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EXECUTIVE SUMMARY 

This Remedial Investigation (RI) report presents the investigation results and recommendations 
from the February 2006 and December 2007 sampling events associated with Area of Concern 
(AOC) 11, the Track H & I Magazine Line, at the Former Nansemond Ordnance Depot 
(FNOD) in Suffolk, Virginia.  

FNOD qualifies as a Formerly Used Defense Site (FUDS), that is, a property formerly owned, 
leased, possessed, or used by the military services (Army, Navy, Air Force, or other U.S. 
Department of Defense [DoD] agency) before October 1986. The FUDS program is part of 
the Defense Environmental Restoration Program (DERP) and cleans up properties in 
accordance with the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA) 
of 1986. SARA §211 established the DERP by amending Title 10 United States Code (USC) 
with the addition of Chapter 160 – Environmental Restoration (§§2701 – 2707 and §2810), 
and authorized the U.S. Secretary of Defense to carry out the DERP by the addition of 
CERCLA Section 120, Federal Facilities. Section 120 requires departments and agencies of 
the federal government to comply with the provisions of CERCLA as amended by SARA. The 
FUDS component of DERP is managed and executed by USACE under authority delegated by 
the DoD through the Department of the Army. 

On 22 July 1999, the U.S. Environmental Protection Agency (EPA) placed FNOD on the 
National Priorities List. EPA listed FNOD as a Non-Federal Facility Superfund Site, as the 
federal government does not currently control any property at FNOD. However, the EPA 
named the DoD as a Potential Responsible Party for addressing environmental issues at FNOD 
(64 Federal Register No. 140, 39878; July 22, 1999). AOC 11 was not designated as a source 
area at FNOD and was not listed in the Federal Register notice. 

The Superfund designation of listed source areas at FNOD requires that environmental 
investigations of these source areas be conducted in accordance with Superfund guidance 
through CERCLA.  In addition to the source areas at FNOD, the USACE also is proceeding 
with the investigation and remediation of identified AOCs, such as AOC 11, and Other Areas 
of Investigation, which have not been determined to be source areas. Initially, the Site 
Screening Process guidance was followed for all investigations conducted at AOC 11. The Site 
Screening Process was developed within the CERCLA framework as a site-specific process for 
environmental investigations at FNOD. In 2008 a decision was made by the FNOD Project 
Delivery Team (PDT) to discontinue the Site Screening Process guidance and revert to the 
CERCLA Site Investigation (SI) and RI formats. Because a release of a CERCLA hazardous 
substance, pollutant, or contaminant was determined to have occurred during the SI phase at 
AOC 11, an RI was warranted. 

The SI at AOC 11 was initiated with a site visit in November 2004 conducted by HGL.  In 
December 2005, work plans were produced for the investigation at AOC 11 (HGL, 2005a).  
In January/February 2006, soil and groundwater samples were collected at AOC 11.  Surface 
and subsurface soil samples were collected from 27 locations and analyzed for target analyte 
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list (TAL) metals, explosives, target compound list (TCL) semivolatile organic compounds 
(SVOCs), TCL volatile organic compounds (VOCs) (subsurface samples only), TCL 
pesticides, TCL polychlorinated biphenyls (PCBs), and total organic carbon (TOC). 

Two composite surface soil samples were collected from the sites of abandoned drums, which 
were found during the fieldwork. These samples were analyzed for TAL metals, explosives, 
TCL SVOCs, TCL VOCs, TCL pesticides, TCL PCBs, and TOC. Temporary wells were 
installed at five locations at AOC 11.  One permanent well was installed at the western portion 
of AOC 11 to aid in developing the conceptual site model.  Groundwater samples were 
collected from the six wells and were analyzed for TAL metals, explosives, TCL SVOCs, 
TCL VOCs, TCL pesticides, TCL PCBs, and TOC. Based on the results of the initial 
investigation, a follow-on investigation was conducted in December 2007 to provide additional 
data on elevated concentrations of polycyclic aromatic hydrocarbons (PAHs), metals, and 
pesticides in surface soils and explosives in groundwater. Surface soil samples were collected 
at an additional 97 locations, which were chosen to further characterize select PAHs, metals, 
and pesticides identified by the initial investigation. Two monitoring wells, MW01 and 
MW04, were resampled in December 2007 to confirm the presence of explosives detected 
during the initial investigation. 

The results from the 2006 and 2007 investigations at AOC 11 showed that surface soils had 
metals concentrations above background concentrations. The highest metal detections were at 
SB17, SB18, SB27, and SB29.  The subsurface soil data indicate minimal leaching of these 
metals through the soil column.  

The data indicate the presence of PAHs in the surface soil at levels exceeding the Regional 
Screening Levels (RSLs).  Discrete areas of elevated PAH concentrations were observed at 
several locations, however, the highest concentrations were in the surface soils surrounding 
sample locations SB28 and SB29 where the abandoned drums were found. Elevated PAH 
concentrations were not seen in the subsurface soil at AOC 11; these results indicate that the 
SVOCs are not leaching.  Several pesticides were found in surface and subsurface soils at 
AOC 11.  No detections in the subsurface soils exceeded the RSLs and only dieldrin exceeded 
its RSL in surface soil.  It is hypothesized that the pesticides observed at AOC 11, in 
particular dieldrin, resulted from facility-wide practices and not from activities related to 
AOC 11.  

Only one VOC, toluene, was detected in the surface soil samples; this VOC was observed in 
one sample (SB29).  This detection was less than the RSL value.  Several VOCs were detected 
in subsurface samples collected at AOC 11, although none of the detections exceeded its 
corresponding residential soil RSL.  Only one PCB, PCB-1260, was detected in the soil 
samples.  This surface detection was an estimated value substantially lower than the residential 
soil RSL.  

Two explosives were detected in one soil sample collected at AOC 11. Sample SB29 contained 
2-nitrotoluene and 4-nitrotoluene at estimated concentrations less than their corresponding 
residential soil RSLs. 
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Several metals were detected in the groundwater samples.  Based on evaluation of unfiltered 
and filtered results, no metals were identified as groundwater contaminants. 

Explosives were detected in two groundwater samples collected at AOC 11 in February 2006. 
The samples from MW01 and MW04 had low concentrations of 2,4,6-trinitrotoluene. 
Monitoring wells MW01 and MW04 were resampled to analyze for explosives in December 
2007. In the MW01 samples, 2,4,6-trinitrotoluene and 2,4-dinitrotolune were detected at a 
concentrations exceeding their RSLs.  Nitrobenzene was detected in the field duplicate sample 
collected from MW04 at a concentration that exceeded the RSL. These data suggest the 
limited presence of explosives that exceed RSLs at MW01 and MW04.  The soil data did not 
show a source of explosives contamination in soil.  In addition, similar explosives 
concentrations were reported for groundwater samples collected at AOC 10, located 
upgradient of AOC 11. These data are not indicative of an explosives source at AOC 11. 

The compound 2,3,4,6-tetrachlorophenol was detected as a tentatively identified chemical in 
the 2006 sample from MW04. No other SVOCs were detected in the groundwater samples. 
No pesticides, PCBs, or VOCs were detected in the groundwater samples collected at 
AOC 11. 

A baseline human health risk assessment (HHRA) was completed using the validated data from 
the field investigation. The assessment quantified exposures to the following potential human 
receptors: 

• Current and future adolescent trespasser/site visitor; 
• Current and future adult trespasser/site visitor; 
• Current and future outdoor maintenance worker; 
• Future indoor worker; 
• Future residents (child, adult, and age-adjusted); and 
• Future construction workers. 

Although future residential use of AOC 11 is unlikely, resident receptors were evaluated to 
assess the potential risks associated with an unrestricted land use scenario.  The HHRA 
indicated that chemicals present at AOC 11 do not pose a risk to the following populations: 

• Current and future adolescent trespasser/site visitor, 
• Current and future adult trespasser/site visitor, 
• Current and future outdoor maintenance worker, 
• Future indoor worker, or 
• Future construction worker. 

Constituents of the AOC 11 resulted in a cancer risk greater than the target risk range of 1E-
06 to 1E-04 for the future child and adult resident.  The primary risk drivers in soil were as 
follows: 

• Arsenic; 
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• Chromium; 
• Benzo(a)anthracene; 
• Benzo(a)pyrene; 
• Benzo(b)fluoranthene; 
• Dibenzo(a,h)anthracene; and 
• Indeno(1,2,3-c,d)pyrene in soil. 

Although cobalt and manganese contributed an HI greater than 1 to the overall risk on an 
organ basis, both were identified as naturally occurring. 

A screening level ecological risk assessment (SLERA) also was completed at AOC 11.  The 
analytical data were evaluated against Eco-SSLs, soil benchmark values, no observed adverse 
effect levels, and lowest observed adverse effect levels to assess whether constituents found at 
AOC 11 posed a risk to ecological receptors. 

Based on this evaluation, the following potential risks were determined for the listed receptors: 

Soil Invertebrates 

• Chromium, 
• Copper, 
• Zinc, and 
• PAHs. 

Insect-Eating Bird Community 

• Chromium, and 
• High-molecular-weight PAHs, specifically: 

o Benzo(a)anthracene; 
o Benzo(a)pyrene; 
o Benzo(b)fluoranthene; 
o Benzo(g,h,i)perylene; 
o Benzo(k)fluoranthene; 
o Chrysene; 
o Dibenzo(a,h)anthracene; 
o Indeno(1,2,3-c,d)pyrene; and 
o Pyrene. 

Omnivorus mammal community 

• High-molecular-weight PAHs (listed above) 

This conclusion is based on bioaccumulation factors obtained from the literature.  These values 
may overestimate the extent of bioaccumulation which actually occurs at AOC 11. Figure 8.2 
shows the general area of elevated soil concentrations of the primary ecological risk drivers 
found at AOC 11. 
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In summary, a FS is recommended to address the human health risk associated with the 
following constituents in soil: 

• Arsenic; 
• Chromium; 
• Benzo(a)anthracene; 
• Benzo(a)pyrene; 
• Benzo(b)fluoranthene; 
• Dibenzo(a,h)anthracene; and 
• Indeno(1,2,3-c,d)pyrene. 

A FS also is recommended to address the ecological risk from chromium, copper, zinc, and 
PAHs in soil.  
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FINAL 
REMEDIAL INVESTIGATION REPORT 

TRACK H & I MAGAZINE LINE 
AREA OF CONCERN 11 

FORMER NANSEMOND ORDNANCE DEPOT 
SUFFOLK, VIRGINIA 

1.0 INTRODUCTION 

This Remedial Investigation (RI) report presents the investigation results and recommendations 
from the February 2006 and December 2007 sampling events associated with Area of Concern 
(AOC) 11, the Track H & I Magazine Line, at the Former Nansemond Ordnance Depot 
(FNOD) in Suffolk, Virginia.  This RI report has been prepared for the U.S. Army Corps of 
Engineers (USACE) Norfolk District under Contract GS-10F-0085K.  

FNOD qualifies as a Formerly Used Defense Site (FUDS), that is, a property formerly owned, 
leased, possessed, or used by the military services (Army, Navy, Air Force, or other U.S. 
Department of Defense [DoD] agency) before October 1986. The FUDs program is part of 
the Defense Environmental Restoration Program (DERP) to clean up properties in accordance 
with the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA) of 
1986. SARA §211 established the DERP by amending Title 10 United States Code (USC) 
with the addition of Chapter 160 – Environmental Restoration (§§2701 – 2707 and §2810), 
and authorized the U.S. Secretary of Defense to carry out the DERP by the addition of 
CERCLA Section 120, Federal Facilities. Section 120 requires departments and agencies of 
the federal government to comply with the provisions of CERCLA as amended by SARA. 
The FUDS component of DERP is managed and executed by USACE under authority 
delegated by the DoD through Department of the Army (DA). 

On 22 July 1999, the U.S. Environmental Protection Agency (EPA) placed FNOD on the 
National Priorities List. EPA listed FNOD as a Non-Federal Facility Superfund Site, as the 
federal government does not currently control any property at FNOD. However, the EPA 
named the DoD as a Potential Responsible Party for addressing environmental issues at FNOD 
(64 Federal Register No. 140, 39878; July 22, 1999). AOC 11 was not designated as a source 
area at FNOD and was not listed in the Federal Register notice. 

1.1 PURPOSE OF REPORT 

The Superfund designation of listed source areas at FNOD requires that environmental 
investigations of these source areas be conducted in accordance with the CERCLA 
RI/Feasibility Study (FS) process.  In addition to the source areas at FNOD, the USACE also 
is proceeding with the investigation and remediation of AOCs, such as AOC 11, and Other 
Areas of Investigation, which have not been determined to be source areas. Initially, the Site 
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Screening Process guidance was followed for all investigations conducted at AOC 11.  The 
Site Screening Process was developed within the CERCLA framework as a site-specific 
process for environmental investigations at FNOD. In 2008, a decision was made by the 
FNOD Project Delivery Team (PDT) to discontinue the Site Screening Process guidance and 
revert to the CERCLA Site Investigation (SI) and RI formats. Because a release of a 
CERCLA hazardous substance, pollutant, or contaminant was determined to have occurred 
during the SI phase at AOC 11, an RI was warranted. 

The objectives of this RI report are to present and evaluate historical and current analytical and 
field data collected at AOC 11 to define the nature and extent of contamination and to assess 
the potential risks to human health and the environment. 

A new background study was conducted after the preparation of the RI that developed 
background threshold values (BTVs) for FNOD.  Rather than updating the RI with the new 
BTVs, an evaluation of COPCs relative to the new BTVs was performed and is provided in 
Appendix J.  This evaluation indicated that incorporating the new BTVs would not affect the 
conclusions concerning the potential risks associated with soil or groundwater.  Therefore, 
existing background values from the 2004 background study are utilized in this RI. 

1.2 FORMER NANSEMOND ORDNANCE DEPOT BACKGROUND 

This section describes the location, physical setting, and previous environmental investigations 
pertaining to FNOD and AOC 11. 

1.2.1 Former Nansemond Ordnance Depot Description 

FNOD, established in 1917, is located on the southern banks of the James and Nansemond 
Rivers, in the northeast part of the City of Suffolk, Virginia.  The location of FNOD is 
illustrated on Figure 1.1. During the period of operation between 1917 and 1950, FNOD was 
occupied by the U.S. Army for ammunition supply, maintenance, and disposal functions. In 
1950, FNOD was transferred to the Department of the Navy (Navy) and was subsequently 
named the Marine Corps Supply Forwarding Annex.  Following Navy operations, FNOD was 
deactivated in 1960, and ownership of the property was transferred to the private Beazley 
Foundation. The current property owners at FNOD, as listed in the 2011 Draft Preliminary 
Assessment (PA) (USACE, 2011), are as follows: 

• Tidewater Community College Real Estate Foundation; 
• Dominion Lands; 
• Continental Bridgeway; 
• Continental Lakeview; 
• Continental Tech; 
• Harbour View; 
• City of Suffolk; 
• River Stone Chop House; 
• Apple Eight; 
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• Suffolk Towers, Limited Liability Corporation (LLC); 
• Bridgeway, LB; 
• General Electric (GE); 
• Ashley Capital; 
• City of Suffolk Economic Development Authority; 
• Virginia Department of Transportation (VDOT); 
• Hampton Roads Sanitation District (HRSD); 
• Lockheed Martin; and 
• Sysco Foods. 

Land use within the FNOD boundary primarily consists of commercial and light industrial use, 
with residential developments to the east and west (USACE, 2011).  Commercial development 
is occurring along the southern portion of FNOD, and parcels are being developed for 
commercial and retail space (USACE, 2011). A map with property boundaries is depicted on 
Figure 1.2. 

1.2.2 Former Nansemond Ordnance Depot History 

The information on FNOD history was obtained from the 2011 Draft PA (USACE, 2011). 
FNOD was originally constructed by the U.S. Army as Pig Point Ordnance Depot during the 
World War I (WWI) buildup in 1917 and 1918. FNOD’s mission was to receive, store, and 
ship various types of explosives and munitions as part of the Port of Embarkation at Hampton 
Roads. The U.S. Army constructed 71 ammunition and explosive storage magazines connected 
by a system of rail spurs with a pier into Nansemond River/Hampton Roads. 

After the Armistice that ended WWI, FNOD processed large quantities of material returning 
from overseas. It later became the Pig Point Ordnance Reserve Depot, and its mission was to 
prepare and maintain ammunition for permanent storage. 

The original depot (circa 1918) included the following facilities: 

• 1 large warehouse divided into 5 partitions (bays); 

• 28 standard ammunition magazines; 

• 25 high-explosive magazines; 

• 16 barracks; 

• 13 smokeless powder magazines; 

• 8 primer and fuse magazines; 

• 2 officers’ quarters; 

• Hospital; 

• Garage; 

• Firehouse; 
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• Machine shop; 

• Boiler house; 

• Locomotive house; 

• Electric storage battery charging station; and 

• Other support buildings (mess halls, guard houses, carpenter shop, and similar 
facilities). 

Other structures included a pier, jetties, guard towers, a water tower, a renovation and salvage 
plant, railroads, and other roads within FNOD. 

In 1929, the facility was renamed the Nansemond Ordnance Depot.  During the 1920s and 
1930s, the primary activities at the facility consisted of surveillance and maintenance of the 
explosive material. The mission remained essentially the same during WWII. After WWII, 
upgrades in the safety standards for explosives storages limited the types of explosives that 
could be stored in the WWI era magazines.  In addition, FNOD’s location on the opposite side 
of Hampton Roads from the rest of the Port of Embarkation made it difficult to use the facility 
for loading and unloading ships.  For these reasons, in 1949 the U.S. Army declared the 
Depot excess to the needs of the Ordnance Department.  The facility was transferred to the 
U.S. Navy for use by the U.S. Marine Corps as an East Coast supply depot. The official 
custody transfer occurred on 15 November 1950, although the U.S. Marine Corps began using 
portions of the facility as early as April 1950. 

The Nansemond Ordnance Depot was renamed the Marine Corps Supply Forwarding Annex – 
Portsmouth.  The Annex provided facilities to service and store motor transport equipment, 
and ordnance, and provided logistical support for overseas units in staging an embarkation for 
Fleet Marine Forces on the East Coast. This use would not last a decade and, in 1958, the 
U.S. Marine Corps declared the Annex excess to their needs and the U.S. Navy transferred 
the property to the General Services Administration for disposal. 

In 1960, the General Services Administration disposed of the surplus property in two parcels 
to elements of the Beazley Foundation, Incorporated, including the Foundation Boys 
Academy. Subsequently, FNOD was used as the Frederick Military Academy before 
becoming one of the satellite campuses of the Tidewater Community College (TCC). Other 
portions of FNOD were deeded off to GE and HRSD. A portion also was deeded to the 
VDOT for construction of Interstate 664 (I-664). A number of real estate transactions have 
occurred subsequently. The current property owners are listed in Section 1.2.1. 

The USACE began investigating potential environmental hazards as a result of military use at 
the Depot in 1984, and has identified a number of individual sites on FNOD. Those sites are 
being studied as Source Areas (SA), AOCs and Other Areas of Investigation under the FUDS 
program. 

