ 

Depth (ft) Actual Sample ID VOCs PAHs PCBs DRO ERO GRO EPH VPH Met Lead pH TOC Notes
O i i ll  Pl d S l  (SAP)28SB63 28SS63SO0002 Soil 0 - 2 28SS63SO0002 PC PC PC PC PC
28SB64 28SS64SO0002 Soil 0 - 2 28SS64SO0002 PC PC PC PC PC
28SB65 28SS65SO0002 Soil 0 - 2 28SS65SO0002 PC PC PC PC PC
28SD01 28SD010006-01 Sed 0-0.5 28SD010006 PC PC PC PC PC PC PC D
28SD02 28SD020006-01 Sed 0-0.5 28SD020006 PC PC PC PC PC PC PC
28SD03 28SD030006-01 Sed 0-0.5 28SD030006 PC PC PC PC PC PC PC
28SD04 28SD040006-01 Sed 0-0.5 28SD040006 PC PC PC PC PC PC PC
28SD05 28SD050006-01 Sed 0-0.5 28SD050006 PC PC PC PC PC PC PC
28SD06 28SD060006-01 Sed 0-0.5 28SD060006 PC PC PC PC PC PC PC
28SD07 28SD070006-01 Sed 0-0.5 28SD070006 PC PC PC PC PC PC PC
28SD08 28SD080006-01 Sed 0-0.5 28SD080006 PC PC PC PC PC PC PC
28SD09 28SD090006-01 Sed 0-0.5 28SD090006 C C C C C C C
28SD10 28SD100006-01 Sed 0-0.5 28SD100006 C C C C C C C
28SD11 28SD110006-01 Sed 0-0.5 28SD110006 C C C C C C C
28SD12 28SD120006-01 Sed 0-0.5 28SD120006 C C C C C C C
28SW01 28SW01-01 SW 28SW01-01 PC PC PC PC D
28SW02 28SW02-01 SW 28SW02-01 PC PC PC PC
28SW03 28SW03-01 SW 28SW03-01 C C C C
28TW01 28GW01-01 GW <20 28GW01-01 P P P P D
28TW02 28GW02-01 GW <20 28GW02-01 PC PC PC PC
28TW03 28GW03-01 GW <20 28GW03-01 PC PC PC PC
28TW04 28GW04-01 GW <20 28GW04-01 P P P P
28TW05 28GW05-01 GW <20 28GW05-01 P P P P
28TW06 28GW06-01 GW <20 28GW06-01 P P P P

28SB66 28SB66SO0406 Soil 4 - 6 28SB66SO0406 PC PC PC D
28SB66 28SB66SO0809 Soil 8 - 9 28SB66SO0607 PC PC PC
28SB67 28SB67SO0406 Soil 4 - 6 28SB67SO0406 PC PC PC
28SB67 28SB67SO0809 Soil 8 - 9 28SB67SO0708 PC PC PC
28SB68 28SB68SO0406 Soil 4 - 6 28SB68SO0305 PC PC PC
28SB68 28SB68SO0809 Soil 8 - 9 28SB68SO0506 PC PC PC
28SB69 28SB69SO0406 Soil 4 - 6 28SB69SO0103 PC PC PC
28SB69 28SB69SO0809 Soil 8 - 9 28SB69SO0304 PC PC PC
28SB70 28SB70SO0406 Soil 4 - 6 28SB70SO0406 PC PC PC C C
28SB70 28SB70SO0809 Soil 8 - 9 28SB70SO0708 PC PC PC C C
28SB71 28SB71SO0406 Soil 4 - 6 28SB71SO0305 PC PC PC C C
28SB71 28SB71SO0809 Soil 8 - 9 28SB71SO0506 PC PC PC

Additional Step-Out Samples from SB21 for TPH (FTMR) 



Table E-1
Sample Names and Planned (P)/Collected (C) Analyses Crosswalk
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SAP - Location ID SAP - Sample ID
Matrix/ 

Depth (ft) Actual Sample ID VOCs PAHs PCBs DRO ERO GRO EPH VPH Met Lead pH TOC Notes
O i i ll  Pl d S l  (SAP)
Codes - P = Planned; C = Collected and Analyzed; D = Field Duplicate Collected and Analyzed; NA = Not Applicable
Notes:
PC = Planned and Collected
C = Collected, but not planned
P = Planned, but not collected
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Completeness Assessment

NSA Crane SWMU 28 RFI Report

Page 1 of 2

Analytical Fraction

Planned 
Environmental 

Samples
Environmental 

Samples Collected

Environmental 
Sample Collection 

Percent 
Completeness

Environmental 
Samples Collected

Valid Analytical 
Results

Laboratory 
Measurement 

Collection Percent 
Completeness

VOCs - 18 Analytes 0 25 NA 25 450 100.00
Low Level PAHs - 17 Analytes 44 44 100.00 44 748 100.00
PCBs - 7 Analytes 41 41 100.00 41 287 100.00
TPH - GRO/DRO/ERO - 3 Analytes 44 44 100.00 44 132 100.00
EPH/VPH Fractionation - 16 Analytes 0 4 NA 4 64 100.00
Metals - 5 Analytes 44 44 100.00 44 220 100.00
Lead and pH - 2 Analytes 5 5 100.00 5 10 100.00

All Analytical Groups 49 1911 100.00

VOCs - 18 Analytes 33 32 96.97 32 576 100.00
Low Level PAHs - 17 Analytes 33 32 96.97 32 544 100.00
PCBs - 7 Analytes 33 32 96.97 32 224 100.00
TPH - GRO/DRO/ERO - 3 Analytes 33 32 96.97 32 96 100.00
EPH/VPH Fractionation - 16 Analytes 0 2 NA 2 32 100.00
Metals - 5 Analytes 33 32 96.97 32 160 100.00
Lead and pH - 2 Analytes 4 4 100.00 4 8 100.00

All Analytical Groups 36 1640 100.00

VOCs - 18 Analytes 0 0 NA 0 0 0.00
Low Level PAHs - 17 Analytes 8 13 162.50 13 221 100.00
PCBs - 7 Analytes 8 13 162.50 13 91 100.00
TPH - GRO/DRO/ERO - 3 Analytes 8 13 162.50 13 39 100.00
EPH/VPH Fractionation - 16 Analytes 0 0 NA 0 0 NA
Metals - 5 Analytes 8 13 162.50 13 65 100.00

All Analytical Groups 13 416 100.00

VOCs - 18 Analytes 3 4 133 4 72 100.00
Low Level PAHs - 17 Analytes 3 4 133 4 68 100.00
PCBs - 7 Analytes 3 4 133 4 28 100.00
Metals - 5 Analytes 3 4 133 4 20 100.00

All Analytical Groups 4 188 100.00

VOCs - 18 Analytes 7 2 28.57 2 36 100.00
Low Level PAHs - 17 Analytes 7 2 28.57 2 34 100.00
PCBs - 7 Analytes 7 2 28.57 2 14 100.00
Metals - 5 Analytes 7 2 28.57 2 10 100.00

All Analytical Groups 2 94 100.00

Sediment

Groundwater

Surface Water

Sample Collection Completeness Laboratory Measurement Completeness

June 2011 Sampling Event
Surface Soil

Subsurface Soil



Table E-2
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Analytical Fraction