U.S. Army Corps of Engineers 
Final_AOC11_RI.docx 1-4 7/3/13 



   
 

 
     

  

  
    

 

 
     

 
  

 
  

  
   

   
     

  
  

   
    

     
 

  
   
     

   
   

 
  

 
   

 
    

       
 

   

  

 

  

 
 

USACE—Final Remedial Investigation Report for AOC 11—FNOD—Suffolk, VA 

1.2.3 Track H & I Magazine Line 

Track H & I Magazine Line (AOC 11) is located within the boundary of FNOD between TCC 
Lake and Interstate 644 on property currently owned by the TCC Real Estate Foundation, Inc. 
(Figure 1.2).  AOC 11 contained four Smokeless Powder Magazines (D-403, D-404, E-408, 
and H-413) and one Ammunition Magazine (I-1) (Figure 1.3).  In the 1948 aerial photograph 
several ground scars can be observed in the areas around H-413, D-403, D-404, and I-1 
(Figure 1.3). Herbicide use and other means of controlling vegetation were employed at AOC 
11, which may account, in part, for the ground scars seen in the 1948 aerial photograph 
(USACE, 2011).  In the 1954 aerial photograph a vertical tank can be observed to the 
northeast of E-408 (Figure 1.4). This tank was a 9,500 gallon chemical storage tank 
associated with a lumber treatment plant (Building 559) (USACE, 2011).  Although there is no 
documentation of the chemical contents of the tank, it is possible that pentachlorophenol was 
used at FNOD to treat lumber and may have been stored in the tank (USACE, 2011). 
Pentachlorophenol was widely used to treat and control mold, mildew, and termites in lumber 
until 1984, when it became a restricted material (USACE, 2011). Open storage can be 
observed occurring within and immediately east of the AOC boundary (Figure 1.4). The 
storage area appeared to consist of crates and boxes, but due to the scale of the aerial imagery 
and lack of stereo coverage, the contents of the crates and boxes could not be determined 
(USACE, 2011). Additional ground scarring appeared in the 1958 aerial photograph to the 
south of E-408 (Figure 1.5).  Drainage pathways led from the open storage area east of AOC 
11, through AOC 11 and toward the TCC Lake (Figure 1.5) (USACE, 2004b). 

According to the 2011 Draft PA, only storage of smokeless powder and ammunition occurred 
at AOC 11 (USACE, 2011).  For this reason, metals and explosives associated with smokeless 
powder and ammunition would be expected to occur at the site. The Draft PA also 
documented that there were no HE munitions storage or explosive magazines used for storage 
of bulk explosives located within the AOC 11 boundary, therefore chemical compounds 
associated with black powder, TNT, tetryl, and explosive D are not anticipated to be found at 
the site (USACE, 2011). Pentachlorophenol may have been associated with the lumber 
treatment plant and storage tank, and is a potential chemical compound that may have been 
released at the site (USACE, 2011).  

The initial investigation was conducted under the former Site Screening Process guidance, 
which required analysis of a full suite of chemicals that may have not been associated with 
documented operations at AOC 11.  Potential contamination from chemicals not associated 
with AOC 11 operations was also evaluated in this RI. 

1.2.4 Previous Investigations 

No previous investigations have been conducted at AOC 11. 

1.3 REPORT ORGANIZATION 

The remainder of this document is divided into the following sections: 
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• Section 2.0 summarizes the components of the RI. 

• Section 3.0 describes the physical characteristics of the study area. 

• Section 4.0 describes the quality assurance (QA)/quality control (QC) program used 
during the RI activities. 

• Section 5.0 summarizes the nature and extent of contamination. 

• Section 6.0 presents a discussion of the fate and transport of contaminants found at 
AOC 11. 

• Section 7.0 presents the human health risk assessment (HHRA) and screening level 
ecological risk assessment (SLERA) for AOC 11. 

• Section 8.0 presents the conclusions. 

• Section 9.0 presents the references associated with the preparation of this RI report. 

U.S. Army Corps of Engineers 
Final_AOC11_RI.docx 1-6 7/3/13 



 

 

 FIGURES 



 

 

  This page was intentionally left blank. 



Rappahannock River 

York River 

James River 

£360
! 

¤ 

USACE—Remedial Investigation Report, Track H and I Magazine Line AOC 11—FNOD, Suffolk, VA 

Pauls Crossroads Reedville Tangier 

!Center Cross 

! 

!Wicomico Church 
Lively 

! 

! 

Mollusk 
! 

Onancock Kilmarnock ! 

! 

Irvington 
! 

Onley ! 

Melfa! 

! White Stone Keller!Urbanna 
! 

Chesapeake Painter! 
Deltaville Bay Belle Haven

!Hartfield 
!

!West Point Exmore 
! Gwynn 

! 

!Gressitt 
Nassawadox 

§¦64 
! 

£¤17 
! 

¨ 
Gloucester Courthouse Bellamy ! 

! 

Susan !Toano ! 

Cheriton 
!Achilles !

! 

Cape Charles 
!Gloucester Point 

Seaford !Claremont !
!Jamestown 

! Spring Grove 
! Poquoson 

Rushmere 
! 

Dendron 
£

Atlanti
13 Ocean 

c
¤ 

! Hampt 
! 

on 

Smithfield
! 

Newpor
! 

t News 64 Wakefield §̈¦ 
! 

258 Ivor £¤ §¦̈664 
! 

Zuni Norfolk !Virginia Beach ! FNOD Location 264 
! §̈¦Portsmouth 

!

! 

! 
Windsor Chesapeake 

460£¤ 
! 13 Walters £¤ 

!Carrsville Suffolk 
! 

! Franklin 17£¤ ³ 
\\Gst-srv-01\hglgis\FNOD\AOC11\RI\
(1-01)Site_location.mxd Figure 1.1 6/25/2013 CNL 
Source: HGL Former Nansemond 

Ordnance Depot (FNOD)0 10 20 Vicinity Map Scale in Miles 

U.S. Army Corps of Engineers 



  

    

   

 

    
 

  
  

 
 

 

 

 
 

 

 
 

 

 

 

  
         

   

 

 

  

    

   

 

    
 

  
  

 
 

 

 

 
 

 

 
 

 

 

 

 
     

 

  
 

                 

   D 

• ,. \, -,... 

College Drive 

d 

College Drive 

d aao

eat
Armis

d Ro

t
Armis

d R
ea

Nansemond River 
James River 

Nansemond River 
James River 

TCC Real Estate Foundation, Inc. 
TCC 

Ashley Bridgeway AOC 11 Lake 

Dominion Lands 

Bridgeway 

TCC Real Estate Foundation, Inc. 
TCC 

Ashley Bridgeway AOC 11 Lake 

Dominion Lands 

Bridgeway 

General ElectricGeneral Electric 

§̈¦664664§̈¦ TCC Real Estate Foundation, Inc.TCC Real Estate Foundation, Inc. 

City of Suffolk 
Continental Bridgeway 

City of Suffolk 
Continental Bridgeway 

Harbour
View

Harbour
View Continental

Lakeview
Continental
Lakeview 

Continental
Tech

Continental
Tech 

River S
Chop House 
River S
Chop House 

tonetone 

f Suffolk VDOTc Developmen
Au y 

City o
Economi 

f Suffolk VDOTc Developmen
Au y 

City o
Economi 

tthorihoritt 
tt 

Apple Hampton Roads Sanitation DistrictLockheed EightMartin Suffol
Towers

k 

SYSCO 

Virginia Department 
of Transportation 

Apple Hampton Roads Sanitation DistrictLockheed EightMartin Suffol
Towers

k 

SYSCO 

Virginia Department 
of Transportation 

USACE—Remedial Investigation Report
Track H and I Magazine Line AOC 11—FNOD, Suffolk, VA 

Fi
Track H &

gure 1.2
I Magazine Line

AOC 11 Location 

U.S. Army Corps of Engineers 

Legend 

FNOD Boundary 

Parcel Boundary (August 2012) 

N 

0 430 860 1720 

Feet 

\\Gst-srv-01\hglgis\FNOD\AOC11\RI\
(1-02)AOC_11_location.mxd
6/25/
Source

2013 CNL
: HGL
ArcGIS Online Bing Maps Aerial 



ffl 
D 
D 

            

  
   

 
 

 
    

  

 
   

  
 

                 

USACE—Remedial Investigation Report, Track H and I Magazine Line AOC 11—FNOD, Suffolk, VA 

U.S. Army Corps of Engi 

I-1 

E-408 

H-413 
D-403 

D-404 

³
0 150 300 

SCALE IN FEET 

\\Gst-srv-01\hglgis\FNOD\AOC11\RI\
(1-03)1948_Tract_HI.mxd 
6/25/
Source

2013 CNL
: HGL
Aerial Image from USACE, 2003 

Legend 
Track H and I Boundary 
Ground Scar 

Figure 1.3
Track H and I
Magazine Line 

1948 Aer
AOC 11
ial Photograph 

neers 

600 



ffl 
D 
D 
D .... 

            

  
   

 
 

 
    

  

 
     

 
                 

  
  

USACE—Remedial Investigation Report, Track H and I Magazine Line AOC 11—FNOD, Suffolk, VA 

U.S. Army Corps of Engi 

! 
! 

! 
! 

! 
! 

! 
! 

! 
! ! ! ! ! ! ! ! ! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 
! 

I-1 

E-408 

H-413 
D-403 

D-404 

559 

³
0 150 300 

SCALE IN FEET 

\\Gst-srv-01\hglgis\FNOD\AOC11\RI\
(1-04)1954_Tract_HI.mxd 
6/25/
Source

2013 CNL
: HGL
Aerial Image from USACE, 2003 

Legend 
Track H and I Boundary 
Ground Scar (1948)
Vertical Tank (1954) 

! ! Drainage Pathway (1954) 

Figure 1.4
Track H and I
Magazine Line 

1954 Aer
AOC 11
ial Photograph 

neers 

600 



D 
D 
D 
D .... 

            

  
   

 
 

 
    

  

 
     

 
                 

  
    

 

USACE—Remedial Investigation Report, Track H and I Magazine Line AOC 11—FNOD, Suffolk, VA 

U.S. Army Corps of Engi 

! 
! 

! 
! 

! 
! 

! 
! 

! 
! ! ! ! ! ! ! ! ! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 

! 
! 

I-1 

E-408 

H-413 D-403 

D-404 

559 

³
0 150 300 

SCALE IN FEET 

\\Gst-srv-01\hglgis\FNOD\AOC11\RI\
(1-05)1958_Tract_HI.mxd 
6/25/
Source

2013 CNL
: HGL
Aerial Image from USACE, 2003 

Legend 
Track H and I Boundary 
Ground Scar (1948)
Ground Scar (1958)
Vertical Tank (1954) 

! ! Drainage Pathway (1954 & 1958) 

Figure 1.5
Track H and I
Magazine Line 

1958 Aer
AOC 11
ial Photograph 

neers 

600 



 
 

 
     

    

  

   

   
 

  
    

        
   

 
   

     
  

     

  

  
   

  
  

 
  

     
    

        
  

 
  

      
  

  
   

 
   

   
    

 
    

 
   

   
   

USACE—Final Remedial Investigation Report for AOC 11—FNOD—Suffolk, VA 

2.0 COMPONENTS OF THE REMEDIAL INVESTIGATION 

This section describes the AOC 11 desktop audit, site visit, and field investigations. 

2.1 DESKTOP AUDIT AND AOC 11 SITE VISIT 

A desktop audit was performed by USACE-Norfolk District to evaluate and document, 
through review of existing information, if operations at AOC 11 may have resulted in the 
release of hazardous substances, pollutants, contaminants, hazardous wastes, or hazardous 
constituents to the environment.  Personnel from HydroGeoLogic, Inc. (HGL) and USACE 
conducted a visit to AOC 11 on November 22, 2004. AOC 11 was inspected for evidence of 
contamination and to locate potential sampling locations. During the walkthrough, debris was 
noted throughout AOC 11.  Most of the debris consisted of metal car parts and old household 
trash.  The type of debris, areas where encountered, and condition of the debris was consistent 
with random dumping that likely occurred after DoD operation and, therefore, was not 
investigated further. None of the debris appeared to be items that would have been disposed 
of before FNOD operations began in 1960. 

2.2 FIELD INVESTIGATIONS 

The initial field investigation was conducted from January 23, 2006, through February 3, 
2006.  The field investigation was conducted in accordance with the Final Work Plans, Track 
H & I Magazine Line Area of Concern 11, Former Nansemond Ordnance Depot, Suffolk, 
Virginia (HGL, 2005a). 

The field investigation included the installation of 27 soil borings, 5 temporary monitoring 
wells, and 1 permanent groundwater monitoring well. The investigation also included the 
collection of 27 discrete surface and 27 discrete subsurface soil samples, 2 surface composite 
samples, and groundwater samples from the temporary and newly installed permanent 
groundwater monitoring wells, and one existing monitoring well.  

Based on results from the February 2006 field investigation, it was determined that additional 
samples were needed to delineate the spatial distribution of constituents detected at elevated 
levels.  In addition, the need to confirm the February 2006 explosives detections in 
groundwater was identified. A second field investigation was conducted from December 10, 
2007, through December 14, 2007. 

The December 2007 field investigation included the collection of 97 discrete surface soil 
samples for pesticide, polycyclic aromatic hydrocarbons (PAHs), and/or metals analysis, and 
two groundwater samples for explosives analysis. 

The field investigations were conducted in accordance with the Final Work Plans Track H & I 
Magazine Line Area of Concern 11, Former Nansemond Ordnance Depot, Suffolk, Virginia 
(HGL, 2005a) and the Scope of Work for Contract Modification Expanded Site Investigations 
Track G (AOC-10) and Track H&I (AOC 11) Magazines, Former Nansemond Ordnance 
Depot, Suffolk, Virginia, submitted by HGL on August 9, 2007. 
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2.2.1 Description of Sampling Locations 

Sample locations are identified on Figure 2.1. Information provided in the aerial photographs 
was used to identify soil and groundwater sampling locations. The rationale for each sample 
location is presented below. 

Boring FNOD-HGL-AOC11-SB01 (SB01), SB02, SB03, SB07, SB08, SB09, SB13, SB14, 
and SB21 were located in the areas where ground scars appeared in the 1948 aerial photograph 
(Figure 1.3).  Temporary monitoring wells FNOD-HGL-AOC11-MW01 (MW01), MW02, 
MW03, and MW05 were located downgradient of the scarred areas.  Boring SB10 was placed 
in an apparent storage area located approximately 130 feet southeast of D-404 (Figure 1.4). 
Boring SB11 was located approximately 100 feet east of D-403 in an area that appears to have 
been an open storage yard in the 1954 aerial photograph (Figure 1.4).  Boring SB12 was 
located in an area that showed scarring in the 1954 aerial photograph (Figure 1.4), 
approximately 100 feet west of the ground scar seen on the 1948 aerial photograph. Borings 
SB15, SB16, SB17, SB18, and SB19 were located in the area where ground scars appeared in 
the 1958 aerial photograph (Figure 1.5).  Boring SB20 was located approximately 50 feet east 
of the building adjacent to E-408 in an area that appears to have been an open storage yard 
(Figure 1.4).  Boring SB22 was located in the vicinity of the vertical tank seen in the 1954 
aerial photograph, and temporary monitoring well MW04 was located downgradient of SB22 
(Figure 1.4).  Borings SB23, SB25, SB26, and SB27 were located in the northeast portion of 
the AOC and borings SB04, SB05, and SB06 in the southwest portion of the AOC in areas 
where open storage was observed in the 1954 and 1958 aerial photographs (Figures 1.4 and 
1.5).  Boring SB24 was located to the north of I-1 (Figure 1.4). A permanent monitoring well 
MW06 was installed at the western edge of AOC 11 to aid in the development of the 
conceptual site model, being completed for a separate project.  The groundwater from the 
existing monitoring well JRB-6 was sampled to obtain data on groundwater quality 
downgradient of AOC 11.  

During the February 2006 investigation at AOC 11, three 55-gallon drums were found on the 
north side of Building D-404 within the area of the 1948 ground scars (Figure 2.2).  Two of 
the drums were rusted and empty.  A third drum was estimated to be half full, and was still 
intact.  Two of the drums, including the half-filled drum, were labeled “FINE PETROLEUM 
CO, NORFOLK VA.” The other drum was labeled “PRECISION CHEMICALS INC, 
ATLANTA GEORGIA – 30318 U.S.A.” The time period of when the drums were abandoned 
cannot be determined. Upon discovery of the drums, the USACE was notified and a 
modification to the original scope of work was received to investigate the area.  One surface 
soil sample was collected from beneath each of the three drums, and these three samples were 
composited before shipment to the analytical laboratory. The composite surface sample from 
this area was labeled SB29. 

In addition, during the February 2006 investigation, four 55 gallon drums and one metal 
storage tank were found approximately 60 feet south of SB23 in a wooded area of AOC 11 
(Figure 2.2).  The drums were rusted out and contained no visible markings.  The storage tank 
was leaning against a tree and resting on top of railroad timbers.  The tank appeared to be 
empty. The time period of when the drums and storage tank were abandoned cannot be 
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determined. Upon discovery of the drums and tank, the USACE was notified and a 
modification to the original scope of work was received to investigate the area.  One surface 
sample was collected from beneath each of the four drums and the storage tank, and the 
samples were composited before shipment to the analytical laboratory.  The composite surface 
sample from this area was labeled SB28. 

Discrete surface samples were collected in December 2007 near SB01, SB05, SB08, SB12, 
SB15, SB17, SB18, SB22, SB25, SB26, SB27, SB28, and SB29 to delineate detections of 
pesticides, PAHs, and metals, and to determine spatial distribution of the contaminants (Figure 
2.1). Only surface samples were collected during the December 2007 sampling event because 
the data collected during the 2006 investigation demonstrated that additional investigation of 
the subsurface soil was not warranted.  The samples were collected 20 feet and 50 feet to the 
north, east, south, and west of the original boring. Because some of the step-out samples from 
different borings overlapped, not all samples were collected in each direction.  For locations 
with overlapping step-out samples, the 2007 samples were analyzed for chemicals associated 
with both 2006 borings that needed delineation. 

2.2.2 Soil and Vadose Zone Investigation 

Soil samples collected at AOC 11 during the 2006 investigation were obtained using an all-
terrain Simco® Earthprobe 200 direct push technology (DPT) rig.  Continuous soil samples 
were collected for lithologic description from each soil boring using a 4-foot macrocore. After 
each macrocore was retrieved, the percent recovery (%R) was noted on the boring logs. All 
borings, except one, achieved 100 %R of the soil sampling intervals. The exception, SB15, 
only achieved 75 %R, which was adequate for logging the samples. Boring logs are provided 
in Appendix A.  Two soil samples for analysis were collected at most soil boring locations.  A 
surface sample was collected from 0 to 0.5 foot below ground surface (bgs) and a subsurface 
sample was collected from 4.5 to 5.5 feet bgs.  The two composite soil samples collected 
beneath the drums were collected from only the surface interval. To avoid disrupting the 
drums, a hand auger was used to collect soil samples by standing next to the drums and 
auguring beneath them.  The soil samples collected from beneath the drums were composited 
and then samples were collected. All sampling locations were surveyed by a Commonwealth 
of Virginia-certified land surveyor.  The survey locations from SB28 and SB29 were collected 
from the center of the area that contained the drums. All survey data are presented in 
Appendix B. 

The soil samples were analyzed for Target Analyte List (TAL) metals and explosives. The 
samples also were analyzed for Target Compound List (TCL) chemicals, including 
semivolatile organic compounds (SVOCs), TCL volatile organic compounds (VOCs) 
(subsurface and composite samples only), TCL pesticides, TCL polychlorinated biphenyls 
(PCBs), and total organic carbon (TOC). The samples were collected and analyzed in 
accordance with the Work Plans (WP) (HGL, 2005a).  The WPs were approved by the 
USACE-Norfolk, EPA, and Virginia Department of Environmental Quality (VDEQ).  The soil 
samples were sent to Severn Trent Laboratories (STL) in Pittsburgh, Pennsylvania, a USACE-
approved laboratory, for analysis.  Explosives analysis was conducted by STL in Knoxville, 
Tennessee. Field sampling forms are provided in Appendix C. 
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After the 4-foot macrocore was retrieved from the boring location, vapors from soil samples 
were field screened using a flame ionization detector (FID). The soil sample within the 
macrocore was broken every 12-inches and the FID was placed within the broken portion of 
the sample to screen the soil.  The FID was used to assess the presence of VOCs and to 
identify the subsurface sampling interval. If FID measurements above background were 
recorded, the subsurface soil sample was collected from the interval with the highest FID 
reading. If no FID measurements above background levels were recorded, then the sample 
was collected from the 4.5- to 5.5-foot interval.  The background reading was defined as 0 
parts per million (ppm). Only two borings had FID detections above background value. SB17 
had the highest detection of 169 ppm at 4 feet bgs. Because of the elevated FID detections, 
the subsurface sample at SB17 was collected from 3.5 to 4.5 bgs. SB22 had the second 
highest detection at AOC 11, 108 ppm, at 5 feet bgs. The sample was collected from the 4.5-
to 5.5-foot interval.  No visual staining was seen in any of the borings at AOC 11. 

During the 2007 investigation, surface soil samples were collected at AOC 11 using disposable 
sterile scoops.  The surface samples were collected from 0 to 6 inches bgs.  All sampling 
locations were surveyed by a Trimble® GeoXH™ global positioning satellite unit.  All survey 
data are presented in Appendix B. 

The 2007 soil samples were analyzed for PAHs, metals, and/or pesticides with select samples 
analyzed for pH.  The soil samples were sent for analysis to TestAmerica Laboratories in 
Pittsburgh, Pennsylvania. TestAmerica was formerly known as STL and is a USACE-
approved laboratory.  Field sampling forms are provided in Appendix C. 

2.2.3 Groundwater Investigation 

Temporary wells (MW01, MW02, MW03, MW04, and MW05) were installed at AOC 11 
during the 2006 investigation (Figure 2.1).  These wells were installed using an all-terrain 
Simco® Earthprobe 200 DPT rig.  Continuous soil samples were collected for lithologic 
description from each soil boring using a 4-foot macrocore. After each macrocore was 
retrieved, the %R was noted on the boring logs. Boring logs are provided in Appendix A. 
The wells were constructed of 1-inch Schedule 40 polyvinyl chloride (PVC) with a 10-foot 
screen straddling the water table.  One permanent well (MW06) was installed in the western 
portion of AOC 11 (Figure 2.1).  This well was constructed of 3/4-inch Schedule 40 PVC with 
a 10-foot screen straddling the water table.  Appendix D presents the well construction data. 
The wells were developed at least 24 hours after installation.  Well development forms are 
provided in Appendix D. During development of MW06, the water level probe was unable to 
fit down the well and no water level measurements were recorded.  The well was able to be 
developed and no other issues were encountered.  All temporary and permanent well locations 
and measuring point elevations were surveyed by a Commonwealth of Virginia-certified land 
surveyor.  All survey data are provided in Appendix B. 

During the 2006 investigation, groundwater samples were collected using a peristaltic pump at 
least 24 hours after development. Because of the very slow recharge in the wells, low-flow 
sampling was achieved only at MW06.  The water levels at wells MW03, MW04, and MW05 
decreased by more than 0.2 foot during purging.  Therefore, in accordance with the WP, the 
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removal of three well volumes was attempted.  The wells went dry prior before three well 
volumes could be removed.  After groundwater recharged to at least 75 percent of the original 
water column, the samples were collected in accordance with the WP.  As a result of the low 
groundwater recharge, the wells went dry multiple times before the required sample volume 
could be collected, and multiple trips back to the wells were required to collect the samples. 
The water levels at wells MW01, MW02, and JRB6 decreased by more than 0.2 foot during 
purging.  In accordance with the WP, the samples were collected after three well volumes 
were removed. In wells MW03, MW04, MW05, and JRB6, turbidity did not stabilize at a 
value less than 10 nephelometric turbidity units (NTU); therefore, two metals samples (one 
preserved and one unpreserved) were sent to the laboratory.  The laboratory filtered the 
unpreserved sample before preservation. All sample collection and laboratory analytical 
procedures were in accordance with the WP. 

The turbidity meter was not working during the sampling of MW01 and MW02.  The turbidity 
measurements were estimated by the field team at the time of purging by visually observing 
the samples and comparing them to the calibration vials of 0 and 10 NTU water included with 
the turbidity meter. The water in both wells was clear and, based on this observation, thought 
to have been below 10 NTUs. Because of the clarity of the sample water, no filtered samples 
were collected. 

In accordance with the WPs (HGL, 2005a), groundwater samples were analyzed for TAL 
metals, explosives, TCL SVOCs, TCL VOCs, TCL pesticides, TCL PCBs, and TOC. The 
USACE, EPA, and VDEQ approved these WPs.  The groundwater samples were sent for 
analyses to STL in Pittsburgh, Pennsylvania. Explosives analysis was conducted by STL in 
Knoxville, Tennessee. STL, now TestAmerica, is a USACE-approved laboratory.  Field 
sampling forms are provided in Appendix C. 

Based on low level detections of some explosives compounds in the 2006 samples, wells 
MW01 and MW04 were resampled in December 2007 to confirm the presence of explosives. 
Because of the very slow recharge in MW04, the water level decreased by more than 0.2 foot 
during purging.  In accordance with the WP, the removal of three well volumes was 
attempted. Well MW04 went dry before purging three well volumes.  After groundwater 
recharged to at least 75 percent of the original water column, the samples were collected. At 
MW01, the water level decreased by more than 0.2 foot during purging.  In accordance with 
the WP, three wells volumes were removed before sample collection. 

The 2007 groundwater samples were analyzed for explosives.  The groundwater samples were 
sent for analyses to TestAmerica Laboratories, formerly known as STL. TestAmerica, located 
in Pittsburgh, Pennsylvania, is a USACE-approved laboratory. Explosives analysis was 
conducted by TestAmerica in Knoxville, Tennessee. Field sampling forms are provided in 
Appendix C. 

2.2.4 Drum and Tank Removal 

On December 12, 2007, HGL and its subcontractor IMS Environmental Services, Inc. 
inspected the drums found adjacent to Building D-404.  The drum that had contained liquid 
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during the December 2006 investigation no longer held any liquid.  Upon further investigation 
of the drum, a small crack was found in the side of the drum.  A sludge sample was collected 
from the bottom of the drum and analyzed for metals, PCBs, total petroleum hydrocarbons 
(TPH), PAHs, and toxicity characteristic leaching procedure (TCLP) VOCs.  Laboratory data 
can be found in Appendix E.  No organic compounds were detected in the sample and all 
metal detections were low enough to be considered nonhazardous in accordance with Code of 
Federal Regulations Title 40 Part 261.  The drum was placed in an overpacked drum and left 
onsite. It is hypothesized that the liquid in the drum was rain water that had entered through 
the crack in the drum. 

On February 27, 2008, HGL and IMS Environmental Services removed all the drums located 
adjacent to Building D-404 and in the wooded area around SB28.  During the removal of the 
storage tank from the area around SB28, a liquid, which appeared to be waste oil, was found 
to be leaking from one of the fittings on the tank.  This liquid was pumped into a 55-gallon 
drum and a sample was collected and analyzed for TPH and oil and grease.  The TPH-diesel 
range organics result was 970,000 milligrams per kilogram (mg/kg), and the TPH-gasoline 
range organics result was 17,000 mg/kg. All analytical results are presented in Appendix E. 
Approximately 15 gallons of liquid were pumped from the tank.  After the liquid was 
removed, the tank was loaded onto a truck for off-site transport.  All drums, tank, and waste 
liquid were removed from AOC 11 and disposed of in an appropriately licensed facility. 
Waste manifests are presented in Appendix E. 

2.2.5 Temporary Well Abandonment 

The temporary wells have not been abandoned.  After it is determined that these wells are no 
longer needed, they will be abandoned in accordance with the Final WPs for AOC 11 (HGL, 
2005a). 
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3.0 PHYSICAL CHARACTERISTICS OF FORMER NANSEMOND 
ORDNANCE DEPOT AREA 

The information contained within this section was taken and modified from the Archives 
Search Report Findings for the Nansemond Ordnance Depot dated December 1993 by the 
USACE – St. Louis District. 

3.1 SURFACE FEATURES 

FNOD is located on the Churchland Flat of the York-James Peninsula of Virginia, which is 
within the Atlantic Coastal Plain physiographic province. The Coastal Plain of Virginia is 
characterized by a gently seaward sloping land surface and a dissected lowland with a series of 
broad, seaward-facing, ocean-cut terraces trending north-south. The Churchland Flat has 
average elevations of 20 to 24 feet above mean sea level (msl). 

Considerable erosion by river channels occurred during the Pleistocene Epoch when sea level 
was 300 to 400 feet below the present level. When sea level subsequently rose, these river 
channels were drowned and backfilled.  The James River is estimated to have been 155 feet 
deeper than present sea level during the Pleistocene Epoch (Harsh and Laczniak, 1990). 

AOC 11 is heavily vegetated and the land surface gently slopes to the west toward TCC Lake 
and to the north toward the James River.  Ground surface elevations range from 16 feet above 
msl to 7 feet above msl across AOC 11. 

3.2 SURFACE WATER HYDROLOGY 

The major surface water features of FNOD are the Nansemond and lower James Rivers, and 
the Chesapeake Bay.  The lower James River is considered an estuary due to tidal influence by 
the Atlantic Ocean. 

The official measuring location and forecast point for tides along this section of the Atlantic 
coast is at Sewells Point, located at the mouth of the Elizabeth River. Tide levels are usually 
given in reference to mean lower low water, which is the average of all lowest tides that occur 
each day. At Sewells Point, the normal high tide varies from 1.8 to 3.6 feet above mean 
lower low water.  Normal low tide varies from approximately 0.3 to 0.8 foot above mean 
lower low water. 

AOC 11 has no surface water features within its boundary.  TCC Lake is located along the 
western boundary of AOC 11 and the James River is located 500 feet to the north. There was 
no evidence of the drainage pathways seen in the 1954 and 1958 aerial photographs (Figures 
1.4 and 1.5) during the RI.  Because of the relatively flat topography and densely vegetative 
nature of AOC 11, there is limited surface water runoff. 
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3.3 SOILS 

FNOD soils consist of moderately well drained to well drained soils with an organic silty or 
clayey subsoil. Soils in FNOD area are thick and lie on nearly level plains to steep terraces. 
These soils are underlain by unconsolidated sediments of sand, silt, and clay. 

The available water capacity of the soils in FNOD area is moderate to high, and the surface 
runoff is slow. The susceptibility to sheet and rill erosion is moderate. Soils are acidic and 
vertical permeability rates range from 0.6 to 2.0 inches/hour. Soil survey information is 
provided in Table 3.1. 

Three cross-sections of AOC 11, shown on Figures 3.1 and 3.2, were developed from the 
lithologic data collected during the field investigation. The lithology between each boring is 
inferred. 

As depicted in Figure 3.1, lithology in the northern portion of AOC 11 along a west-east 
transect (A-A’) through borings MW06, SB21, MW05, SB23, and MW04 shows that the 
entire surface is composed of approximately 2 to 4 inches of organic silty sand topsoil.  Near-
surface soils are composed of fine grained well sorted sand that is continuous throughout the 
length of Transect A-A’.  The sand layer is approximately 13 feet thick throughout the 
transect, and increases in thickness in MW04 on the east edge of the transect.  Clayey sand 
was encountered in both borings SB23 and MW04 at about 3 feet bgs. This continuous layer 
was approximately 2.5 feet thick.  A 1 foot thick clayey sand layer was found in MW06 at 3 
feet bgs.  The fine-grained sand layer is underlain by a continuous layer of moderately plastic 
fine grained clayey sand in MW06 and MW05. 

Lithology in the southern portion of AOC 11 along a west-east transect (B-B’) through borings 
SB01, SB02, SB03, MW01, SB05, SB06, SB08, MW02, SB11, SB13, and SB14 shows that 
the entire surface is composed of approximately 2 to 4 inches of organic silty sand topsoil. 
Near-surface soils to the west are composed of fine grained well sorted sand.  The sand layer 
is approximately 6 feet thick.  A clayey sand was encountered at about 3 feet bgs interbedded 
with the fine grained sand at SB05.  This clayey sand layer is only a couple of feet thick 
between SB05 and SB08 then increases in thickness to 7 feet at MW02.  Across the rest of the 
transect, the layer is continuous and averages 4 feet in thickness.  This layer overlies the fine 
grained sand layer seen in the near surface soils along the western part of the transect.  The 
fine-grained sand layer is underlain by a continuous layer of moderately plastic fine grained 
clayey sand.  A 2-foot layer of fine grained sand was encountered at the bottom of MW01. 

As depicted in Figure 3.2, lithology in the central portion of AOC 11 along a south-north 
transect (C-C’) through borings SB09, MW02, SB15, SB16, SB23, and SB25 shows that the 
entire surface is composed of approximately 2 to 4 inches of organic silty sand topsoil.  Near-
surface soils are composed of clayey sand that is continuous throughout the length of the 
transect.  The clayey sand layer is approximately 4 feet thick throughout the transect, and is 
overlain by a fine grained sand layer at SB23 and SB25 to the north.  The clayey sand layer is 
underlain by a continuous layer of fine grained sand. A clayey sand layer was encountered 
from 10 to 16 feet bgs in MW02. 
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3.4 GEOLOGY 

FNOD is underlain by near-shore deposits of recent age.  These deposits are unconsolidated, 
soft, thick, silty, and clayey sediments containing much organic debris. 

The Pleistocene- and Holocene-age Columbia Group is composed of gray sand and marl beds 
of marine origin. It has a maximum thickness of approximately 30 feet. 

The Columbia Group overlies the Miocene- and Pliocene-age Chesapeake Group, which 
extends to about 410 feet below sea level at Newport News, Virginia. The Chesapeake Group 
consists mainly of shell marl, dark-blue or gray clay, and subordinate sandy strata. The 
Pliocene-age Yorktown Formation is sandy and highly fossiliferous and yields small quantities 
of hard water. The Miocene-age St. Marys formation is a confining blue or gray clay layer. 
The basal Calvert Formation is diatomaceous and sandy, but is less fossiliferous than the 
Yorktown. 

The Chesapeake Group is underlain by the Chickahominy Formation of upper Eocene-age.  It 
is a marine gray marl containing subordinate glauconite and pyrite and is highly foraminiferal. 
The Nanjemoy Formation is lower to middle Eocene-age and consists of marine, gray marl, 
glauconite and quartz sand and thin limestone beds.  The Aquia Formation of upper Paleocene-
age consists of glauconitic marl and basal quartz sand beds (Meng and Harsh, 1988).  The 
maximum thickness of the Aquia Formation is 125 feet. 

The Late Cretaceous- and Paleocene-age Mattaponi Formation consists of mottled clay, 
glauconitic sand and marl, and thick basal quartz sand. The Mattaponi was deposited in 
estuaries and bays and is a prolific water-bearing formation. The Potomac Group of Lower 
and Upper Cretaceous sand and clay beds are deltaic sediments that were deposited in fresh to 
slightly brackish waters. 

The RI at AOC-11 only included an investigation of the near surface soils (0-20 feet bgs), so 
no site specific geology can be interpreted below 20 feet bgs.  It is therefore assumed that the 
regional geology described above is present under AOC 11 

3.5 HYDROGEOLOGY 

3.5.1 Regional Hydrogeology 

The groundwater flow system in the Coastal Plain of Virginia is a multi-aquifer system 
consisting of an eastward-thickening wedge of unconsolidated sand and clay that 
unconformably rests on the basement rock. Table 3.2 shows the relation between stratigraphic 
and hydrogeologic units defined for the Coastal Plain of Virginia. 

The sediments are subdivided into a sequence of discrete lithologic layers that form a 
regionally correlative geohydrologic framework of aquifers and confining units. Delineated 
aquifers from youngest to oldest are the Columbia, Yorktown-Eastover, St. Marys-Choptank, 
Chickahominy-Piney Point, Aquia, and upper, middle, and lower Potomac Aquifers.  The 
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Columbia Aquifer is the only unconfined aquifer throughout its entire extent. As a result of 
Pleistocene channel incision, aquifers and confining units were partially or completely eroded 
and replaced by material more permeable than the confining units but less permeable than the 
aquifers. This condition increased the hydraulic connection between surface water in the major 
river channels and groundwater in the underlying aquifers. 

The surficial aquifer, the Columbia Aquifer, is made up of primarily Holocene-and 
Pleistocene-age sediments that were deposited as channel fill and fluvial-marine terraces. The 
aquifer is composed of interbedded gravel, sand, silt, and clay and is unconfined. The aquifer 
is a major source of recharge to the underlying confined flow system. Average thickness is 30 
feet and maximum thickness is no greater than 60 feet. Aquifer tests indicate a transmissivity 
of 250 ft2/day. 

The Yorktown-Eastover Aquifer includes the Pliocene Yorktown Formation and the upper 
portion of the Miocene Eastover Formation. These units were deposited in a shallow marine to 
deltaic or estuarine environment. The aquifer is confined and is made up of eastward-
thickening, interfingering, fine-to-coarse sand interbedded with clay, shell, and sandy clay.  It 
ranges in thickness from 6 feet at its northwestern edge, to approximately 100 feet in the 
southeastern part of the Virginia Coastal Plain. Permeability ranges from 7.1 x 10-4 centimeters 
(cm)/second (sec) to 1.1 x 10-2 cm/sec in the southeastern part of the Virginia Coastal Plain. 

The St. Marys-Choptank Aquifer is defined by predominantly sandy facies of the St. Marys 
and Choptank Formations.  The aquifer sediments are typically gray fine-to-medium-grained 
quartzose sands, often containing shells and interlayed with clays and silts.  The depositional 
environment of these sediments consisted of a shallow, open-marine, inner-shelf setting that 
was modified by varying water depths and sporadic influxes of terrigenous clastic sediments 
from the north (Meng and Harsh, 1988). 