Planned 
Environmental 

Samples
Environmental 

Samples Collected

Environmental 
Sample Collection 

Percent 
Completeness

Environmental 
Samples Collected

Valid Analytical 
Results

Laboratory 
Measurement 

Collection Percent 
Completeness

Sample Collection Completeness Laboratory Measurement Completeness

TPH - DRO/ERO Only - 2 Analytes 13 13 100 13 26 100.00
EPH/VPH Fractionation - 16 Analytes 0 3 NA 3 48 100.00

All Analytical Groups 0 74 100.00

Total Rejected Data 
Points

Environmental 
Samples Collected

Total Valid Data 
Points

Overall Percent 
Completeness

VOCs - 18 Analytes 0 63 1,134 100.00
Low Level PAHs - 17 Analytes 0 95 1,615 100.00
PCBs - 7 Analytes 0 92 644 100.00
TPH - GRO/DRO/ERO - 3 Analytes 0 89 267 100.00
TPH - DRO/ERO Only - 2 Analytes 0 13 26 100.00
EPH/VPH Fractionation - 16 Analytes 0 9 144 100.00
Metals - 5 Analytes 0 95 475 100.00
Lead and pH - 2 Analytes 0 9 18 100.00

All Analytical Groups 0 4,323 100.00

The totals above include the soil, sediment, and groundwater samples and associated field duplicate samples, which are identified in the project database in Appendix F.
The totals above do not include equipment rinsate blanks or trip blanks, which were included in the data validation process and in the project database in Appendix F.
Sediment TOC analytical group was not included in the totals identified above, even though they are included in the project database in Appendix F.

Environmental Sample Collection Percent Completeness includes samples that were collected even when they were not originally planned, thus resulting
in a calculated percent completeness of greater than 100 percent in some cases.

Overall Project Totals

November 2011 Sampling Event
Subsurface Soil
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Parameter Original 
PSL

Original PSL 
Reference

Current (Feb 
2012) PSL

Current (Feb 
2012) PSL 
Reference

SAP 
Laboratory 
Reporting 

Limit*

Number of 
Non-Detected 

Results

Number of Non-
Detected 
Results 

Exceeding PSL

Percentage of 
Non-Detected 

Results 
Exceeding PSL

Number of 
Analyses

Percentage of 
Non-Detected 

Results 
Exceeding PSL 
for Entire Data 

Set

1,1,1-Trichloroethane 1,900 R-DCL 1,900 R-DCL 5 25 0 0 25 0

1,1,2,2-Tetrachloroethane 7 R-DCL 0.52 RBSSL 5 25 25 100 25 100

1,1,2-Trichloroethane 30 R-DCL 1.5 RBSSL 5 25 25 100 25 100

1,1-Dichloroethane 3,300 R-RSL 14 RBSSL 5 25 0 0 25 0

1,1-Dichloroethene 58 R-DCL 58 R-DCL 5 25 0 0 25 0

1,2-Dichloroethane 24 R-DCL 0.84 RBSSL 5 25 25 100 25 100

Benzene 34 R-DCL 4.0 RBSSL 5 24 0 0 25 0

Chloroethane 650 R-DCL 650 R-DCL 10 25 0 0 25 0

Chloromethane 10,400 R5 ESL 980 RBSSL 5 25 0 0 25 0

cis-1,2-Dichloroethene 400 R-DCL 160 RBSSL 5 24 0 0 25 0

Ethylbenzene 5,160 R5 ESL 30 RBSSL 5 25 0 0 25 0

Methyl tert butyl ether (MTBE) 43,000 R-RSL 56 RBSSL 5 24 0 0 25 0

Tetrachloroethene 58 R-DCL 0.66 RBSSL 5 25 25 100 25 100

Toluene 5,450 R5 ESL 5,450 R5 ESL 5 24 0 0 25 0

trans-1,2-Dichloroethene 680 R-DCL 500 RBSSL 5 25 0 0 25 0

Trichloroethene 57 R-DCL 3.2 RBSSL 5 25 0 0 25 0

Vinyl chloride 13 R-DCL 0.11 RBSSL 10 24 24 100 25 96.00

Xylenes (total) 10,000 R5 ESL 630 R-RSL 15 25 0 0 25 0

VOCs - Totals 445 124 27.87 450 27.56

2-Methylnaphthalene 3,100 R-DCL 2,800 RBSSL 10 37 0 0 44 0

Acenaphthene 130,000 R-DCL 82,000 RBSSL 10 30 0 0 44 0

Acenaphthylene 18,000 R-DCL 18,000 R-DCL 10 40 0 0 44 0

Anthracene 29,000 Eco SSL 29,000 Eco SSL 10 39 0 0 44 0

Benzo(a)anthracene 150 R-RSL 150 R-RSL 10 38 0 0 44 0

Benzo(a)pyrene 15 R-RSL 15 R-RSL 10 40 5 12.50 44 11.36

Benzo(b)fluoranthene 150 R-RSL 150 R-RSL 10 38 0 0 44 0

Benzo(g,h,i)perylene 1,100 Eco SSL 1,100 Eco SSL 10 38 0 0 44 0

Benzo(k)fluoranthene 1,100 Eco SSL 1,100 Eco SSL 10 39 0 0 44 0

Chrysene 1,100 Eco SSL 1,100 Eco SSL 10 38 0 0 44 0

Dibenzo(a,h)anthracene 15 R-RSL 15 R-RSL 10 43 3 6.98 44 6.82

Surface Soil
VOCs (ug/kg)

Low Level PAHs (ug/kg)
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Parameter Original 
PSL

Original PSL 
Reference

Current (Feb 
2012) PSL

Current (Feb 
2012) PSL 
Reference

SAP 
Laboratory 
Reporting 

Limit*

Number of 
Non-Detected 

Results

Number of Non-
Detected 
Results 

Exceeding PSL

Percentage of 
Non-Detected 

Results 
Exceeding PSL

Number of 
Analyses

Percentage of 
Non-Detected 

Results 
Exceeding PSL 
for Entire Data 

Set

 Fluoranthene 29,000 Eco SSL 29,000 Eco SSL 10 12 0 0 44 0

Fluorene 29,000 Eco SSL 29,000 Eco SSL 10 29 0 0 44 0

Indeno(1,2,3-c,d)pyrene 150 R-RSL 150 R-RSL 10 42 0 0 44 0

Naphthalene 700 R-DCL 9.4 RBSSL 10 30 2 6.67 44 4.55

Phenanthrene 13,000 R-DCL 13,000 R-DCL 10 36 0 0 44 0

Pyrene 1,100 Eco SSL 1,100 Eco SSL 10 21 0 0 44 0

590 10 1.69 748 1.34

Aroclor-1016 0.332 R5 ESL 0.332 R5 ESL 17 41 41 100 41 100

Aroclor-1221 0.332 R5 ESL 0.332 R5 ESL 17 41 41 100 41 100

Aroclor-1232 0.332 R5 ESL 0.332 R5 ESL 17 41 41 100 41 100

Aroclor-1242 0.332 R5 ESL 0.332 R5 ESL 17 41 41 100 41 100

Aroclor-1248 0.332 R5 ESL 0.332 R5 ESL 17 41 41 100 41 100

Aroclor-1254 0.332 R5 ESL 0.332 R5 ESL 17 41 41 100 41 100

Aroclor-1260 0.332 R5 ESL 0.332 R5 ESL 17 38 38 100 41 92.68

284 284 100 287 98.95

GRO 120 R-DCL 120 R-DCL 7.5 37 0 0 44 0

DRO 230 R-DCL 230 R-DCL 6.67 1 0 0 44 0

ERO 230 R-DCL 230 R-DCL 6.67 0 0 NA 44 0

38 0 0.00 132 0.00

Metals (mg/kg)
Cadmium 0.36 Eco SSL 0.36 Eco SSL 0.25 18 0 0 44 0

Chromium 23 R-RSL 0.012 RBSSL 0.25 0 0 NA 44 0

Copper 28 Eco SSL 28 Eco SSL 0.5 0 0 NA 44 0

Lead 11 Eco SSL 11 Eco SSL 0.15 0 0 NA 44 0

Zinc 46 Eco SSL 46 Eco SSL 1.0 0 0 NA 44 0

18 0 0.00 220 0.00

Lead Only (mg/kg)
Lead 81 R-DCL 81 R-DCL 0.15 0 0 0 5 0

Metals - Totals

Low Level PAHs - Totals

TPH (ug/kg)