The Chickahominy-Piney Point aquifer is a fine-to-medium, well-sorted, glauconitic sand 
interbedded with dark-green micaceous clay and calcareous shell fragments that were 
deposited in a shallow neritic environment. This aquifer thickness averages 85 feet and 
permeability ranges from 6.2 x 10-4 cm/sec to 8.3 x 10-3 cm/sec. 

The Aquia Aquifer consist primarily of sediments of marine origin that are well-sorted, dark 
green, fine-to-medium glauconitic sands interbedded with marl and shell fragments. Thickness 
averages 95 feet, and permeability ranges from 4.6 x 10-4 cm/sec to 4.0 x 10-2 cm/sec. 

The upper Potomac Aquifer sediments are typically white to gray, medium to very fine 
grained quartzose sand interbedded with dark-colored micaceous clay, varying amounts of 
shell material, lignite, and glauconite. These sediments are marine in origin and represent 
either a marginal outer-delta or nearshore intertidal environment. The sands form an 
eastward-thickening wedge with an average permeability of 2.5 x 10-3 cm/sec. 

The middle Potomac Aquifer sediments are continental in origin and were deposited in 
fluvial-deltaic environments. The aquifer typically consists of interfingering lenses of medium 
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sand, silt, and clay of varied thickness.  Hydraulic conductivity decreases seaward due to 
increased silt and clay content, but averages 6.8 x 10-3 cm/sec. 

The lower Potomac aquifer is the lowermost aquifer in the Coastal Plain and lies 
unconformably on basement rock.  The sediments typically consist of coarse, arkosic quartz 
sand with intervening clay.  Even though the aquifer thickens seaward, permeability decreases 
due to a facies change to finer grained marine sediments having lower permeability. 
Permeability ranges from 1.4 x 10-3 cm/sec to 2.2 x 10-3 cm/sec (USACE, 1993). 

3.5.2 AOC 11 – Hydrogeology 

Groundwater was not encountered in any of the 8 foot borings (SB01 through SB27) advanced 
at AOC 11 during the 2006 investigation.  However, borings installed in 2006 for wells 
MW01, MW02, MW03, MW04, MW05, and MW06 encountered groundwater at depths 
ranging from 4 feet bgs, in the southwestern portion of AOC 11, to 12 feet bgs in the 
northeastern portion of AOC 11.  Groundwater elevations from February 2006 are provided 
on Figure 3.3. Groundwater elevation ranged from 3.37 feet msl to 1.53 feet msl during 
February 2006. The average hydraulic gradient at the site is 0.0019 foot per foot.  The 
calculated groundwater flow velocity at AOC 11 is 8.6 meters per year based on a hydraulic 
conductivity of 2.9 x 10-3 cm/sec and an effective porosity of 20%. The generalized 
groundwater flow direction at AOC 11 is to the northeast. These data show that the 
groundwater is flowing toward the James River to the north of AOC 11. 

3.6 ECOLOGY 

An ecological site reconnaissance was not conducted as part of the RI at AOC 11; therefore, 
there is no site-specific information on the specific flora and fauna present at AOC 11. 
Ecological information for the City of Suffolk was obtained from the Virginia Department of 
Conservation and Recreation website (http://www.dcr.state.va.us). 

Species currently listed as endangered in the City of Suffolk are the Red-Cockaded 
Woodpecker (Picoides borealis) and the Eastern Big-Eared Bat (Corynorhinus rafinesquii 
macrotis).  The Red-Cockaded Woodpecker is also federally listed as an endangered species. 

Species that are currently listed as threatened in the City of Suffolk are the Bald Eagle 
(Haliaeetus leucocephalus) and Mabee’s Salamander (Ambystoma mabeei). 

Several species are also listed federally as “species of concern” and state-wide as species of 
“special concern.”  The Oak Toad (Bufo quercicus), Swainson’s Warbler (Limnothlypis 
swainsonii), and Eastern Lampmussel (Lampsilis radiata) are listed with the state as being of 
special concern while the Phreatic Isopod (Caecidotea phreatica), Raven’s Seedbox (Ludwigia 
ravenii), A Mountain-Mint (Pycnanthemum monotrichum), and Virginia Least Trillium 
(Trillium pusillum var. virginianum) are listed federally as species of concern. 
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Table 3.1 
Soil Survey Information 

Depth (In.) Soil Description 

Percentage Passing 
Sieve Number Liquid 

Limit 
Plasticity 

Index#4 #40 #200 

0-14 
Clayey organic silt, 
organic clay, clay 
(CL, CL-ML) 

95-100 80-100 50-90 20-35 6-20 

14-29 
Clay, organic clay, 
silty organic clay, 
(CL,CH,CL-ML) 

95-100 75-95 60-85 20-75 6-45 

29-47 
Sandy organic clay, 
clay , silty organic 
clay (SC,CL,CH) 

91-100 80-95 11-85 35-75 20-45 

47-75 

Stratified sand to 
clay, silty organic 
clay (SC, CL, CH, 
CL-MH) 

90-100 20-95 5-85 15-75 6-45 



Table 3.2 
Stratigraphic and Hydrogeologic Units for the Coastal Plain of Virginia 

Geologic Age Stratigraphic 
Formation Hydrogeologic UnitPeriod Epoch 

Quaternary 
Holocene Holocene deposits 

Columbia Aquifer 
Pleistocene Undifferentiated deposits 

Tertiary 

Pliocene 
Yorktown Formation 

Yorktown confining unit 

Yorktown-Eastover Aquifer 

Miocene 

Oligocene 

Eastover Formation St. Marys Confining Unit 
St. Marys Formation 

St. Marys-Choptank AquiferChoptank Formation 

Calvert Formation Calvert Confining Unit 

Old Church Formation 

Chickahominy-Piney Point aquifer 

Eocene 
Chickahominy Formation 

Piney Point Formation 

Nanjemoy Formation 
Nanjemoy-Marlboro Clay Confining Unit 

Paleocene 

Marlboro Clay 

Aquia Formation Aquia Aquifer 

Brightseat Formation 
Brightseat-upper Potomac Confining Unit 

Brightseat-upper Potomac AquiferCretaceous 

Late Cretaceous 

Potomac Formation 
Middle Potomac Confining Unit 

Middle Potomac Aquifer 

Early Cretaceous 
Lower Potomac Confining Unit 

Lower Potomac Aquifer 
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Figure 3.1 
Lithologic Cross Sections 
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Figure 3.2 
Lithologic Cross Section 
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4.0 QUALITY ASSURANCE/QUALITY CONTROL PROGRAM 

This section describes the QA/QC program used during the RI activities conducted at 
AOC 11. The data QA/QC procedures are detailed in the Final WPs (HGL, 2005a). 
Analytical data reports and validation reports are included in Appendix F. 

4.1 FIELD QUALITY CONTROL 

All field sampling was performed in accordance with the procedures outlined in the Final 
Work Plans Track H & I Magazine Line Area of Concern 11, Former Nansemond Ordnance 
Depot, Suffolk, Virginia (HGL, 2005a) and the Scope of Work for Contract Modification 
Expanded Site Investigations Track G (AOC-10) and Track H&I (AOC 11) Magazines, Former 
Nansemond Ordnance Depot, Suffolk, Virginia, submitted by HGL on August 9, 2007. These 
plans specify the collection of field QC samples to assess whether the analytical data were 
affected by the sampling process. The field QC samples included equipment rinsate blanks, 
trip blanks, ambient blanks, and field duplicates as described below. A summary of the QC 
samples, including the number of each type collected during the RI activities, are included in 
Table 4.1. 

In addition to the QC samples, other field procedures to promote QC were followed. Sample 
labels were preprinted to facilitate sample tracking from the field through the laboratory to the 
final report. Sample collection documentation was performed in the field to ensure that sample 
labeling, chain of custody, and requests for analysis were in agreement and traceable back to 
the correct field sample. Custody seals were placed on each cooler before being shipped by an 
overnight carrier. 

4.1.1 Equipment Rinsate Blanks 

An equipment rinsate blank is a sample of laboratory-grade analyte-free water poured into, 
poured over, or pumped through a sampling device, collected in a sample container, and 
transported to the laboratory for analysis. The purpose of equipment rinsate blanks is to assess 
the effectiveness of equipment decontamination procedures. During the AOC 11 RI soil 
sampling, four equipment rinsate blanks were collected in accordance with the Final WP 
(HGL, 2005a).  No equipment rinsate blanks were collected during groundwater sampling 
because a peristaltic pump with disposable tubing was utilized.  Equipment rinsate blanks were 
collected immediately after the equipment was decontaminated, and each blank was analyzed 
by all laboratory analyses requested for the environmental samples collected at AOC 11 on 
that day. Any data qualification resulting from equipment blank contamination is described in 
Appendix F. 

4.1.2 Ambient Blanks 

Ambient blanks consist of 40 milliliter VOC sample vials filled at AOC 11 with laboratory-
grade analyte-free water.  Ambient blanks were collected downwind of any possible VOC 
sources.  The blanks were handled as environmental samples, and returned to the laboratory 
for analysis. Ambient blanks are used to assess the potential introduction of contaminants from 
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ambient sources, not associated with AOC 11, and during sampling (Table 4.1). During RI 
activities for AOC 11, one ambient blank was collected for VOC analysis.  Any data 
qualification resulting from ambient blank contamination from the RI activities for AOC 11 is 
included in Appendix F. 

4.1.3 Trip Blanks 

Trip blanks consist of 40 milliliter VOC sample vials filled in the laboratory with laboratory-
grade analyte-free water, transported to the sampling site, handled as environmental samples, 
and returned to the laboratory for analysis. Trip blanks are not opened in the field and are 
submitted only when samples are collected for VOC analysis. Trip blanks are used to assess 
the potential introduction of contaminants from sample containers and during sample 
transportation and storage (Table 4.1). During RI activities for AOC 11, one trip blank was 
included in each sample cooler containing samples requiring VOC analysis. Any data 
qualification resulting from trip blank contamination from the RI activities for AOC 11 is 
included in Appendix F. 

4.1.4 Field Duplicates 

A field duplicate is a second sample collected in the same location as a field sample (“parent” 
sample) (Table 4.1). Aqueous duplicate samples are collected simultaneously, or in immediate 
succession, to the parent sample, using identical recovery techniques. Soil duplicate samples 
are created from a single soil sample divided into two equal parts and submitted for analysis as 
two separate samples. Parent and duplicate samples are treated in an identical manner during 
transportation, storage, preparation, and analysis. Duplicate sample results are used to assess 
the precision of the sample collection process. During the RI, duplicate samples were collected 
at a frequency of 1 per 10 field samples. The Field Team Leader maintained a list 
documenting the association of all field duplicate/parent sample pairs. Any data qualification 
resulting from field duplicates not meeting the precision criteria for the RI activities at AOC 
11 is described in the data validation reports included in Appendix F. 

4.2 LABORATORY QUALITY CONTROL 

The laboratory QC program, including sample handling, laboratory QC elements, and data 
reporting, is fully documented in the 2002 Master Quality Assurance Project Plan (QAPP) 
(HGL, 2002) and the Final WP (HGL, 2005a). 

Sample handling includes documentation of sample receipt, placement in storage, controlled 
sample access, and disposal. Laboratory QC elements consist of the following: 

• Instrument calibration and maintenance; 
• Laboratory control samples (LCSs); 
• Method blanks; 
• Matrix spike/matrix spike duplicate (MS/MSD) samples; and 
• Method-specific QC checks. 
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Reporting of the laboratory control data was planned before the data were collected, allowing 
the laboratory to place the appropriate information into each data package. 

4.3 QUALITY CONTROL ELEMENTS 

The basis for assessing each element of data quality (specifically, precision, accuracy, 
representativeness, completeness, and comparability) is discussed in the following subsections. 

4.3.1 Precision 

Precision measures the reproducibility of a measurement. It is strictly defined as the degree of 
mutual agreement among independent measurements, resulting from repeated application of 
the same process under similar conditions. Analytical precision is the measurement of 
variability associated with duplicate (two) or replicate (more than two) analyses. Although the 
primary use of LCSs is to evaluate accuracy, LCSs can be analyzed in duplicate to evaluate 
precision on a batch-specific basis. LCS duplicate analyses are not required by the methods or 
the QAPP; however, they are frequently performed at the laboratory’s discretion. Multiple 
LCS analyses over the duration of the project can be used to evaluate the overall laboratory 
precision for the project. 

Total precision is the measurement of variability associated with the entire sampling and 
analysis process, as determined by analysis of duplicate or replicate field samples, and 
measures variability introduced by both the laboratory and field operations. Field 
duplicate/replicate samples and MS/MSDs are analyzed to assess field and laboratory 
precision. For duplicate samples, precision is calculated using the relative percent difference 
between the results; whereas, for replicate analyses, the relative standard deviation is 
determined. The precision associated with the analytical results is evaluated in Appendix F. 

4.3.2 Accuracy 

Accuracy is a statistical measurement of correctness and includes components of random error 
(variability due to imprecision) and system error. Accuracy, therefore, reflects the total error 
associated with a measurement. A measurement is considered accurate when the value 
reported does not differ from the true value or known concentration of the associated spike or 
standard, within prescribed control limits. Analytical accuracy is measured by comparing the 
%R of an analyte spiked into an LCS to a control limit. For most organic analytical methods, 
surrogate compound recoveries are also used to assess accuracy and method performance for 
each sample analyzed. Analyzing performance evaluation samples can provide additional 
information for assessing the accuracy of the data being produced. 

Accuracy was evaluated for each analytical batch, and the associated sample results were 
interpreted by considering these specific measurements. The criterion for evaluating accuracy 
is %R from pure and sample matrices. The accuracy associated with the analyses performed 
for this investigation are discussed in the data validation reports in Appendix F. 
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4.3.3 Representativeness 

Objectives for representativeness are defined for each sampling and analysis task and are a 
function of the investigation objectives. Representativeness is achieved by using standard field, 
sampling, and analytical procedures. Representativeness also is determined by appropriate 
program design and by considering project elements, such as proper well locations, drilling 
and installation procedures, and sampling locations. The results from field and laboratory 
blanks are evaluated to determine whether analytes detected in environmental samples are 
representative of the sampled matrix and not artifacts of the sampling and/or analysis 
processes. Decisions regarding sample/well/boring locations and numbers are documented in 
the Final WP (HGL, 2005a). 

The laboratory reports detected results that are associated with blank contamination with an 
informational “B” flag applied. In cases where the laboratory reports a data point with a B 
flag, the data validator reviews the appropriateness of retaining this flag as a final qualifier. 
There is a general rule for considering a detected result to be a nonrepresentative artifact. That 
rule states that if the concentration in the sample is less than five times the concentration in an 
associated blank (less than 10 times the concentration in the case of common laboratory 
contaminants), the sample result is considered an artifact. It is then qualified B in accordance 
with the QAPP conventions. If a result reported by the laboratory with a B flag does not meet 
the criteria of an artifact, the B flag is removed from that result by the data validator. All 
results qualified B in the report tables have been subject to data validator review and have been 
determined to be the appropriate final qualifier for the affected results. Results qualified B as 
artifacts are considered nondetections when evaluating the population statistics for each 
analyte. 

4.3.4 Completeness 

Completeness is calculated for all data associated with a particular analyte of interest measured 
during an individual sampling event or a different defined set of samples. The number of valid 
analyte results divided by the number of possible individual analyte results, expressed as a 
percentage, determines the completeness of a dataset. In evaluating the completeness of a 
sampling event, valid results are all results not qualified with an “R” qualifier. The project 
requirement for completeness is 95 percent. The formula for calculating completeness is as 
follows: 

percent completeness = number of valid (non-R qualified) results X 100 
number of possible results 

4.3.5 Comparability 

Comparability is the confidence with which one dataset can be compared to another dataset. 
The objective for this QA/QC program is to produce data with the greatest possible degree of 
comparability. The number of matrices sampled and the range of field conditions encountered 
are considered when determining comparability. Comparability is achieved by standardizing 
all methods for sampling and analysis, the units by which data are reported, the conditions to 
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which results are normalized, and the comprehensive format in which reports are submitted. 
Complete field documentation using standardized data collection forms supports the assessment 
of comparability. 

4.4 DATA QUALITY EVALUATION 

This section describes the DQE process used to review and evaluate laboratory analytical data 
generated to support preparation of the RI for AOC 11. The objective of this DQE is to 
provide a professional evaluation of the analytical data packages submitted by the laboratory. 
The DQE includes a review of laboratory and field QC data, and an overall evaluation of data 
labeled as usable, usable with qualification, and unusable. The allowable final data qualifiers 
for definitive data, from the most severe to the least severe, are R, B, J, K or L, and (no 
qualifier) for detected results and R, UJ, UL, and U for nondetected results. The qualifiers 
used during the data validation process for AOC 11 are defined in Table 4.2. Analytes may 
have more than one assigned qualifier because of multiple QC issues. In such cases, the 
qualifier with the highest priority is assigned; the other qualifiers are considered to be 
overridden and not discussed in the method DQE. However, the data validation reports 
(Appendix F) discuss all QC issues identified in each analysis. The reports also discuss the 
potential effect on the associated results, regardless of whether that QC issue resulted in the 
final qualifier applied to the affected results. 

During the DQE, the following items of laboratory QC data were reviewed: 

• Sample integrity; 

• Sample completeness; 

• Preparation and analysis holding times; 

• Laboratory preparation and analysis methods; 

• Method accuracy and precision (for example, MS/MSDs, dilution tests); 

• Laboratory performance criteria (for example, blanks, LCS recoveries, surrogates, 
internal standards); and 

• Instrument initial and continuing calibration checks. 

Field QC performance was assessed by evaluating field duplicates/replicates, blanks, and 
documentation, and sample handling and shipment criteria. 

The analytical procedures used to generate field sample data were evaluated in accordance 
with the general and method-specific QC criteria listed in the 2002 Master QAPP (HGL, 
2002) and Final WP (HGL, 2005a). The DQE for each analytical procedure is presented in the 
subsections below. Each subsection identifies the number of results determined to be unusable 
and those results that were usable with qualification. 
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4.4.1 Volatile Organic Compounds 

A total of 29 soil samples, 2 soil sample duplicates, 6 groundwater samples, and 1 
groundwater sample duplicate were analyzed for full suite VOCs by Method SW8260B.  The 
total number of VOC data points generated from the analysis of environmental samples was 
1,821.  In addition to the environmental samples, six trip blanks, four equipment rinsate 
blanks, and one ambient blank were submitted for analysis of full suite VOCs by Method 
SW8260B.  There were no rejected results, and all points were usable or usable with 
qualification, as described in the data validation reports (Appendix F). The completeness of 
the VOC results was 100 percent for both soil and groundwater results, which is acceptable. 

4.4.2 Semivolatile Organic Compounds 

A total of 137 soil samples, 14 soil sample duplicates, 6 groundwater samples, and 1 
groundwater sample duplicates were analyzed for full suite SVOCs by Method SW8270C 
during the 2006 investigation and only PAHs by Method SW8270C during the 2007 
investigation; the total number of SVOCs data points is 6,049. In addition to the environmental 
samples, four equipment rinsate blanks were submitted for analysis of full suite SVOCs by 
Method SW8270C. There were no rejected results, and all points were usable or usable with 
qualification, as described in the data validation reports (Appendix F). The overall 
completeness of the SVOC results was 100 percent, which is acceptable. 

4.4.3 Metals 

A total of 77 soil samples, 7 soil sample duplicates, 12 groundwater samples, and 2 
groundwater sample duplicates were analyzed for full suite metals by Methods during the 2006 
investigation and limited list during the 2007 investigation by Method SW6010B (water and 
soil) and for mercury by Methods SW7470A (water) or SW7471A (soil). A total of 1,696 
metals results were generated for the groundwater and soil sample analyses. In addition to the 
environmental samples, four equipment rinsate blanks were submitted for analysis of full suite 
metals by Methods SW6010B/SW7470A. There were no rejected results, and all points were 
usable or usable with qualification, as described in the data validation reports (Appendix F). 
The overall completeness of the metal results was 100 percent, which is acceptable. 

4.4.4 Explosives 

A total of 57 soil samples, 4 soil sample duplicates, 11 groundwater samples, and 2 
groundwater sample duplicate were analyzed for explosives by Method SW8330, yielding 994 
data points. In addition to the environmental samples, four equipment rinsate blanks were 
submitted for analysis of explosives by Method SW8330. There were no rejected results, and 
all points were usable or usable with qualification, as described in the data validation reports 
(Appendix F). The overall completeness of the explosive results was 100 percent, which is 
acceptable. 
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4.4.5 Pesticides 

A total of 103 soil samples, 8 soil sample duplicates, 6 groundwater samples, and 1 
groundwater sample duplicate were analyzed for full suite of pesticides by Method SW8081 
during the 2006 investigation and limited list during the 2007 investigation by Method 
SW8081, yielding 1,518 data points. In addition to the environmental samples, four 
equipment rinsate blanks were submitted for analysis of full suite of pesticides by Method 
SW8081. There were no rejected results, and all points were usable or usable with 
qualification, as described in the data validation reports (Appendix F). The overall 
completeness of the pesticide results was 100 percent, which is acceptable. 

4.4.6 PCBs 

A total of 56 soil samples, 5 soil sample duplicates, 6 groundwater samples, and 1 
groundwater sample duplicate were analyzed for PCBs by Method SW8082, yielding 476 data 
points. In addition to the environmental samples, four equipment rinsate blanks were 
submitted for analysis of PCBs by Method SW8082. There were 14 rejected results within the 
PCB dataset, resulting in 462 usable points for environmental samples with qualification as 
described in the data validation reports (Appendix F). The overall completeness of the PCB 
results was 97 percent, which is acceptable. 

All 14 rejected PCB results were nondetections. These results were rejected due to surrogate 
recoveries outside the QC criteria. 

4.4.7 TOC 

A total of 56 soil samples, 5 soil sample duplicates, 6 groundwater samples, and 1 
groundwater sample duplicate were analyzed for TOC by Method SW9060 (groundwater) and 
Walkey-Black (soil), yielding 68 data points. There were no rejected results, and all points 
were usable or usable with qualification, as described in the data validation reports 
(Appendix F). The overall completeness of the TOC results was 100 percent, which is 
acceptable. 

4.4.8 pH 

A total of 13 pH data points were generated for soil samples by Method SW9045. There were 
no rejected results, and all points were usable or usable with qualification, as described in the 
data validation reports (Appendix F). The overall completeness of the pH results was 100 
percent, which is acceptable for soil media. 

4.5 DATA USABILITY 

As described above, data validation rejected only 14 nondetect results for PCBs.  All other 
results were determined to be usable for defining the nature and extent of contamination, and 
for use in the baseline risk assessment.  Because the samples were collected in accordance with 
the same planning documents, and the samples were analyzed by the same analytical 
laboratory with the same methods in accordance with the same QAPP, the 2006 and 2007 data 
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are comparable.  Because of limited groundwater recharge, not all wells were sampled using 
the low-flow method.  However, the use of different field methods to accommodate the 
shallow aquifer’s low yield does not mean the groundwater results for each well are not 
comparable.  The samples were collected in accordance with accepted industry methods as 
outlined in the WP (HGL, 2005a), were handled in the same manner, and were analyzed with 
the same methods.  For these reasons, the groundwater data are considered comparable. 

Two composite samples were collected from beneath the drums and tank.  Composite samples 
differ from discrete samples in that they represent an average of the soil at the different aliquot 
locations.  Because of the limited number of aliquots used to form each composite (three 
aliquots for SB29 and five aliquots for SB28) and the small area encompassed by each 
composite sample location, it was determined to be appropriate to include the composite 
samples with the discrete samples for determining the nature and extent of contamination and 
for evaluating potential threats to human health and the environment. 

In summary, with the exception of 14 nondetect PCB results, the RI data were determined to 
be usable for evaluating the nature and extent of contamination and assessing potential threats 
to human health and the environment.  The completeness requirements were met. 
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Table 4.1 
Field Quality Control Samples 

AOC 11 
Former Nansemond Ordnance Depot 

Type of Sample Purpose Frequency Total Number Time Analysis 

Equipment Rinsate Blank 
Assess the effectiveness of 
equipment decontamination 

procedures 

1 equipment rinsate 
blank/sampling event/ 

decontaminated equipment 
tool 

4 
Immediately after 

equipment is 
decontaminated 

All laboratory 
analyses consistent 
with daily sampling 

Ambient Blank 

Assess the potential 
contaminants from ambient 

sources during sample 
collection 

1 ambient blank per 
event/or as site conditions 

warrant 
1 

Collected at the 
same time and 

location of original 
sample 

VOCs sample 

Assess potential 

Trip Blank 
contaminants from sample 
containers or other sources 

during sample 

1 trip blank per VOC 
sample cooler 

6 
When VOC 
samples are 
collected 

VOCs sample 

transportation and storage 

Field Duplicate (blind) 

Assess aqueous sample 
collection procedures, 

sample preparation, and 
improper analytical 

instrument use 

1 duplicate/10 
environmental samples 

2 (water) 
15 (soil) 

Collected at the 
same time and 

location of original 
sample 

Same as original 
sample 

VOC = volatile organic compounds 
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Table 4.2 
Data Qualifiers 

AOC 11 
Former Nansemond Ordnance Depot 

Qualifiers1 Positive Results Negative Results 

Qualifiers for Data Within Acceptance Limits (Usable as Reported) 

(no qualifier) 
The result is a detection with the 

indicated value and units. 
(Not applicable) 

U Not applicable 

The analyte was analyzed for, but not 
detected above the MDL. The associated 

numerical value is the corresponding 
RL. 

Qualifiers for Data Within Action Limits (Usable with Qualification) 

UJ Not applicable 
The analyte was analyzed for, but not 
detected. The RL may be inaccurate or 

imprecise. 

UL Not applicable 
The analyte was analyzed for, but not 
detected. The RL is probably higher. 

J 
The analyte was positively 

identified; the reported value may 
not be accurate or precise. 

(Not applicable) 

K 
The analyte was positively 

identified, and the reported value 
may be biased high. 

(Not applicable) 

L 
The analyte was positively 

identified, and the reported value 
may be biased low. 

(Not applicable) 

B 

The analyte was not detected 
substantially above the level 

reported by the laboratory or field 
blanks. 

(Not applicable) 

Qualifiers for Data Outside of Action Limits (Unusable) 

R 
The datum is unusable due to 

deficiencies in the ability to analyze 
the sample and meet QC criteria. 

The datum is unusable due to 
deficiencies in the ability to analyze the 

sample and meet QC criteria. 

1 If a combination of QC results suggest contradictory qualifiers, the following hierarchy is used to select the 
appropriate qualifier to assign: R >B > J > K or L > UJ > UL >U > (no qualifier). 
MDL = method detection limit 
RL = reporting limit 
QC = quality control 
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5.0 NATURE AND EXTENT OF CONTAMINATION 

5.1 SITE CONCEPTUAL MODEL 

AOC 11 encompasses 17.4 acres to the east of TCC Lake (Figure 2.1). AOC 11 is located in 
a wooded area and consists of relatively flat terrain.  There is no surface water or sediment at 
AOC 11, but TCC Lake is located along the western boundary of AOC 11.  The TCC Lake is 
being investigated as a separate site by the USACE. 

Depth to groundwater at AOC 11 was approximately 4 to 12 feet bgs in February 2006.  As 
described in Section 3.5.2, the overall groundwater flow direction is to the northeast towards 
the James River, the most likely discharge point for groundwater.  The groundwater elevation 
data generated for this report indicated that discharge from AOC 11 groundwater to the TCC 
Lake is unlikely.  The James River is 500 feet from AOC 11.  The groundwater flows beneath 
two other AOCs at FNOD (AOC 12 and AOC 19) before reaching the James River.  Thus, 
there is no direct discharge of AOC 11 groundwater to surface water. 

The DoD operated five magazines at AOC 11.  Aerial photographs indicate that the area 
surrounding the magazines was used for storage.  Operation of the magazines and material 
storage could have resulted in releases of chemicals to AOC 11 soils. The 9,500 gallon 
chemical storage tank associated with a lumber treatment plant (Building 559) also could have 
released chemicals to AOC 11 soils. The abandoned drums found during the February 2006 
investigation and removed in February 2008 could have leached chemicals to the underlying or 
adjacent soil. 

Potential transport pathways for chemicals at AOC 11 are erosion of surface soils by surface 
water runoff, entrainment in fugitive dust emissions, volatilization to air, vertical leaching to 
subsurface soils and groundwater, and transport in the groundwater via advection, dispersion, 
and diffusion. Based on the limited number of VOCs detected at AOC 11, it is unlikely that 
volatilization is a major migration pathway. Because of the heavily vegetated nature and 
terrain of AOC 11, erosion via surface water runoff is expected to contribute minimally to 
chemical migration. The dense vegetation also minimizes the potential for fugitive dust 
emissions. No major erosion or drainage features were noted during the RI at AOC 11. 
Vertical leaching of chemicals into the subsurface soils and groundwater is the most likely 
transport pathway. 

Surface soil samples were collected to determine any potential residual source contamination at 
AOC 11.  Subsurface soil and groundwater samples were collected at AOC 11 to address 
vertical leaching of any potential contaminants found in surface soils. If contaminants are 
found in groundwater they could potentially be transported by the groundwater flow towards 
the James River. 

AOC 11 is currently zoned for commercial use and future zoning is not expected to change. 
However, future zoning changes that include residential use cannot be ruled out.  As a result 
of current zoning, the current exposed populations include outdoor maintenance workers, 
adolescent trespassers/site visitors, and adult trespassers/site visitors.  Based on the 
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expectation that future land use at AOC 11 will remain industrial/commercial, the construction 
worker, outdoor maintenance worker, and indoor worker were identified as potential future 
receptors. In addition, the adolescent and adult trespassers/site visitors are possible future 
receptors. Although future development of AOC 11 for residential use appears to be unlikely, 
this type of land use is possible in the absence of land use controls. For this reason, adult and 
child residents were identified as future receptors. Additional refinement of the exposure 
assessment is detailed in Section 7.1.3. 

Based on the wooded nature of AOC 11, potential ecological receptors include terrestrial 
plants, soil invertebrates, terrestrial mammals, and terrestrial birds.  Reptiles and amphibians 
also could be exposed to the chemicals in the surface soil. Additional refinement of the 
conceptual model is detailed in Section 7.2.1.4. 

5.2 SOILS 

As described in Section 2.2.1, 27 soil sampling locations were chosen for the initial 
investigation at AOC 11 conducted in 2006.  At most sampling locations, soil samples were 
collected from both the surface (0- to 0.5-foot interval) and subsurface (4.5- to 5.5-foot 
interval).  Only surface samples were collected at SB28 and SB29, which were not originally 
part of the initial investigation, but were added after the drums were discovered, as described 
in Section 2.2.1.  The subsurface sample at SB17 was collected in the 3.5- to 4.5-foot interval, 
to collect a sample in the interval that had the highest FID detection.  Three duplicate QC 
samples (Dup04, Dup05, and Dup07) were collected from the surface soils at SB01, SB05, 
and SB22 and two duplicate samples (Dup06 and Dup08) were collected from the subsurface 
samples at SB11 and SB27. 

In 2007, an additional 97 locations were chosen to determine the spatial distribution of select 
PAHs, metals, and/or pesticides at SB01, SB05, SB08, SB12, SB15, SB17, SB18, SB22, 
SB25, SB26, SB27, SB28, and SB29.  Ten duplicate QC samples were collected from the 
surface soils. Those duplicate samples were as follows: 

• Dup10 (SB28-S20) • Dup15 (SB15-S20) 
• Dup11 (SB25-S20) • Dup16 (SB17-S20) 
• Dup12 (SB26-S20) • Dup17 (SB12-S20) 
• Dup13 (SB27-S20) • Dup18 (SB29-S15) 
• Dup14 (SB22-S20) • Dup19 (SB08-S20) 

A total of 168 soil samples were collected from AOC 11 during the February 2006 and 
December 2007 investigations. Analytes detected in soil samples are presented in Tables 5.1, 
5.2 and 5.3.  Sampling locations and results are shown on Figures 5.1 through 5.6, and 
discussed in the subsections below.  All analytical results are provided in Appendix G. 

5.2.1 TAL Metals by SW6010B/Mercury by SW7471A 

All 23 metals on the TAL were detected in one or more samples collected during the February 
2006 investigation. The metals results for the surface soils and the subsurface soils were 
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statistically compared to the background data for surface and subsurface soils obtained from 
the background study conducted at FNOD (Weston, 2004). The following quantitative 
methodology was used for comparison of the AOC 11 data to the background data to identify 
metals present at concentrations greater than background levels at a confidence limit of 95 
percent.  The minimum recommended confidence level for Background Test Form 2 is 90 
percent (EPA, 2002a). To minimize the incidence of a Type 1 error, a confidence level of 95 
percent was selected.  All descriptive statistics (for example, mean or standard deviation) were 
determined using detected values plus nondetects replaced at one-half the sample quantitation 
limit. Metals results that are considered artifacts (qualified “B”) were treated as nondetections 
in both the background and AOC 11 sample sets. The “B” qualified data means that the 
analytical result was affected by blank contamination such that it cannot be determined 
whether the result reflects field conditions or sampling and analysis artifact. For this reason 
the B flagged data were treated as nondetections. In accordance with the Risk Assessment 
Guidance for Superfund (RAGS) (EPA, 1989b), calcium, magnesium, potassium, and sodium 
were not identified as chemicals of potential concern (COPC) because of their status as essential 
nutrients and, therefore, statistical analyses were not completed for these elements.  Duplicate 
samples from the same sampling location were treated according to the following rules to 
ensure that quantitative decisions would be protective of human health: 

• For a duplicate set where both values are detected results, the maximum value of the 
set was used in all cases; and 

• For a duplicate set with both detect and nondetect results, the detected value was used 
in all cases. 

The general methodology consisted of the following steps for all media: 

Step 1) Verify distributional assumptions of background and sample data as a function of 
sample size and percent detections. 

Step 2) Compare background and AOC 11 data using the appropriate test based on Step 1 
results (t-test for parametric comparisons or Wilcoxon Rank Sum test for non-
parametric comparisons) at the 95 percent confidence level on the test statistic (α = 
0.05) to reduce the likelihood of a Type 1 error. 

The details of the general methodology, described below, are based upon guidance described 
in EPA (1989a, 1992a, and 2002a). 

Step 1) Verify Distributional Assumptions 

Sample sizes of all background and compliance sampling results were less than 50.  The 
selection of a test used to identify a characteristic distribution of a sample set was based on the 
following percent detection criteria: 

• If percent detections <50 percent, the data distribution was compared to the 
background median value and background 95 percent upper tolerance level (UTL). 
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• If percent detections are ≥50 percent and <85 percent, the Shapiro-Wilk (SW) 
statistical test was applied and the sample mean and standard deviation adjusted using 
Cohen’s adjustment. 

• If percent detections are ≥85 percent and ≤100 percent, the SW statistical test was 
applied. 

The result of Step 1 was a distribution classification for a sample dataset of either non-
parametric, normal, or lognormal.  If all analytical results of a chemical were nondetect, or if 
the background dataset had limited detection frequency, no statistical analysis was performed. 

Step 2) Compare Background and AOC 11 Data 

The selection of a test used to identify whether the means, for parametric distributions (normal 
or lognormal), or the medians, for non-parametric distributions, of the background and 
AOC 11 data were similar at the 95 percent confidence level was based on Step 1 results.  If 
both the background and detection dataset distribution types were classified as normal or both 
as lognormal the following tests were applied: 

• Apply F-test to determine if sample population variances are equal (pooled) or 
unequal (separate): 

• If the sample variances are equal, apply a t-test on the sample means with pooled 
variances 

• If the sample variances are different, apply t-test on the sample means with separate 
variances 

• All other cases, apply the Wilcoxon Rank Sum Test to the sample medians 

The results of the surface soil comparison are presented in Table 5.4, and the results of the 
subsurface soil comparison are presented in Table 5.5.  Figure 5.1 shows the 2006 results of 
those metals with population means statistically greater than background population means in 
surface and/or subsurface soil. Tables 5.4 and 5.5 present summary information to support 
the discussion below; the full statistical comparisons are presenting in tabular form in 
Appendix H. 

5.2.1.1 Surface Soil Comparison 

5.2.1.1.1 Background Comparisons with 2006 Data 

The statistical comparison for the surface soil data is summarized in Table 5.4.  As a result of 
the limited detection frequencies of antimony, beryllium, cadmium, selenium, silver and 
thallium in either the background dataset and/or the AOC 11 dataset, statistical comparisons 
were not performed for these metals in surface soil. 

Antimony could not be statistically compared to the background results because it was not 
detected in any of the background samples.  Antimony was detected in only four of the 29 
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surface samples with a concentrations ranging from 0.4 J to 1.7 L mg/kg. (Note: J qualifier 
indicates the detected value is an estimate, L qualifier indicates the reported value may be 
biased low.) Two antimony detections, 0.4 J mg/kg at SB21 and 0.5 J mg/kg at SB15, were 
within the range of sample quantitation limits (0.46 to 0.93 mg/kg) achieved during the 
background study.  These two detections at AOC 11 may represent background levels that 
were not quantified because of the limited analytical sensitivity achieved during the 
background study.  The relatively high quantitation limits for the background study indicate 
that the analytical laboratory would not have routinely been able to detect antimony at 
concentrations reported for the RI. The other 2 antimony detections (1.1 J mg/kg at SB17 and 
1.7 L mg/kg at SB29) were slightly higher than the quantitation limits reported for the 
background study. Although antimony was detected above background conditions, the 
concentrations and distribution of the detections are not indicative of a site release at AOC 11. 

Beryllium was detected positively in one surface soil sample, SB27, at a concentration of 0.69 
K mg/kg. (Note: K qualifier indicates the value may be biased high.) This detection exceeds 
the 95 percent UTL (0.34 mg/kg) of the background dataset.  Beryllium was also detected in 
27 other surface samples ranging in concentrations of 0.3 B mg/kg to 0.64 B mg/kg.  All these 
samples were B qualified based on the concentrations were not detected substantially above the 
level reported in laboratory or field blanks. In addition, there were no documented activities 
at AOC 11 that would have used beryllium.  For these reasons, the detection at SB27 is not 
indicative of a site release. 