TPH - Totals

PCBs (ug/kg)

PCBs - Totals
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Parameter Original 
PSL

Original PSL 
Reference

Current (Feb 
2012) PSL

Current (Feb 
2012) PSL 
Reference

SAP 
Laboratory 
Reporting 

Limit*

Number of 
Non-Detected 

Results

Number of Non-
Detected 
Results 

Exceeding PSL

Percentage of 
Non-Detected 

Results 
Exceeding PSL

Number of 
Analyses

Percentage of 
Non-Detected 

Results 
Exceeding PSL 
for Entire Data 

Set

 0 0 0.00 5 0.00

1,1,1-Trichloroethane 1,900 R-DCL 1,900 R-DCL 5 32 0 0 32 0

1,1,2,2-Tetrachloroethane 0.52 RBSSL 0.52 RBSSL 5 32 32 100 32 100

1,1,2-Trichloroethane 1.6 RBSSL 1.6 RBSSL 5 32 32 100 32 100

1,1-Dichloroethane 14 RBSSL 14 RBSSL 5 32 0 0 32 0

1,1-Dichloroethene 58 R-DCL 58 R-DCL 5 32 0 0 32 0

1,2-Dichloroethane 0.84 RBSSL 0.84 RBSSL 5 32 32 100 32 100

Benzene 4.2 RBSSL 4.0 RBSSL 5 32 5 15.63 32 15.63

Chloroethane 650 R-DCL 650 R-DCL 10 32 0 0 32 0

Chloromethane 980 RBSSL 980 RBSSL 5 32 0 0 32 0

cis-1,2-Dichloroethene 400 R-DCL 160 RBSSL 5 32 0 0 32 0

Ethylbenzene 34 RBSSL 30 RBSSL 5 32 0 0 32 0

MTBE 56 RBSSL 56 RBSSL 5 32 0 0 32 0

Tetrachloroethene 0.98 RBSSL 0.66 RBSSL 5 32 32 100 32 100

Toluene 12,000 R-DCL 12,000 R-DCL 5 32 0 0 32 0

trans-1,2-Dichloroethene 620 RBSSL 500 RBSSL 5 32 0 0 32 0

Trichloroethene 14 RBSSL 3.2 RBSSL 5 32 5 15.63 32 15.63

Vinyl chloride 0.11 RBSSL 0.11 RBSSL 10 32 32 100 32 100

Xylenes (total) 4,000 RBSSL 630 RBSSL 15 32 0 0 32 0

VOCs - Totals 576 170 29.51 576 29.51

2-Methylnaphthalene 3,100 R-DCL 2,800 RBSSL 10 25 0 0 32 0

Acenaphthene 130,000 R-DCL 82,000 RBSSL 10 25 0 0 32 0

Acenaphthylene 18,000 R-DCL 18,000 R-DCL 10 31 0 0 32 0

Anthracene 2,000,000 R-DCL 840,000 RBSSL 10 30 0 0 32 0

Benzo(a)anthracene 200 RBSSL 150 R-RSL 10 31 0 0 32 0

Benzo(a)pyrene 70 RBSSL 15 R-RSL 10 31 1 3.23 32 3.13

Benzo(b)fluoranthene 700 RBSSL 150 R-RSL 10 30 0 0 32 0

Benzo(g,h,i)perylene 2,400,000 RBSSL 2,400,000 RBSSL 10 31 0 0 32 0

Benzo(k)fluoranthene 7,000 RBSSL 1,500 R-RSL 10 31 0 0 32 0

Lead Only - Totals

Subsurface Soil
VOCs (ug/kg)

Low Level PAHs (ug/kg)
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Parameter Original 
PSL

Original PSL 
Reference

Current (Feb 
2012) PSL

Current (Feb 
2012) PSL 
Reference

SAP 
Laboratory 
Reporting 

Limit*

Number of 
Non-Detected 

Results

Number of Non-
Detected 
Results 

Exceeding PSL

Percentage of 
Non-Detected 

Results 
Exceeding PSL

Number of 
Analyses

Percentage of 
Non-Detected 

Results 
Exceeding PSL 
for Entire Data 

Set

 Chrysene 22,000 R-DCL 15,000 R-RSL 10 31 0 0 32 0

Dibenzo(a,h)anthracene 220 RBSSL 15 R-RSL 10 31 0 0 32 0

Fluoranthene 880,000 R-DCL 2,300 R-RSL 10 20 0 0 32 0

Fluorene 170,000 R-DCL 80,000 RBSSL 10 22 0 0 32 0

Indeno(1,2,3-c,d)pyrene 2,400 RBSSL 150 R-RSL 10 31 0 0 32 0

Naphthalene 9.4 RBSSL 9.4 RBSSL 10 26 0 0 32 0

Phenanthrene 13,000 R-DCL 13,000 R-DCL 10 25 0 0 32 0

Pyrene 2,000,000 R-DCL 190,000 RBSSL 10 24 0 0 32 0

475 1 0.21 544 0.18

Aroclor-1016 390 R-RSL 1,800 RBSSL 17 32 0 0 32 0

Aroclor-1221 2.4 RBSSL 1.5 RBSSL 17 32 32 100 32 100

Aroclor-1232 2.4 RBSSL 1.5 RBSSL 17 32 32 100 32 100

Aroclor-1242 110 RBSSL 110 RBSSL 17 32 0 0 32 0

Aroclor-1248 100 RBSSL 100 RBSSL 17 32 0 0 32 0

Aroclor-1254 110 R-RSL 180 RBSSL 17 32 0 0 32 0

Aroclor-1260 220 R-RSL 480 RBSSL 17 29 0 0 32 0

221 64 28.96 224 28.57

GRO 120 R-DCL 120 R-DCL 7.5 29 0 0 32 0

DRO 230 R-DCL 230 R-DCL 6.67 0 0 NA 32 0

ERO 230 R-DCL 230 R-DCL 6.67 0 0 NA 32 0

29 0 0 96 0

Metals (mg/kg)
Cadmium 7.5 R-DCL 7.5 R-DCL 0.25 25 0 0 32 0

Chromium 38 R-DCL 0.012 RBSSL 0.25 0 0 0 32 0

Copper 920 R-DCL 440 RBSSL 0.5 0 0 0 32 0

Lead 81 R-DCL 81 R-DCL 0.15 0 0 0 32 0

Zinc 10,000 R-DCL 5,800 RBSSL 1.0 0 0 0 32 0

25 0 0 160 0

TPH (ug/kg)

PCBs (ug/kg)

TPH - Totals

PCBs - Totals

Metals - Totals

Low Level PAHs - Totals
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Parameter Original 
PSL

Original PSL 
Reference

Current (Feb 
2012) PSL

Current (Feb 
2012) PSL 
Reference

SAP 
Laboratory 
Reporting 

Limit*

Number of 
Non-Detected 

Results

Number of Non-
Detected 
Results 

Exceeding PSL

Percentage of 
Non-Detected 

Results 
Exceeding PSL

Number of 
Analyses

Percentage of 
Non-Detected 

Results 
Exceeding PSL 
for Entire Data 

Set

 Lead Only (mg/kg)
Lead 81 R-DCL 81 R-DCL 0.15 0 0 0 4 0

0 0 0 4 0

2-Methylnaphthalene 20.2 R5 ESLSD 20.2 R5 ESLSD 10 9 7 77.78 13 53.85
Acenaphthene 6.71 R5 ESLSD 6.71 R5 ESLSD 10 8 8 100 13 61.54
Acenaphthylene 5.87 R5 ESLSD 5.87 R5 ESLSD 10 13 11 84.62 13 84.62
Anthracene 57.2 R5 ESLSD 57.2 R5 ESLSD 10 13 0 0 13 0
Benzo(a)anthracene 108 R5 ESLSD 108 R5 ESLSD 10 9 0 0 13 0
Benzo(a)pyrene 15 R-RSL 15 R-RSL 10 8 5 62.50 13 38.46
Benzo(b)fluoranthene 150 R-RSL 150 R-RSL 10 8 0 0 13 0
Benzo(g,h,i)perylene 170 R5 ESLSD 170 R5 ESLSD 10 6 0 0 13 0
Benzo(k)fluoranthene 240 R5 ESLSD 240 R5 ESLSD 10 9 0 0 13 0
Chrysene 166 R5 ESLSD 166 R5 ESLSD 10 7 0 0 13 0
Dibenzo(a,h)anthracene 15 R-RSL 15 R-RSL 10 11 5 45.45 13 38.46
Fluoranthene 423 R5 ESLSD 423 R5 ESLSD 10 1 0 0 13 0
Fluorene 77.4 R5 ESLSD 77.4 R5 ESLSD 10 9 0 0 13 0
Indeno(1,2,3-c,d)pyrene 150 R-RSL 150 R-RSL 10 7 0 0 13 0
Naphthalene 176 R5 ESLSD 9.4 RBSSL 10 9 7 77.78 13 53.85
Phenanthrene 204 R5 ESLSD 204 R5 ESLSD 10 8 0 0 13 0
Pyrene 195 R5 ESLSD 195 R5 ESLSD 10 1 0 0 13 0

136 43 31.62 221 19.46

Aroclor-1016 59.8 R5 ESLSD 59.8 R5 ESLSD 17 13 0 0 13 0
Aroclor-1221 59.8 R5 ESLSD 1.5 RBSSL 17 13 13 100 13 100
Aroclor-1232 59.8 R5 ESLSD 1.5 RBSSL 17 13 13 100 13 100
Aroclor-1242 59.8 R5 ESLSD 59.8 R5 ESLSD 17 13 0 0 13 0
Aroclor-1248 59.8 R5 ESLSD 59.8 R5 ESLSD 17 13 0 0 13 0
Aroclor-1254 59.8 R5 ESLSD 59.8 R5 ESLSD 17 12 0 0 13 0
Aroclor-1260 59.8 R5 ESLSD 59.8 R5 ESLSD 17 13 0 0 13 0

90 26 28.89 91 28.57

GRO 120 R-DCL 120 R-DCL 7.5 13 0 NA 13 0
DRO 230 R-DCL 230 R-DCL 6.67 5 0 0 13 0
ERO 230 R-DCL 230 R-DCL 6.67 0 0 NA 13 0

18 0 0 39 0

Sediment
Low Level PAHs (ug/kg)

Low Level PAHs - Totals

PCBs (ug/kg)

PCBs - Totals

Lead Only - Totals

TPH (ug/kg)

TPH - Totals
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Parameter Original 
PSL

Original PSL 
Reference

Current (Feb 
2012) PSL

Current (Feb 
2012) PSL 
Reference

SAP 
Laboratory 
Reporting 

Limit*

Number of 
Non-Detected 

Results

Number of Non-
Detected 
Results 

Exceeding PSL

Percentage of 
Non-Detected 

Results 
Exceeding PSL

Number of 
Analyses

Percentage of 
Non-Detected 

Results 
Exceeding PSL 
for Entire Data 

Set

 
Metals (mg/kg)
Cadmium 0.99 R5 ESLSD 0.99 R5 ESLSD 0.25 3 2 66.67 13 15.38
Chromium 0.29 R-RSL 0.012 RBSSL 0.25 0 0 0 13 0
Copper 32 R5 ESLSD 32 R5 ESLSD 0.5 0 0 0 13 0
Lead 11 Eco SSL 11 Eco SSL 0.15 0 0 0 13 0
Zinc 121 R5 ESLSD 121 R5 ESLSD 1.0 0 0 0 13 0

3 2 66.67 65 3.08

1,1,1-Trichloroethane 76 R5 ESL 76 R5 ESL 1.0 4 0 0 4 0
1,1,2,2-Tetrachloroethane 0.067 T-RSL 0.066 T-RSL 1.0 4 4 100 4 100
1,1,2-Trichloroethane 0.24 T-RSL 0.24 T-RSL 1.0 4 4 100 4 100
1,1-Dichloroethane 2.4 T-RSL 2.4 T-RSL 1.0 4 0 0 4 0
1,1-Dichloroethene 7.0 MCL/G-DCL 7.0 MCL/G-DCL 1.0 4 0 0 4 0
1,2-Dichloroethane 0.15 T-RSL 0.15 T-RSL 1.0 4 4 100 4 100
Benzene 0.41 T-RSL 0.39 T-RSL 1.0 4 4 100 4 100
Chloroethane 62 G-DCL 62 G-DCL 2.0 4 0 0 4 0
Chloromethane 19 T-RSL 19 T-RSL 1.0 4 0 0 4 0
cis-1,2-Dichloroethene 7.3 T-RSL 2.8 T-RSL 1.0 4 0 0 4 0
Ethylbenzene 1.5 T-RSL 1.3 T-RSL 1.0 4 0 0 4 0
MTBE 12 T-RSL 12 T-RSL 1.0 4 0 0 4 0
Tetrachloroethene 0.11 T-RSL 0.072 T-RSL 1.0 4 4 100 4 100
Toluene 230 R5 ESL 230 R5 ESL 1.0 4 0 0 4 0
trans-1,2-Dichloroethene 11 T-RSL 8.6 T-RSL 1.0 4 0 0 4 0
Trichloroethene 2.0 T-RSL 0.4 T-RSL 1.0 4 4 100 4 100
Vinyl chloride 0.016 T-RSL 0.015 T-RSL 2.0 4 4 100 4 100
Xylenes (total) 20 T-RSL 19 T-RSL 3.0 4 0 0 4 0
VOCs - Totals 72 28 38.89 72 38.89