Cadmium detected at AOC 11 could not be statistically compared to the background results 
because this metal was not detected in any of the background samples.  Cadmium was detected 
in 22 of the 29 surface soil samples with a maximum concentration of 2.2 mg/kg at SB29. 
The next highest cadmium detection was 0.63 mg/kg at SB14.  The majority of the cadmium 
results were either within or slightly above the range of quantitation limits (0.03 to 0.13 
mg/kg) reported for the Background Study. There were no documented activities at AOC 11 
that would have used cadmium, but the maximum detection was in the sample collected near 
the empty drums found north of Building D-404. 

Selenium detected at AOC 11 could not be statistically compared to the background results 
because this metal was detected in only 1 of 24 background samples. Selenium was detected 
in 14 of the 29 surface soil samples with a maximum concentration of 2 mg/kg at SB29.  The 
next highest selenium detection was 0.75 mg/kg at SB13.  The single selenium detection in the 
Background Study was 0.75 mg/kg.  Except for SB29, the selenium detections at AOC 11 
were less than or equal to the background detection. Furthermore, except for SB29 the 
detected selenium concentrations at AOC 11 are either within, or slightly above the range of 
quantitation limits (0.16 to 0.71 mg/kg) reported for the Background Study. There were no 
documented activities at AOC 11 that would have used selenium, but the maximum detection 
was reported for the sample collected near the empty drums found north of Building D-404. 

Silver could not be statistically compared to the background results because this metal was not 
detected in any of the background samples.  Silver was detected positively (not associated with 
blank contamination) in 3 of the 29 surface soil samples with a maximum concentration of 2.6 
mg/kg at SB29.  The other two detections were 0.13 J mg/kg in SB13 and 0.1 J mg/kg in 
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SB17.  These two concentrations are within the range of quantitation limits (0.11 to 0.23 
mg/kg) reported for the Background Study. None of the documented activities at AOC 11 
would have used silver, but the maximum detection was reported for the sample collected near 
the empty drums found north of Building D-404. 

Thallium could not be statistically compared to the background results because it was not 
detected in any of the background samples.  Thallium was positively detected in only one the 
29 surface samples at SB29 with a concentration of 0.79 J mg/kg.  This result is within the 
range of quantitation limits (0.43 to 1.19 mg/kg) attained during the Background Study. It is 
likely that the single thallium detection reflects natural thallium levels not quantified in the 
Background Study because of the limited sensitivity achieved by the analytical laboratory. 
Comparison of the single AOC 11 detection to the background quantitation limits indicates that 
the analytical laboratory would not have routinely been able to detect thallium at the 
concentration detected during RI sampling. 

Statistical comparisons were performed on the aluminum, arsenic, barium, chromium, cobalt, 
copper, iron, lead, manganese, mercury, nickel, vanadium, and zinc data.  The mean 
concentrations of aluminum, barium, cobalt, iron, nickel, and zinc in the AOC 11 surface soil 
samples statistically were greater than the background means, while arsenic, chromium, 
copper, lead, manganese, mercury, and vanadium were statistically equal to or less than the 
background means. 

Aluminum was detected in all 29 samples with concentrations ranging from 2,490 mg/kg to 
16,000 mg/kg. Nine samples had aluminum concentrations above the background 95 percent 
UTL of 10,791 mg/kg. Soils derived from Coastal Plains sands and sediments have a wide 
range of variability in composition.  The mean aluminum surface soil concentration at AOC 11 
differed from the background mean by a factor of 1.6.  The fact that the aluminum 
concentrations are only slightly greater than the background study results suggest that the 
aluminum is due to local heterogeneity in mineralogy and not to AOC 11 contamination. 

Barium was detected in all 29 samples with concentrations ranging from 11.8 J mg/kg to 
169 mg/kg.  Six samples had barium concentrations above the background 95 percent UTL of 
48.5 mg/kg.  The concentrations of four samples (SB14, SB20, SB26, and SB27), which 
ranged from 50.4 mg/kg to 59.9 mg/kg, were only slightly higher than the background UTL 
of 48.5 mg/kg.  As noted above, Coastal Plain sands and sediment are highly varied in 
composition. Comparison of the AOC 11 data to the background UTL suggests that some of 
the elevated barium detections may reflect natural heterogeneity.  On the other hand, the 
highest barium concentration, 169 mg/kg at SB29, was reported for the sample collected near 
the empty drums found north of Building D-404. 

Cobalt was detected in all 29 samples with concentrations ranging from 0.95 J mg/kg to 9.3 
mg/kg.  Most of the cobalt detections exceeded the background 95 percent UTL of 1.13 
mg/kg. The maximum detection of 9.3 mg/kg was at SB29 and the next highest cobalt 
detection was 3.7 J mg/kg at SB06.  There were no documented activities at AOC 11 that 
would have used cobalt, but the maximum detection was reported for the sample collected near 
the empty drums found north of Building D-404. 
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Iron was detected in all 29 samples with concentrations ranging from 2,020 mg/kg to 19,800 
mg/kg.  Although the majority of the iron concentrations were greater than the background 95 
percent UTL of 6,002 mg/kg, most of these detections may reflect natural heterogeneity based 
on coastal plain sands and sediment being highly varied in composition. On the other hand, 
the sample with the highest concentration, 19,800 mg/kg at SB29, was collected near the 
empty drums found north of Building D-404. 

Nickel was detected in all 29 samples with concentrations ranging from 1.7 J mg/kg to 6.6 
mg/kg.  Fifteen detections exceeded the background 95 percent UTL of 3.59 mg/kg.  The 
maximum detection of 6.6 mg/kg at SB10 exceeded the 95 percent UTL by a factor less than 
2.  The standard deviation of the site nickel data was only 1.46 mg/kg, which indicates the 
concentrations across AOC 11 did not vary substantially. The fact that the nickel 
concentrations are only slightly greater than the background study results suggest that the 
nickel is due to local heterogeneity in mineralogy and not to AOC 11 contamination. 

Zinc was detected in all 29 samples with concentrations ranging from 5.5 K mg/kg to 
490 mg/kg.  Eight samples had zinc concentrations above the background 95 percent UTL of 
25.6 mg/kg.  Comparison of the AOC 11 data to the background UTL suggests that some of 
the zinc detections reflect natural heterogeneity. Although none of the documented historical 
activities at AOC 11 would have used zinc, concentrations indicate the potential for zinc 
contamination around SB18 (302 mg/kg) and at SB29 (490 mg/kg) by the empty drums found 
north of building D-404. 

Although arsenic was determined to be statistically the same as the background study results, 
the detections of 32.8 mg/kg at SB14 and 87.9 mg/kg at SB29 exceeded the background 95 
percent UTL of 19.7 mg/kg.  No other arsenic detections at AOC 11 exceeded the UTL.  
Comparison of the two maximum detections to the UTL suggest the presence of arsenic 
contamination in the vicinity of these samples, which were both collected near the empty 
drums found north of Building D-404. 

Chromium was determined to be statistically the same as the background study results.  The 
maximum detection, 270 mg/kg at SB18, was greater than the background 95 percent UTL of 
20.9 mg/kg.  Comparison of the maximum detection to the background level indicates the 
presence of chromium contamination in the vicinity of SB18. 

Copper was determined to be statistically the same as the background study results.  The 
maximum detection, 962 mg/kg at SB29, was substantially greater than the background 95 
percent UTL (14.4 mg/kg).  Comparison of the maximum detection to the background level 
indicates the presence of copper contamination in the vicinity of SB29, which was collected 
beneath the drums found north of Building D-404. 

Lead was determined to be statistically the same as the background study results.  Four 
detections exceeded the background 95 percent UTL (31.9 mg/kg).  These detections were 
33.7 mg/kg at SB08, 114 mg/kg at SB17, 314 mg/kg at SB18, and 319 mg/kg at SB29. Lead 
contamination may be present in the vicinity SB08, SB17, SB18, and SB29. 
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In summary, the data indicate that aluminum, antimony, beryllium, manganese, mercury, 
nickel, vanadium, and thallium are not surface soil contaminants. Although there were no 
documented activities at AOC 11 that would have resulted in a metal release, there is 
indication of potential metal contamination at the site, primarily at SB29 collected north of 
Building D-404 where empty drums were found.  Low levels of barium, cadmium, cobalt, 
iron, selenium, and silver contamination may be present at location SB29.  Zinc contamination 
appears to be present at locations SB18 and SB29.  Although the entire dataset was determined 
to be statistically the same as the background study results, several individual results indicate 
elevated concentrations of arsenic, chromium, copper, and lead.  Elevated detections of lead 
(114 mg/kg) occurred at SB17.  Elevated concentrations of lead (314 mg/kg) and chromium 
(270 mg/kg) were observed at SB18.  SB29 had elevated levels of arsenic (87.9 mg/kg), 
copper (962 mg/kg), and lead (319 mg/kg). Table 5.6 presents the metals that are considered 
potential soil contaminants at AOC 11. Based on discussions between USACE and EPA, it 
was requested that additional sampling be conducted to delineate the elevated metal 
concentrations at SB17, SB18, and SB29. Elevated concentrations were detected in the 
vicinity of SB29, which was collected beneath the drums found north of Building D-404, and 
at SB17 and SB18 which had elevated organic detections (discussed in Section 5.2.3). 
Arsenic, chromium, copper, and lead data sets were statistically the same as the background 
data set, but additional sampling was warranted based on the elevated metal concentrations, 
elevated organic concentrations, and vicinity to the drums. 

5.2.1.1.2 Analytical Results of 2007 Samples 

To investigate further the potential contamination observed in surface soil samples SB17 and 
SB18, additional surface soil samples were collected.  Location SB18 is approximately 60 feet 
northwest of location SB17.  Surface soil samples were collected 20 feet and 50 feet to the 
north, east, south, and west of the original boring locations.  The samples associated with 
SB17 were analyzed for lead only, and the samples associated with SB18 were analyzed for 
lead, chromium, and zinc.  The data are presented in Table 5.1 and on Figure 5.2. 

The westernmost sample for SB17, SB17-W50, had 24.1 mg/kg lead, which is less than the 
background 95 percent UTL of 31.9 mg/kg.  All other samples collected in the vicinity of 
SB17 and SB18 had lead concentrations greater than the background 95 percent UTL value. 
South of SB17, the lead concentration increased to 534 mg/kg in sample SB17-S50.  Sample 
SB12, located approximately 100 feet south of SB17-S50, provides a southern boundary for 
this lead contamination with a concentration of 10.1 mg/kg.  East of SB17 and SB18, lead 
concentrations decreased with increasing distance from the original borings, but remained 
above background levels. The lead concentrations are bounded by the lower concentration of 
4.8 mg/kg in sample SB19, which is approximately 100 feet to the east. The maximum lead 
concentration, 774 mg/kg, was observed in sample SB18-N20, collected 20 feet north of 
SB18. North of SB18-N20, the lead concentration decreased but was still greater than the 
background 95 percent UTL (31.9 mg/kg) at sample location SB18-N50 (91.2 mg/kg) 30 feet 
north of sample SB18-N20. West of SB18, the lead concentration increased between sample 
SB18-W20 and sample SB18-W50.  Samples SB15 and SB16, which had lead concentrations 
consistent with background conditions, provide a western boundary for this contamination. 
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The lead contamination surrounding SB17 and SB18 is partially delineated to background 
levels. 

The chromium data for the vicinity of SB18 indicate that the chromium contamination is more 
localized than the lead contamination.  The highest chromium concentrations were observed in 
sample SB18 (270 mg/kg), and the sample collected 20 feet north of SB18 (390 mg/kg).  To 
the south, the chromium contamination is delineated to background levels with sample SB18-
S50. To the north, west, and east, the data indicate decreasing chromium concentrations with 
increasing distance from samples SB18 and SB18-N20.  The results for the northernmost 
sample, SB18-N50 (31.9 mg/kg) and easternmost sample, SB18-E50 (27 mg/kg), were only 
slightly higher than the background 95 percent UTL of 20.9 mg/kg.  The chromium 
contamination near SB18 is partially delineated to background levels. 

The 2007 samples collected near SB18 had zinc concentrations ranging from 75 mg/kg to 288 
mg/kg.  These concentrations are greater than the background 95 percent UTL of 25.6 mg/kg, 
but less than the original detection of 302 mg/kg in sample SB18.  To the north, east, and 
south, the data indicate that the zinc concentrations decrease with increasing distance from 
SB18.  The zinc concentration in the westernmost sample (SB18-W50) was slightly higher 
(91.4 mg/kg) than that in the sample collected 20 feet west of SB18 (79.4 mg/kg).  Sample 
SB17, located southeast of sample SB18-S50, had a zinc concentration (89 mg/kg) less than 
that detected in sample SB18-S50 (98.4 mg/kg) but greater than the background 95 percent 
UTL.  The zinc contamination near SB18 is not delineated to background levels. 

Near SB29, additional surface soil samples were collected in 2007 to investigate further the 
arsenic, copper, lead, and zinc concentrations from the 2006 sampling event. Samples were 
collected 20 feet and 50 feet north and west, 20 feet and 40 feet east, and 15 feet south of 
SB29.  The latter sample was collected adjacent to a building. 

The arsenic results for the 2007 samples associated with SB29 were less than the background 
95 percent UTL, indicating that the arsenic contamination is confined to the immediate vicinity 
of sample SB29. 

The copper results for the 2007 samples associated with SB29 were less than the concentration 
in sample SB29.  To the north and east, the data indicate decreasing copper concentration with 
increasing distance from SB29.  The copper results for samples SB29-N50 (18.1 mg/kg) and 
SB29-E40 (20 mg/kg) were slightly higher than the background 95 percent UTL of 14.4 
mg/kg. In addition, the copper concentration in sample SB14, located between samples SB29-
E40 and SB29-N20, had a copper concentration consistent with background levels.  To the 
south, the copper contamination is bounded by the building.  To the west, samples SB29-W20 
and SB29-W50 had copper concentrations substantially greater than the background 95 percent 
UTL.  Farther west, samples SB12 and SB13 had copper concentrations consistent with 
background levels. 

The 2007 lead detections for the vicinity of SB29, which ranged from 82.1 mg/kg to 216 
mg/kg, were less than the concentration of 319 mg/kg in sample SB29, but greater than the 
background 95 percent UTL of 31.9 mg/kg.  The lead results for samples SB12 and SB13 
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were consistent with background levels and provide a western boundary for the lead 
contamination. The lead concentrations decreased with increasing distance from SB29. 
Sample SB14, located near sample SB29-E20, also had a lead concentration consistent with 
background levels.  Samples SB29-E20 and SB29-E40 appear to have been collected along a 
road: their data may reflect the impacts associated with historical use of the road (for example, 
lead from the exhaust of leaded gasoline). To the south, the lead is not delineated to the 
background value, but the concentration decreased with distance from SB29. 

The highest zinc concentration, 3,680 mg/kg, was detected in sample SB29-S15, which 
indicates that the zinc contamination emanates from near building D-404.  To the west and 
east, the zinc concentration decreased with increasing distance from SB29-S15.  To the north, 
the zinc concentration decreased between SB29-S15 (3,680 mg/kg) and SB29-N20 (190 
mg/kg), and increased at SB29-N50 (253 mg/kg).  All zinc results for the 2007 samples 
associated with SB29 were greater than the background 95 percent UTL of 25.6 mg/kg.  To 
the west, the zinc contamination is delineated to background levels by samples SB12 and 
SB13.  The zinc contamination is not delineated to background levels to the north, east, and 
south. 

In summary, the 2007 samples confirm the presence of discrete areas of arsenic, chromium, 
copper, lead, and zinc contamination.  The extent of arsenic contamination has been delineated 
to background levels around SB29.  The lead contamination has not been delineated to 
background levels around SB17, SB18, and SB29.  The zinc contamination has not been 
delineated to background levels around SB18 and SB29 nor has the chromium at SB18 or the 
copper at SB29. 

5.2.1.2 Subsurface Soil Comparison 

The statistical comparison for the subsurface soil data is summarized in Table 5.5.  Due to 
limited detection frequencies of antimony, cadmium, and selenium in the background dataset 
and/or the AOC 11 dataset, statistical comparisons were not performed for these metals in 
subsurface soil. 

Antimony was detected in 2 of the 27 subsurface samples at concentrations of 0.36 J mg/kg 
and 0.37 J mg/kg.  Both detections were below the quantitation limit.  Antimony was not 
detected in the subsurface soil samples collected during the background study.  The AOC 11 
detections were below the range of quantitation limits [0.54 to 1.00 mg/kg for antimony] 
reported for the Background Study.  It is likely that the antimony detections reflect natural 
levels not quantified during the Background Study because of the study’s poor analytical 
sensitivity relative to the sensitivity achieved during the RI.  

Cadmium detected in subsurface soils at AOC 11 could not be statistically compared to the 
background results because this metal was not detected in any of the background samples. 
Cadmium was detected in 13 of the 27 subsurface soil samples with a maximum concentration 
of 0.12 J mg/kg. The AOC 11 detections were at or below the range of quantitation limits 
(0.03 to 0.12 mg/kg) attained during the Background Study.  It is likely that the cadmium 
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detections reflect natural conditions not quantified during the Background Study because of the 
study’s poor analytical sensitivity relative to the sensitivity achieved during the RI. 

Selenium detected in subsurface soils at AOC 11 could not be statistically compared to the 
background results because this metal was not detected in any of the background samples. 
Selenium was detected in 15 of the 27 subsurface soil samples with a maximum concentration 
of 0.72 mg/kg.  These results are within the range of quantitation limits (0.16 to 0.75 mg/kg) 
presented in Table 6.3 of the Background Study (Weston, 2004). It is likely that the selenium 
detections reflect natural conditions not quantified during the Background Study because of the 
study’s poor analytical sensitivity relative to the sensitivity achieved during the RI. 

Statistical comparisons were performed on the aluminum, arsenic, barium, chromium, cobalt, 
copper, iron, lead, manganese, mercury, nickel, vanadium, and zinc data.  The mean 
concentrations of arsenic, chromium, cobalt, iron, lead, nickel, vanadium, and zinc in the 
AOC 11 subsurface soil samples statistically were greater than the background means, while 
aluminum, barium, copper, manganese, and mercury were statistically equal to or less than the 
background means. 

Although arsenic was present in the surface soil at background levels, the mean subsurface soil 
arsenic concentration was statistically greater than the background mean concentration. 
Arsenic was detected in 27 of 27 samples.  The maximum detection, 10.7 mg/kg in SB26, 
exceeded the background 95 percent UTL of 4.29 mg/kg by a factor of 2.5.  The AOC 11 
mean subsurface soil arsenic concentration of 3.7 mg/kg is below the background 95 percent 
UTL.. Disturbed subsurface soil was not noted by the sampling geologists and there is no 
evidence of fill activities at AOC 11 in the aerial photographs.  These observations suggest 
that the AOC 11 arsenic concentrations reflect variations in soil mineralogy across FNOD, not 
contamination. 