2-Methylnaphthalene 15 T-RSL 2.7 T-RSL 0.2 4 0 0 4 0
Acenaphthene 220 T-RSL 40 T-RSL 0.2 4 0 0 4 0
Acenaphthylene 71 G-DCL 40 G-DCL 0.2 4 0 0 4 0
Anthracene 0.035 R5 ESL 0.035 R5 ESL 0.2 2 2 100 4 50.00
Benzo(a)anthracene 0.025 R5 ESL 0.025 R5 ESL 0.2 4 4 100 4 100
Benzo(a)pyrene 0.0029 T-RSL 0.0029 T-RSL 0.2 4 4 100 4 100
Benzo(b)fluoranthene 0.029 T-RSL 0.029 T-RSL 0.2 4 4 100 4 100
Benzo(g,h,i)perylene 7.64 R5 ESL 7.64 R5 ESL 0.2 4 0 0 4 0
Benzo(k)fluoranthene 0.29 T-RSL 0.29 T-RSL 0.2 4 0 0 4 0

Surface Water
VOCs (ug/L)

Low Level PAHs (ug/L)

Metals - Totals
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Parameter Original 
PSL

Original PSL 
Reference

Current (Feb 
2012) PSL

Current (Feb 
2012) PSL 
Reference

SAP 
Laboratory 
Reporting 

Limit*

Number of 
Non-Detected 

Results

Number of Non-
Detected 
Results 

Exceeding PSL

Percentage of 
Non-Detected 

Results 
Exceeding PSL

Number of 
Analyses

Percentage of 
Non-Detected 

Results 
Exceeding PSL 
for Entire Data 

Set

 Chrysene 2.9 T-RSL 2.9 T-RSL 0.2 4 0 0 4 0
Dibenzo(a,h)anthracene 0.0029 T-RSL 0.0029 T-RSL 0.2 4 4 100 4 100
Fluoranthene 1.9 R5 ESL 1.9 R5 ESL 0.2 4 0 0 4 0
Fluorene 19 R5 ESL 19 R5 ESL 0.2 4 0 0 4 0
Indeno(1,2,3-c,d)pyrene 0.029 T-RSL 0.029 T-RSL 0.2 4 4 100 4 100
Naphthalene 0.14 T-RSL 0.14 T-RSL 0.2 4 1 25.00 4 25.00
Phenanthrene 3.6 R5 ESL 3.6 R5 ESL 0.2 4 0 0 4 0
Pyrene 0.3 R5 ESL 0.3 R5 ESL 0.2 2 0 0 4 0

64 23 35.94 68 33.82

Aroclor-1016 0.00012 R5 ESLW 0.00012 R5 ESLW 0.5 4 4 100 4 100
Aroclor-1221 0.00012 R5 ESLW 0.00012 R5 ESLW 0.5 4 4 100 4 100
Aroclor-1232 0.00012 R5 ESLW 0.00012 R5 ESLW 0.5 4 4 100 4 100
Aroclor-1242 0.00012 R5 ESLW 0.00012 R5 ESLW 0.5 4 4 100 4 100
Aroclor-1248 0.00012 R5 ESLW 0.00012 R5 ESLW 0.5 4 4 100 4 100
Aroclor-1254 0.00012 R5 ESLW 0.00012 R5 ESLW 0.5 4 4 100 4 100
Aroclor-1260 0.00012 R5 ESLW 0.00012 R5 ESLW 0.5 4 4 100 4 100

28 28 100 28 100

Metals (ug/L)
Cadmium 0.15 R5 ESLW 0.15 R5 ESLW 5.0 2 2 100 4 50.00
Chromium 0.043 T-RSL 0.031 T-RSL 10 2 2 100 4 50.00
Copper 1.58 R5 ESLW 1.58 R5 ESLW 10 0 0 NA 4 0
Lead 1.17 R5 ESLW 1.17 R5 ESLW 3.0 4 0 0 4 0
Zinc 65.7 R5 ESLW 65.7 R5 ESLW 20 0 0 NA 4 0

8 4 50.00 20 20.00

1,1,1-Trichloroethane 200 MCL/G-DCL 200 MCL/G-DCL 1.0 2 0 0 2 0

1,1,2,2-Tetrachloroethane 0.067 T-RSL 0.066 T-RSL 1.0 2 2 100 2 100

1,1,2-Trichloroethane 0.24 T-RSL 0.24 T-RSL 1.0 2 2 100 2 100

1,1-Dichloroethane 2.4 T-RSL 2.4 T-RSL 1.0 2 0 0 2 0

1,1-Dichloroethene 7.0 MCL/G-DCL 7.0 MCL/G-DCL 1.0 2 0 0 2 0

1,2-Dichloroethane 0.15 T-RSL 0.15 T-RSL 1.0 2 2 100 2 100

Benzene 0.41 T-RSL 0.39 T-RSL 1.0 2 2 100 2 100

Chloroethane 62 G-DCL 62 G-DCL 2.0 2 0 0 2 0

VOCs (ug/L)
Groundwater

Low Level PAHs - Totals

PCBs (ug/L)

PCBs - Totals

Metals - Totals
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Parameter Original 
PSL

Original PSL 
Reference

Current (Feb 
2012) PSL

Current (Feb 
2012) PSL 
Reference

SAP 
Laboratory 
Reporting 

Limit*

Number of 
Non-Detected 

Results

Number of Non-
Detected 
Results 

Exceeding PSL

Percentage of 
Non-Detected 

Results 
Exceeding PSL

Number of 
Analyses

Percentage of 
Non-Detected 

Results 
Exceeding PSL 
for Entire Data 

Set

 Chloromethane 19 T-RSL 19 T-RSL 1.0 2 0 0 2 0

cis-1,2-Dichloroethene 7.3 T-RSL 2.8 T-RSL 1.0 1 0 0 2 0

Ethylbenzene 1.5 T-RSL 1.3 T-RSL 1.0 2 0 0 2 0

MTBE 12 T-RSL 12 T-RSL 1.0 1 0 0 2 0

Tetrachloroethene 0.11 T-RSL 0.072 T-RSL 1.0 2 2 100 2 100

Toluene 230 R5 ESL 230 R5 ESL 1.0 2 0 0 2 0

trans-1,2-Dichloroethene 11 T-RSL 8.6 T-RSL 1.0 2 0 0 2 0

Trichloroethene 2.0 T-RSL 0.44 T-RSL 1.0 2 2 100 2 100

Vinyl chloride 0.016 T-RSL 0.015 T-RSL 2.0 2 2 100 2 100

Xylenes (total) 20 T-RSL 19 T-RSL 3.0 2 0 0 2 0

VOCs - Totals 34 14 41.18 36 38.89

2-Methylnaphthalene 15 T-RSL 2.7 T-RSL 0.2 2 0 0 2 0

Acenaphthene 220 T-RSL 40 T-RSL 0.2 2 0 0 2 0

Acenaphthylene 200 T-RSL 40 T-RSL 0.2 2 0 0 2 0

Anthracene 1,100 T-RSL 130 T-RSL 0.2 2 0 0 2 0

Benzo(a)anthracene 0.029 T-RSL 0.029 T-RSL 0.2 2 2 100 2 100

Benzo(a)pyrene 0.0029 T-RSL 0.0029 T-RSL 0.2 2 2 100 2 100

Benzo(b)fluoranthene 0.029 T-RSL 0.029 T-RSL 0.2 2 0 0 2 0

Benzo(g,h,i)perylene 110 T-RSL 110 T-RSL 0.2 2 0 0 2 0

Benzo(k)fluoranthene 0.29 T-RSL 0.29 T-RSL 0.2 2 0 0 2 0

Chrysene 2.9 T-RSL 2.9 T-RSL 0.2 2 0 0 2 0

Dibenzo(a,h)anthracene 0.0029 T-RSL 0.0029 T-RSL 0.2 2 2 100 2 100

Fluoranthene 150 T-RSL 63 T-RSL 0.2 2 0 0 2 0

Fluorene 150 T-RSL 22 T-RSL 0.2 2 0 0 2 0

Indeno(1,2,3-c,d)pyrene 0.029 T-RSL 0.029 T-RSL 0.2 2 2 100 2 100

Naphthalene 0.14 T-RSL 0.14 T-RSL 0.2 2 0 0 2 0

Phenanthrene 23 G-DCL 23 G-DCL 0.2 2 0 0 2 0

Pyrene 110 T-RSL 8.7 T-RSL 0.2 2 0 0 2 0

34 8 23.53 34 23.53

Aroclor-1016 0.15 T-RSL 0.96 T-RSL 0.5 2 2 100 2 100
Aroclor-1221 0.0068 T-RSL 0.0043 T-RSL 0.5 2 2 100 2 100

Low Level PAHs - Totals

Low Level PAHs (ug/L)

PCBs (ug/L)
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Parameter Original 
PSL

Original PSL 
Reference

Current (Feb 
2012) PSL

Current (Feb 
2012) PSL 
Reference

SAP 
Laboratory 
Reporting 

Limit*

Number of 
Non-Detected 

Results

Number of Non-
Detected 
Results 

Exceeding PSL

Percentage of 
Non-Detected 

Results 
Exceeding PSL

Number of 
Analyses

Percentage of 
Non-Detected 

Results 
Exceeding PSL 
for Entire Data 

Set

 Aroclor-1232 0.0068 T-RSL 0.0043 T-RSL 0.5 2 2 100 2 100
Aroclor-1242 0.034 T-RSL 0.034 T-RSL 0.5 2 2 100 2 100
Aroclor-1248 0.034 T-RSL 0.034 T-RSL 0.5 2 2 100 2 100
Aroclor-1254 0.034 T-RSL 0.034 T-RSL 0.5 2 2 100 2 100
Aroclor-1260 0.034 T-RSL 0.034 T-RSL 0.5 2 2 100 2 100

14 14 100 14 100

Metals (ug/L)
Cadmium 1.8 T-RSL 0.69 T-RSL 1.5 2 0 0 2 0

Chromium 0.043 T-RSL 0.031 T-RSL 10 2 2 100 2 100

Copper 150 T-RSL 62 T-RSL 10 2 0 0 2 0

Lead 15 T-RSL 15 MCL 3.0 2 0 0 2 0

Zinc 1,100 T-RSL 470 T-RSL 20 0 0 NA 2 0

8 2 25.00 10 20.00

November 2011 Step-Out Sampling Event

DRO 230 R-DCL 230 R-DCL 6.67 0 0 NA 13 0

ERO 230 R-DCL 230 R-DCL 6.67 0 0 NA 13 0

0 0 NA 26 0.00

Project Overall Totals
VOCs 1,127 336 29.81 1,134 29.63
Low Level PAHs 1,299 85 6.54 1,615 5.26
PCBs 637 416 65.31 644 64.60
TPH (GRO/DRO/ERO) 85 0 0.00 267 0.00
TPH (DRO/ERO Only) 0 0 0.00 26 0.00
Metals 62 8 12.90 475 1.68
Lead Only 0 0 0.00 9 0.00

All Analytical Groups 3,210 845 26.32 4,170 20.26

Totals above do not include TPH Fractionation parameters.

Gold highlights identify analytes that have revised PSLs due to changes in the PSL References or due to typographical errors in the SAP.

* - Laboratory Reporting Limits shown for those analytes with at least one sample with a reporting limit that was above the PSL.  Reporting limits were consistent with the planned LOQ/LOD values identified in 
Worksheet #15 of the SAP.

Metals - Totals

Yellow highlights identify analytes that had one or more samples with a non-detected result that exceeded the PSL.

TPH - Totals

TPH (ug/kg)

PCBs - Totals



 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F – DATA VALIDATION REPORTS 

 

 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX G – SUPPORTING DOCUMENTATION FOR HUMAN HEALTH 
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This appendix presents a discussion of the different chemical classes detected at the sites, 

including toxicity information, potential food chain and trophic transfer, and bioaccumulation 

potential. 

 

Volatile Organic Compounds 

VOCs are usually very mobile in the environment because they are poorly adsorbed to soil and 

sediment particles.  Also, because they are very volatile, they typically are only detected in 

surface water, surface soil, and sediment at low concentrations. 

 

Most VOCs have very little potential to bioaccumulate in ecological receptors; therefore, 

biomagnification through the food chain does not appear to be significant.  VOCs are not 

expected to biomagnify in plants and are typically only toxic to ecological receptors at relatively 

high concentrations. 

 

Polynuclear Aromatic Hydocarbons  

 

Polynuclear aromatic hydocarbons (PAHs) are a diverse group of compounds consisting of two or 

more substituted and unsubstituted polynuclear aromatic rings formed by the incomplete 

combustion of carbonaceous materials.  PAHs are ubiquitous in the modern environment and are 

common constituents of coal tar, soot, vehicle exhaust, cigarette smoke, certain petroleum 

products, road tar, mineral oils, creosote, and many cooked foods.  PAHs also are released to the 

environment through natural sources such as volcanoes and forest fires.   

 

PAHs are transferred from surface water by volatilization and sorption to settling particles.  The 

compounds are transformed in surface water by photooxidation, chemical oxidation, and 

microbial metabolism (ATSDR, 1989a).  In soil and sediments, microbial metabolism is the major 

process for degradation of PAHs (ATSDR, 1989a).  Although PAHs accumulate in terrestrial and 

aquatic plants, many organisms are able to metabolize and eliminate these compounds.  

Vertebrates can readily metabolize PAHs, but lower forms (insects and worms) cannot 

metabolize PAHs as quickly.  However, food chain uptake does not appear to be a major 

exposure source to PAHs for aquatic animals (ATSDR, 1989a). 

 

PAHs vary substantially in their toxicity to aquatic organisms.  In general, toxicity increases as 

molecular weight increases, with the exception of some high molecular weight PAHs that have 
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low acute toxicity.  Most species of aquatic organisms rapidly accumulate PAHs that occur at low 

concentrations in the ambient medium.  However, uptake of PAHs is highly species-specific, it is 

higher in algae, mollusks, and other species that are incapable of metabolizing PAHs (Eisler, 

1987).  The ability of fish to metabolize PAHs may explain why benzo(a)pyrene is frequently not 

detected or is found at only very low levels in fish from environments heavily contaminated with 

PAHs (ATSDR, 1989a). 

 

PCBs 

The term polychlorinated biphenyls (PCBs) commonly refers to a variety of mixtures of individual 

biphenyl isomers, each consisting of two joined benzene rings and up to 10 chlorine atoms.  

Mixtures of these isomers are known by their commercial designation of Aroclor.  This trade 

name is followed by a four-digit number; the first two numbers indicate the type of isomer mixture 

and the last two numbers indicate the approximate weight percent of chlorine in the mixture 

(USEPA, 1985). 