Similar to arsenic, the elevated chromium detections in the subsurface soil may be due to 
heterogeneous mineralogy and not contamination. Although chromium was present in the 
surface soil at background levels, the mean subsurface chromium concentration was 
statistically greater than the background mean concentration. Chromium was detected in 27 of 
27 samples.  Only one subsurface soil sample had a chromium concentration (17.6 mg/kg in 
SB22), slightly greater than the background 95 percent UTL (17.2 mg/kg).  The chromium in 
the subsurface soil appears to be due to natural conditions, not an AOC 11 release. 

Cobalt was detected in 27 of 27 samples.  Only the subsurface soil sample from SB22 had a 
cobalt concentration (2.1 J mg/kg) greater than the background 95 percent UTL (1.91 mg/kg).  
Comparison of the AOC 11 data to the background UTL suggests that the maximum cobalt 
detection reflects natural heterogeneity. 

Iron was detected in 27 of 27 samples with concentrations ranging from 3,350 mg/kg to 
10,900 mg/kg.  Only the maximum detection, 10,900 mg/kg at SB22, exceeded the 
background 95 percent UTL (10,855 mg/kg).  Based on this comparison, the iron in the 
subsurface soil appears to reflect natural conditions. 
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The mean subsurface soil lead concentration was statistically greater than the background 
mean concentration.  Lead was detected in 27 of 27 samples with concentrations ranging from 
3.6 mg/kg to 15 mg/kg.  Only 3 of the 27 detections exceeded the background 95 percent UTL 
of 9.7 mg/kg.  These observations suggest that the lead data likely reflect natural heterogeneity 
as opposed to AOC 11 contamination.  As described in the prior section, the data indicate an 
elevated surface lead contamination at SB17.  The elevated subsurface soil lead concentration 
(15 mg/kg) at this location may reflect leaching. 

Nickel was detected in 27 of 27 subsurface samples with concentrations ranging from 
0.58 J mg/kg to 5.2 mg/kg.  None of the detections exceeded the background 95 percent UTL 
(5.79 mg/kg).  These observations suggest that the nickel data reflect natural conditions. 

Although vanadium was present in the surface soil at background levels, the mean subsurface 
soil vanadium concentration was statistically greater than the background mean concentration. 
Vanadium was detected in 27 of 27 samples with concentrations ranging from 7.6 J mg/kg to 
28.4 mg/kg.  Only the maximum detection at SB22 exceeded the background 95 percent UTL 
(26.8 mg/kg). As described previously, disturbed subsurface soil was not noted by the 
sampling geologists and the aerial photographs showed no evidence of filling activities.  These 
observations suggest that the AOC 11 vanadium concentrations reflect variations in soil 
mineralogy across FNOD, not contamination. 

Zinc was detected in all 27 samples with concentrations ranging from 3.1 J mg/kg to 
19.8 mg/kg.  Only two samples (SB25 at 19.8 J mg/kg and SB17 at 15.7 mg/kg) had 
detections higher than the background 95 percent UTL (13.3 mg/kg). Based on the limited 
extent to which the background 95 percent UTL was exceeded, zinc was not identified as a 
subsurface soil contaminant. 

In summary, the subsurface soil data indicate that little of the metals contamination observed 
in the surface soil samples is leaching to the subsurface soil.  Low levels of lead contamination 
may be present in the subsurface soil at SB17.  Table 5.6 presents the metals that are 
considered potential soil contaminants at AOC 11. 

5.2.2 Explosives by SW8330 

Only one of the 2006 soil samples (SB29) collected at AOC 11 (Figure 5.3) had detections of 
explosives.  2-Nitrotoluene and 4-Nitrotoluene were detected at 0.14 J mg/kg and 0.17 J 
mg/kg, respectively. Both detections were less than their regional screening level (RSL) 
values of 2.9 mg/kg and 30 mg/kg, respectively. 

5.2.3 TCL SVOCs by SW8270C 

Several SVOCs were detected in the 2006 surface and subsurface soil samples collected at 
AOC 11.  The analytical results for the 2006 samples are presented in Table 5.3 and shown on 
Figure 5.3.  As part of the background study conducted by Weston, surface and subsurface 
soil samples were analyzed for SVOCs. Due to limited detection frequencies in the 
background dataset, a statistical comparison of AOC 11 SVOC results to the background 
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values was not performed.  For informational purposes, the SVOC data are compared to the 
EPA Region 3 residential soil RSLs on Figures 5.3 through 5.6.  Additional surface soil 
samples were collected in December 2007 to investigate elevated SVOC concentrations 
identified at borings SB22, SB25, SB26, SB27, SB15, SB17, SB18, SB05, SB12, and SB29. 
Sample locations and their associated data are shown on Figures 5.4, 5.5, and 5.6. Although 
there were no documented activities that would have resulted in the use of SVOCs other than 
pentachlorophenol at AOC 11, there were several areas found to have SVOCs with 
concentrations exceeding residential soil RSLs, as discussed below. 

In the 2006 samples, the concentrations of seven SVOCs (benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h,)anthracene, indeno(1,2,3-
c,d)pyrene), and pentachlorophenol), in surface soil samples were greater than the residential 
soil RSLs.  In the subsurface soil samples, concentrations of two SVOCs (benzo(a)pyrene, and 
pentachlorophenol) exceeded residential soil RSLs.  

Samples SB23, SB25, SB26, and SB27, collected in the area where open storage was seen in 
the 1954 and 1958 aerial photographs (Figures 1.4 and 1.5), had several surface PAH 
detections that exceeded residential soil RSL values.  These exceedances are: 

• Benzo(a)pyrene (0.041 J mg/kg vs. RSL of 0.015 mg/kg) in SB23; 

• Benzo(a)pyrene (0.11 J mg/kg vs. RSL of 0.015 mg/kg), and dibenz(a,h)anthracene 
(0.022 J mg/kg vs. RSL of 0.015 mg/kg) in SB25; 

• Benzo(a)pyrene (0.065 J mg/kg vs. RSL of 0.015 mg/kg), and dibenz(a,h)anthracene 
(0.019 J mg/kg vs. RSL of 0.015 mg/kg) in SB26; and 

• Benzo(a)anthracene (0.3 J mg/kg vs. RSL of 0.15 mg/kg), benzo(a)pyrene (0.3 J 
mg/kg vs. RSL of 0.015 mg/kg), benzo(b)fluoranthene (0.4 J mg/kg vs. RSL of 0.15 
mg/kg), dibenz(a,h)anthracene (0.049 J mg/kg vs. RSL of 0.015 mg/kg), and 
indeno(1,2,3-c,d)pyrene (0.23 J mg/kg vs. RSL of 0.15 mg/kg) in SB27.  

These detections are delineated vertically to non-detect or decreasing concentrations in their 
corresponding co-located subsurface soil sample. 

Additional surface soil samples were collected in 2007 near boring locations SB25, SB26, and 
SB27 to determine the lateral extent of these PAH detections.  The benzo(a)pyrene results for 
the samples surrounding SB25 ranged from not detected (SM25-W50) to 0.05 J mg/kg (SB25-
S20) (Figure 5.4).  The detected concentrations are less than the original benzo(a)pyrene 
detection of 0.11 mg/kg in sample SB25, and showed decreasing concentrations in all 
directions other than to the east.  To the east the benzo(a)pyrene increased slightly from 0.041 
J at SB25-E20 to 0.048 J at SB25-E50. Other PAHs were detected in the samples collected 
near SB25 but their concentrations were less than the residential soil RSLs.  Similarly, in 
sample SB26 and surrounding samples, benzo(a)pyrene was the only PAH with concentrations 
greater than the residential soil RSL (0.015 mg/kg) in the delineation samples. The detections 
ranged from 0.049 J mg/kg (SB26-W20) to 0.1 mg/kg (SB26-N20).  The highest detection of 
benzo(a)pyrene (0.1 mg/kg in SB26-N20) was higher than the original detection of 0.065 J 
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mg/kg in SB26. The detections showed decreasing concentrations in all directions other than 
to the east, where the concentration was 0.082 mg/kg in sample SB27-N50 (which is about 50 
feet to the east of SB26). 

In sample SB27, the concentrations of benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-c,d)pyrene were greater than 
their respective residential soil RSLs.  In the delineation samples collected near SB27, the 
benzo(a)anthracene and indeno(1,2,3-c,d)pyrene concentrations were less than their residential 
soil RSLs.  The delineation samples collected near SB27 were either nondetect or less than 
their residential soil RSLs for benzo(b)fluoranthene (0.15 mg/kg) and dibenzo(a,h)anthracene 
(0.015 mg/kg). The only exception to this statement was sample SB27-E50, which had 
benzo(b)fluoranthene and dibenzo(a,h)anthracene results of 0.28 mg/kg and 0.051 J mg/kg, 
respectively. Benzo(a)pyrene detections ranged from 0.025 J mg/kg to 0.14 mg/kg, which 
were all less than the original detection of 0.3 J mg/kg at SB27 but greater than the residential 
soil RSL.  The 2007 data show lower PAH concentrations than in the original boring SB27 in 
all directions. 

Soil boring SB22 was located near the vertical tank associated with the lumber treatment plant 
seen in the 1954 aerial photograph (Figure 1.4). In the SB22 surface soil sample, 
benzo(a)pyrene (0.19 J mg/kg) and benzo(b)fluoranthene (0.25 J mg/kg) were detected at 
concentrations above the residential soil RSLs of 0.015 mg/kg and 0.15 mg/kg, respectively. 
Benzo(a)pyrene and benzo(b)fluoranthene were not detected in the co-located subsurface soil 
sample.  Pentachlorophenol was detected above the residential soil RSL of 0.89 mg/kg in the 
SB22 surface soil sample at a concentration of 5.3 mg/kg and subsurface soil sample at a 
concentration of 5.7 mg/kg.  Additional samples were collected near boring location SB22 to 
delineate the elevated PAH and pentachlorophenol detections (Figure 5.4).  Benzo(a)pyrene 
was detected above its residential soil RSL of 0.015 mg/kg in all of the additional samples at 
concentrations ranging from 0.029 J mg/kg to 0.22 mg/kg.  The detection of 0.22 mg/kg at 
SB22-W50 was the only detection higher than the original detection of 0.19 mg/kg at SB22. 
Benzo(b)fluoranthene was detected above the residential soil RSL of 0.15 mg/kg in three of 
the eight additional samples, SB22-S20 and SB22-W50 at a concentration of 0.24 mg/kg, and 
SB22-S50 at a concentration of 0.21 mg/kg.  All three results are less than the original 
detection of 0.25 J mg/kg in SB22.  Dibenz(a,h)anthracene was detected above the residential 
soil RSL of 0.015 mg/kg value in three (SB22-S20, SB22-S50, and SB22-W50) of the eight 
additional samples:  the concentrations ranged from 0.03 J mg/kg to 0.052 J mg/kg. 
Dibenz(a,h)anthracene was not detected in the original boring at SB22.  Pentachlorophenol 
was detected in six of the eight additional samples. In two of the samples, SB22-S20 and 
SB22-W20, the pentachlorophenol concentration exceeded the residential soil RSL of 0.89 
mg/kg.  The detection of 2.9 mg/kg at SB22-W20 was less than the original detection in SB22 
of 5.3 mg/kg.  The pentachlorophenol concentration did increase to a concentration of 8.1 
mg/kg in sample SB22-S20.  Pentachlorophenol is delineated to concentrations that are below 
the residential soil RSL in all directions at 50-feet from SB22. The subsurface detection of 5.7 
mg/kg is not delineated vertically, but as discussed later in this document, pentachlorophenol 
was not detected in groundwater sampled from MW04, which is approximately 70 feet 
downgradient of SB22. 
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1958 Former Ground Scar 

Within the area of the former 1958 ground scar, three of the five surface soil samples had 
PAH detections greater than the residential soil RSLs.  These detections are: 

• Benzo(a)pyrene (0.13 J mg/kg vs. RSL of 0.015 mg/kg) at SB15; 

• Benzo(a)pyrene (0.14 J mg/kg vs. RSL of 0.015 mg/kg), benzo(b)fluoranthene 
(0.2 J mg/kg vs. RSL of 0.15 mg/kg), and dibenz(a,h)anthracene (0.028 J mg/kg vs. 
RSL of 0.015 mg/kg) at SB17; and 

• Benzo(a)anthracene (0.22 J mg/kg vs. RSL of 0.15 mg/kg), benzo(a)pyrene 
(0.19 J mg/kg vs. RSL of 0.015 mg/kg), benzo(b)fluoranthene (0.22 J mg/kg vs. RSL 
of 0.15 mg/kg), and dibenz(a,h)anthracene (0.042 J mg/kg vs. RSL of 0.015 mg/kg) 
at SB18.  

Only benzo(a)pyrene and benzo(b)fluoranthene were detected in the subsurface sample 
collected at SB17. Benzo(a)pyrene was detected at a concentration of 0.047 J mg/kg, which is 
approximately three times the residential soil RSL of 0.015 mg/kg, but is less than the surface 
soil detection of 0.14 J mg/kg. The subsurface detection of benzo(b)fluoranthene 
(0.051 J mg/kg) in SB17 was less than the RSL of 0.15 mg/kg.  To investigate further the 
elevated PAH constituents identified in the surface soil at SB15, SB17, and SB18, additional 
surface soil samples were collected to the north, east, south, and west at distance of 20 feet 
and 50 feet from the original boring location.  The results of these additional samples are 
described below and presented on Figure 5.5. 

In the eight samples collected from the vicinity of SB15, benzo(a)pyrene was detected above 
the RSL of 0.015 mg/kg in all samples with detections ranging from 0.023 J mg/kg to 
0.15 mg/kg.  All but the detection of 0.15 mg/kg at SB15-S50 were less than the original 
detection of 0.13 J mg/kg at SB15.  Dibenz(a,h)anthracene was detected in four of the eight 
additional samples at concentrations ranging from 0.022 J mg/kg to 0.038 J mg/kg.  These 
concentrations are higher than the residential soil RSL of 0.015 mg/kg.  The highest 
dibenz(a,h)anthracene detection was in sample SB15-S50, which also had the highest 
benzo(a)pyrene concentration. Detections of benzo(a)anthracene (0.18 mg/kg) and 
benzo(b)fluoranthene (0.24 mg/kg) at SB15-S50 were also greater than their RSL of 
0.15 mg/kg. 

Sample locations SB17 and SB18 are close enough that some of their 2007 sample locations 
overlap.  The 2007 data for samples associated with SB17 and SB18 indicate four locations of 
relatively high PAH concentrations: sample SB17-S20, SB18-E20, SB18-N20, and SB18-N50. 
In sample SB17-S20, five PAHs had concentrations greater than their respective residential 
soil RSLs: 

• Benzo(a)anthracene (2.2 mg/kg vs. RSL of 0.15 mg/kg); 
• Benzo(a)pyrene (2 mg/kg vs. RSL of 0.015 mg/kg); 
• Benzo(b)fluoranthene (3 mg/kg vs. RSL of 0.15 mg/kg); 
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• Dibenz(a,h)anthracene (0.55 mg/kg vs. RSL of 0.015 mg/kg); and 
• Indeno(1,2,3-c,d)pyrene (2 mg/kg vs. RSL of 0.15 mg/kg).  

In samples collected south, north, northeast, and northwest of SB17-S20, the PAH 
concentrations are lower than those observed in sample SB17-S20, although the constituents 
are not delineated to concentrations less than the residential soil RSLs.  

The highest PAH detections for the 2006 and 2007 samples associated with SB17 and SB18 
were in SB18-N20 with constituents at the following values: 

• Benzo(a)anthracene (12 mg/kg vs. RSL of 0.15 mg/kg); 
• Benzo(a)pyrene (11 mg/kg vs. RSL of 0.015 mg/kg); 
• Benzo(b)fluoranthene (12 mg/kg vs. RSL of 0.15 mg/kg); 
• Benzo(k)fluoranthene (4.3 mg/kg vs. RSL of 1.5 mg/kg); 
• Dibenz(a,h)anthracene (2.4 mg/kg vs. RSL of 0.015 mg/kg); and 
• Indeno(1,2,3-c,d)pyrene (8.8 mg/kg vs. RSL of 0.15 mg/kg). 

Data for the samples collected north, south, southwest, and southeast indicate that PAH 
concentrations decrease away from SB18-N20, but the constituents are not delineated to 
concentrations less than the residential soil RSLs. 

1948 Former Ground Scars 

Within the 1948 ground scar located in the southwest corner of AOC 11, only one surface soil 
sample, SB01, had PAH concentrations greater than the residential soil RSL.  The 
benzo(a)pyrene concentrations, 0.038 J mg/kg in the parent sample and 0.026 J mg/kg in the 
duplicate sample, were approximately twice the residential soil RSL of 0.015 mg/kg.  
Benzo(a)pyrene was not detected in the co-located subsurface soil sample.  Laterally, the 
benzo(a)pyrene is delineated to the east to non-detect in SB04, and to the north to decreasing 
concentrations below the residential soil RSL in SB02 (Figure 5.3).  No samples for PAH 
analysis were collected west or south of SB01. 

Soil boring SB12 was located west of one of the 1948 former ground scars (Figure 1.4).  In 
the SB12 surface soil, the benzo(a)pyrene concentration, 0.076 J mg/kg, was approximately 
five times the residential soil RSL of 0.015 mg/kg.  Benzo(a)pyrene was not detected in the 
co-located subsurface soil sample.  Additional surface soil samples were collected in the 
vicinity of SB12 to assess further the benzo(a)pyrene concentrations.  The data are presented 
on Figure 5.6.  To the north, the benzo(a)pyrene concentrations are less than the original 
detection in SB12, but still greater than the residential soil RSL.  PAH concentrations in 
samples collected west, south, and east of SB12 are greater than those observed in sample 
SB12.  One or more detections of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, and indeno(1,2,3-c,d)pyrene were greater than their respective 
residential soil RSL.  
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Near SB12, the highest PAH concentrations were detected in SB12-W50 with the following 
constituents exceeding their respective residential soil RSL: 

• Benzo(a)anthracene (1 mg/kg vs. RSL of 0.15 mg/kg); 
• Benzo(a)pyrene (1 mg/kg vs. RSL of 0.015 mg/kg); 
• Benzo(b)fluoranthene (1.5 mg/kg vs. RSL of 0.15 mg/kg); 
• Dibenz(a,h)anthracene (0.31 mg/kg vs. RSL of 0.015 mg/kg); and 
• Indeno(1,2,3-c,d)pyrene (0.89 mg/kg vs. RSL of 0.15 mg/kg).  

Historical Open Storage Area 

SB05, located in the southwest portion of AOC 11 where historical open storage was observed 
in the 1954 and 1958 aerial photographs (Figures 1.4 and 1.5), had elevated detections of 
PAHs.  The following PAHs were detected at concentrations greater than the residential soil 
RSLs: 

• Benzo(a)anthracene at 0.16 J mg/kg in the parent sample and 0.28 J mg/kg in the 
field duplicate sample exceeded the RSL of 0.15 mg/kg, 

• Benzo(a)pyrene at 0.16 J mg/kg in the parent sample and 0.26 J mg/kg in the field 
duplicate sample exceeded the RSL of 0.015 mg/kg, 

• Benzo(b)fluoranthene at 0.21 J mg/kg in the parent sample and 0.37 J mg/kg in the 
field duplicate sample exceeded the RSL of 0.15 mg/kg, 

• Dibenz(a,h)anthracene (0.066 J mg/kg) in the field duplicate sample exceeded the 
RSL of 0.015 mg/kg, and 

• Indeno(1,2,3-c,d)pyrene (0.23 J mg/kg) in the field duplicate sample exceeded the 
RSL of 0.15 mg/kg. 