 

PCBs released into water adsorb to sediments and other organic matter.  Typically, PCB 

concentrations are greater in the sediment and suspended material than in the water column.  

Substantial quantities of PCBs in aquatic sediments can act as an environmental reservoir from 

which PCBs may be released slowly over a long period of time (ATSDR, 1989b).  For PCBs that 

exist in the dissolved state in water, volatilization becomes the primary fate process (USEPA, 

1985).   

 

Degradation of PCBs in the environment is dependent upon the degree of chlorination.  

Generally, the more chlorinated the PCB molecule, the more persistent it will be in the 

environment.  Factors that determine biodegradability include the amount of chlorination, 

concentration, type of microbial population, available nutrients, and the temperature (ATSDR, 

1989b). 

 

Because PCBs are highly lipophilic, they can bioaccumulate in the lipid portions of animals.  

Bioconcentration factors in the thousands have been reported for various aquatic species (Eisler, 

1986).  PCBs can also accumulate in upper trophic level animals such as piscivorous birds and 

mammals that feed on contaminated prey items (Eisler, 1986).  
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Adverse effects of PCBs on terrestrial wildlife include increased mortality, reproductive effects, 

and behavioral effects (USEPA, 1985).  As a group, birds are more resistant to acutely toxic 

effects of PCBs than mammals (Eisler, 1986).  Among sensitive avian species, PCBs disrupt the 

normal pattern of growth, reproduction, metabolism, and behavior (Eisler, 1986).  Of the 

mammals, the mink is the most sensitive wildlife species tested for which data are available 

(Eisler, 1986).  Impacts to mink include anorexia, weight loss, lethargy, reproductive effects, and 

death (Eisler, 1986). 

 

Metals 

Many metals occur naturally at various concentrations in the surface water and sediment primarily 

to chemical weathering of rocks and fallout from volcanoes.  Most metals are toxic to aquatic (i.e., 

fish, invertebrates) and terrestrial (i.e., plants, invertebrates, vertebrates) ecological receptors 

above certain concentrations, with some metals being more toxic at lower concentrations than 

others.  Also, different chemical forms of the metals may be more toxic than others.  For example, 

hexavalent chromium is typically more toxic than trivalent chromium, and methylmercury is more 

toxic than inorganic mercury.  In addition, the toxicity of several metals (cadmium, chromium, 

copper, lead, nickel, silver, and zinc) to aquatic receptors in freshwater systems decreases with 

increasing water hardness. 

 

Many factors (e.g., pH, Eh, clay content, organic matter content) influence the bioavailability of 

metals to invertebrates in sediment.  One way to estimate the bioavailable portion of certain 

divalent metals (cadmium, copper, lead, nickel, and zinc) in sediment is to measure the amount of 

acid volatile sulfides (AVS) and simultaneously extracted metals (SEM) in a sediment sample.  If 

the molar concentration of AVS is higher than the molar concentration of SEM, than the SEM 

metals are expected to be unavailable to aquatic invertebrates and, therefore, nontoxic.  AVS 

plays little or no role in determining interstitial water concentrations of metals in aerobic systems 

or those with low productivity (i.e., where the absence of organic carbon limits sulfate reduction) 

(Ankley et al., 1995), or when ingestion of sediments is the primary exposure route (Lee et al., 

2000). 
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The following sections present the receptor profiles for the representative herbivorous, invertivorous, and 

piscivorous receptors chosen for food chain modeling at SWMU 28.  The majority of the information for 

the profiles was obtained from the Wildlife Exposure Factors Handbook (U.S. EPA, 1993). The data for 

the incidental soil ingestion rates were obtained from the U.S. EPA Ecological Soil Screening Guidance, 

Attachment 4-1 (U.S. EPA, 2007).   

 

The food and water ingestion rates are listed in g/g (of body weight)-day on a wet weight basis but were 

converted to dry weight for the ERA using the exposure factors presented below.  The home ranges are 

presented in hectares in U.S. EPA (1993) but were converted to acres by multiplying the number of 

hectares by 2.471.  The only exception is the kingfisher's range, which is presented in km of shoreline.  

Also note that the estimated percent of soil in the diets are listed in dry weight.   

 

Short-Tailed Shrew (Blarina brevicauda) 

Shrews inhabit a wide variety of habitats and are common in areas with abundant vegetative cover. They 

need cool, moist habitats because of their high metabolic and water-loss rates.  The short-tailed shrew is 

primarily carnivorous, eating insects and other invertebrates such as earthworms, slugs, and snails.   

 

The adult body weight for the short-tailed shrew in various habitats ranged from 0.015 to 0.01921 kg with 

an average of 0.0169 kg.  The listed food ingestion rates for shrews are between 0.43 and 0.96 g/g-day 

(wet-weight).  The food ingestion rate in kg/day was calculated as shown on Table H.2.  The food 

ingestion rate was then multiplied by 0.16 in the food chain model, which is the percent solids of worms 

(Sample et al., 1997) to convert the ingestion rate from a wet-weight value to a dry-weight value.  The 

incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that 

is incidentally ingested (3% for conservative food chain model and 0.9% for the average food chain 

model) from U. S. EPA (2007).  3% is the 90
th
 percentile value and 0.9% is the 50

th
 percentile value from 

U. S. EPA (2007).  The only available home range for the shrew (0. 9699 acres) was calculated using 

data from a tamarack bog in Manitoba (only value available). 

 

American Woodcock (Scolopax minor) 

Woodcocks inhabit both woodlands and abandoned fields, particularly those with rich and moderately to 

poorly drained loamy soils, which tend to support abundant earthworm populations. They feed primarily 

on invertebrates found in moist upland soils by probing the soil with their long prehensile-tipped bill.  

Earthworms are their preferred diet, but seeds and other plant matter may also be consumed.  
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The adult body weight for the woodcock ranges from 0.166 to 0.213 kg with an average of 0.190 kg.  The 

listed food ingestion rates for the woodcock are between 0.73 and 1.0 g/g-day (wet-weight).  The food 

ingestion rate in kg/day was calculated as shown in Table H.2.  The food ingestion rate was then 

multiplied by 0.16 in the food chain model, which is the percent solids of worms (Sample et al., 1997) to 

convert the ingestion rate from a wet-weight value to a dry-weight value.  The incidental soil ingestion rate 

was calculated by multiplying the ingestion rate by the percentage of soil that is incidentally ingested 

(assumed 16.4% for conservative food chain model and 6.4% for the average food chain model) from U. 

S. EPA (2007). 16.4% is the 90
th
 percentile value and 6.4% is the 50

th
 percentile value from U. S. EPA 

(2007).   

 

The range of home range sizes for the woodcock is 7.66 to 182 acres with an average home range of 61 

acres. 

 

Meadow Vole (Microtus pennsylvanicus) 

Meadow voles inhabit grassy fields, marshes, and bogs; however, they prefer fields with more grass, 

more cover, and fewer woody plants.  They typically consume green succulent vegetation, sedges, 

seeds, roots, bark, fungi, insects, and animal matter.  However, green succulent vegetation makes up the 

majority of their diet. 

 

The adult body weight for the vole ranges from 0.0329 to 0.0391 kg with an average of 0.0366 kg. The 

only listed food ingestion rates for voles range from 0.30 to 0.35 g/g-day (wet-weight), with an average of 

0.325 g/g-day.  The food ingestion rate in kg/day was calculated as shown in Table H.2.  The food 

ingestion rate was then multiplied by 0.15 in the food chain model, which is the percent solids of plant 

foliage (U.S. EPA, 2007), to convert the ingestion rate from a wet-weight value to a dry-weight value.   

The incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil 

that is incidentally ingested (assumed 3.2% for conservative food chain model and 1.2% for the average 

food chain model) from U. S. EPA (2007).  3.2% is the 90
th
 percentile value and 1.2% is the 50

th
 

percentile value from U. S. EPA (2007).   

 

The range of home range sizes for the meadow vole is 0.0297 to 1.06 acres with an average home range 

of 0.16 acres. 

 

Northern Bobwhite Quail (Colinus virginianus) 

Quails inhabit grasslands, idle fields, pastures, and large clumps of grasses.  Bobwhite quails forage in 
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areas with open vegetation, some bare ground, and light litter.  Seeds from weeds, woody plants, and 

grasses comprise the majority of an adult’s diet, although green vegetation has been found to dominate 

the diet of this species in winter in the southern areas of the United States. 

 

The adult body weight for the bobwhite quail ranges from 0.162 to 0.186 kg with an average of 0.177 kg. 

The listed food ingestion rates for quails range from 0.067 to 0.093 g/g-day (wet-weight), with an average 

of 0.082 g/g-day.  The food ingestion rate in kg/day was calculated as shown on Table H.2.  The food 

ingestion rate was then multiplied by 0.15 in the food chain model, which is the percent solids of plant 

foliage (U.S. EPA, 2007), to convert the ingestion rate from a wet-weight value to a dry-weight value.  The 

incidental soil ingestion rate was calculated by multiplying the ingestion rate by the percentage of soil that 

is incidentally ingested (assumed 13.9% for conservative food chain model and 6.1% for the average food 

chain model) from U. S. EPA (2007).  13.9% is the 90
th
 percentile value and 6.1% is the 50

th
 percentile 

value for the mourning dove from U. S. EPA (2007).   

 

The home range for the quail ranges from 16 to 41 acres with an average home range of 29 acres. 

 

Belted Kingfisher Ceryle alcyon) 

 

Belted kingfishers are typically found along rivers, streams, and the edges of lakes and ponds.  They are 

also common along seacoasts and estuaries.  They prefer water that is free of thick vegetation and 

overhanging trees that obscure the view of the water.  Because kingfishers eat primarily fish that swim 

near the surface or in shallow water, they require relatively clear water to see and catch their prey.  

Although kingfishers feed predominantly on fish, they have been known to consume crayfish, crabs, 

mussels, lizards, frogs, toads, small snakes, turtles, insects, salamanders, newts, young birds, mice, and 

berries. 

 

Based on data from Michigan, Pennsylvania, Ohio, and Minnesota, the adult body weights range from 

0.136 to 0.170 kg, with an average of 0.152 kg.  The listed food ingestion rates, based on data from 

Michigan, ranges from 0.41 to 0.5 g/g-day (wet-weight).  The water ingestion rate is estimated as 0.11 

g/g-day.  The food and water ingestion rates in kg/day and L/day, respectively, were calculated as shown 

in the attached table.  The food ingestion rates were then multiplied by 0.25, which is the percent solids of 

fish (Sample et al., 1997) to convert the ingestion rate from a wet-weight value to a dry-weight value.  The 

incidental sediment ingestion rate of was calculated by multiplying the ingestion rate by the percentage of 

sediment that is incidentally ingested (3.3 percent).  The 3.3 percent is based on the incidental sediment 
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ingestion rate of a mallard (Beyer, 1994), which also consumes aquatic organisms, because an incidental 

sediment ingestion rate was not available for the kingfisher. 

 

The home range for the kingfisher ranges from 0.39 to 2.185 km of shoreline, based on data from 

streams in Pennsylvania and Ohio. 

 

Mink (Mustela vison) 

 

Minks are the most abundant and widespread carnivorous mammals in North America.  They are found 

associated with every type of aquatic habitat including waterways such as rivers, streams, lakes, ditches, 

swamps, marshes, and backwater areas.  Minks prefer irregular shorelines and tend to use brushy or 

wooded cover adjacent to the water, where prey is abundant and downfall and debris provide den sites.  

Mammals are minks’ most important prey year round in many parts of their range, but they also hunt 

aquatic species such as fish, amphibians, and crustaceans.  

 

The adult body weight for the mink in various habitats ranged from 0.55 to 1.734 kg with an average of 

1.103 kg.  The listed food ingestion rates for minks range from 0.12 to 0.22 g/g-day (wet-weight).  The 

water ingestion rates range from 0.028 to 0.11 g/g-day. The food and water ingestion rates in kg/day and 

L/day, respectively, were calculated as shown in the attached table.  The food ingestion rates were then 

multiplied by 0.25, which is the percent solids of fish (Sample et al., 1997) to convert the ingestion rate 

from a wet-weight value to a dry-weight value.  The incidental sediment ingestion rate of was calculated 

by multiplying the ingestion rate by the percentage of sediment that is incidentally ingested (9.4 percent).  

The 9.4 percent is based on the incidental sediment ingestion rate of a raccoon (Beyer, 1994), which also 

consumes aquatic organisms, because an incidental sediment ingestion rate was not available for the 

mink.  

 

The home range for the mink in riverine areas ranged from 19.3 to 50.4 acres, with an average of 34.85 

acres. 
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BIOACCUMULATION FACTORS 

 

This attachment presents the bioaccumulation factors (BAFs) that were used in the food chain 

models.  The following sources of BAFs were used in the ecological risk assessment for most of 

the chemicals: 

 

 Plant and Soil Invertebrate BAFs: EPA Guidance for Developing Ecological Soil 

Screening Levels, Attachment 4-1 (USEPA, 2007). 

  

 Plant BAFs (organic chemicals): Toxicity and Chemical-Specific Factors Database 

(ORNL, 2011). 

 

 Plant BAFs (metals): Empirical Model for the Uptake of Inorganic Chemicals from Soil by 

Plants (ORNL, 1998a).  

 

 Soil Invertebrate BAFs: Development and Validation of Bioaccumulation Models for 

Earthworms (Sample et al., 1998). 

 

 Fish BSAFs:  The Incidence and Severity of Sediment Contamination in Surface Waters 

of the United States, National Sediment Quality Survey: Second Edition.  (USEPA, 2004).   

 

 Sediment Invertebrate BSAFs: Biota Sediment Accumulation Factors for Invertebrates 

(ORNL, 1998b). 

 

Table H.3 presents the BAFs/BSAFs that were used in the food-chain models for the individual 

constituents that were detected at SWMU 28.  Note that dry weight BAFs were used for this ERA.  

A default value of 1.0 was used for the BAF/BSAF if chemical-specific data were not available. 

 

The EPA Guidance for Developing Ecological Soil Screening Levels (Eco SSLs) was the source 

of the BAFs for some of the chemicals.  The majority of these BAFs are regression equations that 

are used to calculate the tissue concentration from the soil concentration. 

 

BSAFs for fish were obtained from USEPA (2004).  BSAFs for metals were not available from 

USEPA (2004), so BSAFs from ORNL (1998b) for sediment invertebrates were used to estimate 

tissue concentrations of metals in food items of piscivorous birds and mammals.   
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