The above PAHs were not detected in the co-located subsurface soil sample.  Eight additional 
surface soil samples were collected in 2007 to investigate further the PAH constituents 
detected in the surface soil at SB05.  These data are presented on Figure 5.6.  In these eight 
samples, benzo(a)pyrene was the only PAH detected at a concentration greater than the 
residential soil RSL.  In the 2007 samples, the maximum benzo(a)pyrene concentration was 
0.053 J mg/kg, which is less than the original concentration at SB05 of 0.26 J mg/kg. The 
PAH constituents at SB05 are delineated to concentrations less than the residential soil RSLs in 
all directions except to the north. The PAH detections are delineated to the east by SB06 
which did not have any PAH detections. 

Abandoned Drums 

The highest PAH concentrations in the surface soil samples collected during the 2006 
investigation were seen in the composite samples SB28 and SB29 collected from the area 
immediately surrounding the abandoned drums discussed in Section 2.2.1.  
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At SB28, the following PAHs were detected at concentrations greater than their respective 
residential soil RSLs: 

• Benzo(a)anthracene (13 mg/kg) exceeded the RSL of 0.15 mg/kg;  
• Benzo(a)pyrene (11 mg/kg) exceeded the RSL of 0.015 mg/kg; 
• Benzo(b)fluoranthene (10 mg/kg) exceeded the RSL of 0.15 mg/kg; 
• Benzo(k)fluoranthene (3.6 J mg/kg) exceeded the RSL of 1.5 mg/kg; 
• Dibenz(a,h)anthracene (1.8 J mg/kg) exceeded the RSL of 0.015 mg/kg; and 
• Indeno(1,2,3-c,d)pyrene (6 mg/kg) exceeded the RSL of 0.15 mg/kg.  

A subsurface soil sample was not collected at SB28. In 2007, additional surface soil samples 
were collected 20 feet and 50 feet east, south, and west, and 20 feet north of the original 
boring location (Figure 5.4).  The data indicate that the PAH concentrations decrease to the 
east and north of SB28.  In the northernmost and easternmost samples, only benzo(a)pyrene 
was detected at a concentration greater than its residential soil RSL, but the detections were far 
less than the original detection at SB28.  One or more detections of benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and indeno(1,2,3-c,d)pyrene 
were greater than their respective residential soil RSLs in the samples collected south and west 
of SB28, but all detections were less than the original detection in SB28. 

During the 2006 investigation, the highest PAH concentrations were detected in sample SB29: 

• Benzo(a)anthracene (15 mg/kg) exceeded the RSL of 0.15 mg/kg;  
• Benzo(a)pyrene (17 mg/kg) exceeded the RSL of 0.015 mg/kg; 
• Benzo(b)fluoranthene (21 mg/kg) exceeded the RSL of 0.15 mg/kg; 
• Benzo(k)fluoranthene (9 mg/kg) exceeded the RSL of 1.5 mg/kg; 
• Dibenz(a,h)anthracene (3.6 J mg/kg) exceeded the RSL of 0.015 mg/kg; and 
• Indeno(1,2,3-c,d)pyrene (12 mg/kg) exceeded the RSL of 0.15 mg/kg.  

A subsurface sample was not collected at SB29.  As described previously, seven additional 
surface soil samples were collected from the vicinity of sample location SB29 in 2007.  The 
highest PAH concentrations were detected in sample SB29-S15 collected adjacent to Building 
D-404. In this sample, seven PAHs exceeded their respective residential soil RSLs: 

• Benzo(a)anthracene (85 J mg/kg vs. RSL of 0.15 mg/kg) 
• Benzo(a)pyrene (69 J mg/kg vs. RSL of 0.015 mg/kg) 
• Benzo(b)fluoranthene (79 J mg/kg vs. RSL of 0.15 mg/kg) 
• Benzo(k)fluoranthene (19 J mg/kg vs. RSL of 1.5 mg/kg) 
• Chrysene (87 J mg/kg vs. RSL of 15 mg/kg) 
• Dibenz(a,h)anthracene (15 J mg/kg vs. RSL of 0.015 mg/kg) 
• Indeno(1,2,3-c,d)pyrene (47 J mg/kg vs. RSL of 0.15 mg/kg) 

Although the PAH concentrations in sample SB29-N20 were less than those in sample SB29, 
the results for sample SB29-N50 were substantially higher: benzo(a)anthracene (66 mg/kg), 
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benzo(a)pyrene (53 mg/kg), benzo(b)fluoranthene (76 mg/kg), benzo(k)fluoranthene (33 
mg/kg), chrysene (72 mg/kg), dibenz(a,h)anthracene (14 mg/kg), and indeno(1,2,3-c,d)pyrene 
(37 J mg/kg).  These concentrations exceed the residential soil RSLs. West of sample SB29, 
the data indicate that PAH concentrations decrease.  PAHs detected above RSLs in SB29 were 
not detected in sample SB13, located 85 feet west.  PAH concentrations in samples SB29-E20 
and SB29-E40 were less than those detected in SB29, but the results for benzo(a)anthracene, 
benzo(a)pyrene, benzo(a)fluoranthene, and indeno(1,2,3-c,d)pyrene were still greater than the 
residential soil RSLs.  In sample SB14, located northeast of sample SB29, all PAH detections 
were less than their respective residential soil RSLs. 

5.2.4 TCL VOCs by SW8260B 

Surface VOC samples were collected only by the drums at SB28 and SB29. All subsurface 
soil samples were analyzed for VOCs. Samples were collected using EnCore™ samplers to 
minimize loss of VOCs in accordance with the Final WP (HGL, 2005a).  Only one VOC was 
detected in the surface soil samples and seven were detected at low concentrations in the 
subsurface soil throughout AOC 11.  Detected analytes are presented on Figure 5.3.  As part 
of the background study, surface and subsurface soil samples were analyzed for VOCs. 
Because of the limited detection frequencies in the VOC background dataset, background 
values are not available for FNOD.  For informational purposes, the VOC data are compared 
to the EPA residential soil RSLs in Figure 5.3.  

Toluene was the only VOC detected in the surface soil sampled at AOC 11.  The detection of 
0.0011 J mg/kg at SB29 was less than the residential soil RSL of 500 mg/kg.  This sample was 
collected near the drums by building D-404.  Low concentrations of acetone, benzene, 
isopropylbenzene, methylene chloride, styrene, toluene, and total xylenes were found in the 
subsurface soil samples.  None of the detections exceeded their corresponding residential soil 
RSLs.  

5.2.5 TCL Pesticides by SW8081A 

During the February 2006 sampling event, 16 pesticides were detected in the AOC 11 surface 
soil samples: aldrin, alpha-chlordane, alpha-endosulfan, beta-endosulfan, dieldrin, endosulfan 
sulfate, endrin, endrin aldehyde, endrin ketone, gamma-chlordane, heptachlor, heptachlor 
epoxide, methoxychlor, dichlorodiphenyldichloroethane (p,p’-DDD), dichlorodiphenyl-
dichloroethylene (p,p’-DDE), and dichlorodiphenyltrichloroethane (p,p’-DDT). The 
detections are presented in Table 5.3 and on Figure 5.3.  Of these sixteen compounds, only 
eleven were detected in subsurface samples: aldrin, alpha-chlordane, alpha-endosulfan, beta-
endosulfan, dieldrin, endrin aldehyde, endrin ketone, gamma-chlordane, p,p’-DDD, p,p’-
DDE, and p,p’-DDT.  For the surface soil samples, only dieldrin exceeded the residential soil 
RSL of 0.03 mg/kg.  None of the subsurface detections exceeded their respective residential 
soil RSLs. 

As shown on Figure 5.3, the highest dieldrin detections were observed in samples SB01, 
SB05, SB08, SB18, SB28, and SB29.  The data for the subsurface soil samples co-located with 
surface soil samples SB01, SB05, SB08, and SB18 indicate that the dieldrin contamination has 
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not leached substantially to the underlying soil.  At locations SB05, SB08, and SB18, dieldrin 
was not detected in the co-located subsurface soil sample.  At location SB01, the co-located 
subsurface soil sample had a dieldrin detection of 0.0023 mg/kg, which is less than the 
residential soil RSL of 0.03 mg/kg and the detection of 0.5 mg/kg in the surface sample.  

To delineate the horizontal extent of dieldrin at locations SB01, SB05, SB08, SB18, SB28, and 
SB29, additional surface samples were collected in December 2007.  The locations of these 
samples and the associated data are shown on Figures 5.4, 5.5, and 5.6.  

Dieldrin was detected in all seven additional samples collected near SB28 in 2007, with 
concentrations ranging from 0.0012 J mg/kg to 1.3 mg/kg (Figure 5.4).  Of the seven 
detections, four were greater than the residential soil RSL (0.03 mg/kg).  To the north, east, 
and south of SB28, dieldrin is delineated to concentrations less than the residential soil RSL by 
SB28-N20, SB28-E50, and SB28-S50.  The dieldrin concentrations in the two samples 
collected west of SB28 increased in concentration from 0.18 mg/kg in SB28 to 0.96 J in SB28-
W50.  Endrin was detected in three of the seven additional samples. Concentrations ranged 
from 0.0009 J mg/kg to 0.013 mg/kg.  All detections were less than the original detection of 
0.083 mg/kg at SB28 and the residential soil RSL of 1.8 mg/kg.  

The 2007 samples collected in the vicinity of SB18 contained dieldrin at concentrations 
ranging from 0.047 mg/kg to 0.56 mg/kg (Figure 5.5).  All of the detections exceeded the 
residential soil RSL of 0.03 mg/kg, but the detections from the furthest samples from SB18 in 
all directions were less than the original detection of 0.44 mg/kg at SB18. p,p’-DDT was 
detected in four of the eight samples at concentrations ranging from 0.0023 J mg/kg to 
0.031 mg/kg.  All detections were less than the original detection of 0.066 J mg/kg at SB18 
and less than the residential soil RSL of 1.7 mg/kg.  

Dieldrin was detected in all eight 2007 samples collected near SB01, with concentrations 
ranging from 0.0034 mg/kg to 0.15 mg/kg (Figure 5.6).  Of the eight detections, only 
SB01-E20 (0.068 mg/kg) and SB01-N50 (0.15 mg/kg) exceeded the residential soil RSL of 
0.03 mg/kg.  Dieldrin is delineated to concentrations less than the residential soil RSL in all 
directions, except to the north at SB01-N50 which had a detection of 0.15 mg/kg. This 
detection is less than the original detection of 0.61 mg/kg at SB01. 

Dieldrin was detected in all eight 2007 soil samples collected from the vicinity of SB05, with 
concentrations ranging from 0.0023 mg/kg to 0.68 mg/kg (Figure 5.6).  Of the eight 
detections, four exceeded the residential soil RSL of 0.03 mg/kg.  Dieldrin is delineated to 
concentrations less than the residential soil RSL in all directions, except to the east at 
SB05-E50 which had a detection of 0.032 mg/kg.  This detection is less than the original 
detection of 0.26 mg/kg at SB05. Additionally, during the 2006 investigation, dieldrin was 
detected below the residential soil RSL at SB06, which is located 50-feet to the east of 
SB05-E50. 

In the eight 2007 samples collected near SB08, the dieldrin concentration ranged from 
0.0036 mg/kg to 0.21 mg/kg (Figure 5.6).  Three detections were greater than the residential 
soil RSL of 0.03 mg/kg.  To the west, north, and east, the dieldrin is delineated to 
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concentrations less than the residential soil RSL.  The dieldrin concentration in the 
southernmost sample was 0.21 mg/kg, which was less than the original detection of 1.4 mg/kg 
at SB08. These samples were also analyzed for p,p’-DDT, which was detected in all eight 
samples at concentrations ranging from 0.00058 J mg/kg to 0.0035 J mg/kg. All detections 
were less than the original detection of 0.073 J mg/kg at SB08 and less than the residential soil 
RSL of 1.7 mg/kg.  

In the seven 2007 samples collected in the vicinity of SB29, dieldrin was detected at 
concentrations ranging from 0.02 mg/kg to 1.7 mg/kg (Figure 5.6).  Of the seven detections, 
six exceeded the residential soil RSL of 0.03 mg/kg.  The dieldrin detection of 1.7 mg/kg at 
SB29-N50 was the highest concentration reported in AOC 11 soils. Dieldrin concentrations 
increased to the north and south of SB29, but decreased to the east and west of the original 
detection (although still exceeding the RSL). p,p’-DDT was detected in four of the seven 
2007 samples, with concentrations ranging from 0.0023 J mg/kg to 0.28 mg/kg.  All 
detections were less than the residential soil RSL of 1.7 mg/kg.  Two of the locations (SB29-
E40 and SB29-N20) had p,p’-DDT concentrations of 0.13 mg/kg and 0.28 mg/kg, which were 
higher than the original detection of 0.05 J mg/kg at SB29.  The 2007 samples were also 
analyzed for endrin: this compound was not detected in any of the samples. 

As described in the 2011 Draft PA, the historical records for FNOD do not specify use of 
dieldrin (USACE, 2011). Dieldrin, originally developed in the late 1940s as an alternative to 
DDT, proved to be a highly effective insecticide and was widely used during the 1950s to 
early 1970s (USACE, 2011). For this reason, dieldrin may have been applied to FNOD 
toward the end of the DoD’s use of the facility. 

5.2.6 TCL PCBs by SW8082 

Only PCB-1260 was detected in the soil samples collected at AOC 11 (Figure 5.3).  The 
surface detection at SB17 (0.02 J mg/kg) was an estimated value less than the residential soil 
RSL of 0.22 mg/kg. 

5.3 GROUNDWATER 

Five temporary wells (MW01 through MW05) and one permanent well (MW06) were installed 
in shallow groundwater and sampled during the 2006 investigation at AOC 11. One existing 
well (JRB6) was also sampled.  One duplicate QC sample was collected from well MW01. 
Two of the wells (MW01 and MW04) were sampled again during a second field investigation 
in December 2007 to confirm explosive detections.  One duplicate sample was collected from 
MW04.  The 2007 groundwater samples were analyzed only for explosives.  Including field 
duplicate samples, a total of 11 groundwater samples have been collected from AOC 11.  
Analytes detected are presented in Tables 5.7 and 5.8.  Both filtered and unfiltered data are 
shown on Table 4.6 for informational purposes. Sampling locations and results are shown on 
Figures 5.7 and 5.8.  All analytical results are provided in Appendix G. 
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5.3.1 TAL Metals by SW6010B 

Twenty of the 23 metals tested were positively detected in one or more groundwater samples 
collected during the investigation.  Because of high turbidity, a filtered sample and unfiltered 
sample were collected from wells JRB6, MW03, MW04, and MW05.  In these four wells, 
turbidity ranged between 55 NTU and 220 NTU. 

Aluminum was detected in all wells with concentrations ranging from 67.7 J micrograms per 
liter (µg/L) to 24,100 µg/L. Four of the detections exceeded the 95 percent UTL of the 
background mean concentration (1,184 µg/L).  Of the four wells with the elevated detections, 
three had associated filtered data.  Because aluminum is a common element in minerals, a 
substantial difference between the unfiltered and filtered aluminum results indicates that the 
unfiltered data reflect metals associated with turbidity, not metals dissolved in the 
groundwater.  For this reason, the filtered results likely provide a more accurate depiction of 
the groundwater quality.  All filtered data were less than the background 95 percent UTL. As 
noted in Section 2.2.3, the turbidity meter was not working during purging and sampling of 
MW01.  At the time of sample collection, the field team estimated the turbidity value to be 
less than 10 NTUs; therefore no filtered sample was collected.  It is possible that the 
aluminum detection of 1,990 µg/L in MW01 represents turbidity that was not measured due to 
instrument malfunction. Also, aluminum concentrations in the subsurface soil were consistent 
with background conditions.  Therefore, it is likely that the aluminum data reflect natural 
conditions and turbidity, not contamination. 

Antimony was detected in only the filtered sample from well JRB6.  The concentration was 
3.4 J µg/L.  Antimony was not detected in the shallow groundwater samples collected during 
the Background Study.  The filtered detection was slightly more than twice the quantitation 
limits of the Background Study samples.  The subsurface soil data indicate that there is no 
antimony contamination in the vadose zone.  It is likely that the single antimony detection 
reflects natural conditions and analytical variability, not groundwater contamination.  

Arsenic was detected in two of seven wells with concentrations of 3.3 J µg/L in MW04 and 
19.2 K µg/L in JRB6.  The detection of 3.3 J µg/L was less than the quantitation limit, 
indicating that a large degree of analytical variability may be associated with the result.  The 
detection of 19.2 K µg/L may be biased high. Both samples have associated filtered data that 
had no detections of arsenic.  It is likely that the arsenic data reflect turbidity, not 
contamination.  

Barium was detected in seven of seven wells with concentrations ranging from 26.2 J µg/L to 
99.3 J µg/L.  None of the detections exceeded the background 95 percent UTL of 106 µg/L. 
The data indicate that the barium is due to natural conditions.  

Cadmium was detected in one of seven wells at a concentration of 1.0 J µg/L in well MW01.  
The detection exceeded the background 95 percent UTL of 0.48 µg/L.  As noted above, the 
turbidity at MW01 was estimated to be less than 10 NTUs at the time of sampling; therefore, 
no filtered sample was collected.  It is possible that the elevated cadmium detection reflects 
turbidity that was not measured due to instrument malfunction. Also, cadmium was not 
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detected in surface and subsurface soils statistically above background values.  Therefore, it is 
likely that the cadmium data reflect natural conditions, not contamination. 

Chromium was detected in six of seven wells with concentrations ranging from 1.2 J µg/L to 
56.4 µg/L.  The background 95 percent UTL for chromium is 1.84 µg/L.  The highest 
concentration, 56.4 µg/L, was observed in sample JRB6, which was substantially affected by 
turbidity.  The associated filtered result was non-detect.  The next highest concentration, 
8.1 µg/L, was detected in the sample from MW03.  As with well JRB6, the associated filtered 
result was non-detect. Chromium results for the filtered samples ranged between non-detect 
and 2.4 J µg/L.  The data indicate that, excluding the effects of turbidity, chromium levels in 
the groundwater are within or slightly above background values.  The maximum filtered 
chromium concentration, 2.4 J µg/L, is within analytical variability of the background UTL. 
It is likely that the chromium data reflect natural conditions, not contamination. 

Cobalt was detected in six of seven wells with concentrations ranging from 0.68 J µg/L to 
30.9 J µg/L.  Only the detections of 30.3 J and 30.9 J, observed in well MW01, exceeded the 
95 percent UTL of the background mean concentration (14.3 µg/L). As noted above, a 
filtered sample was not collected at MW01 because the turbidity was estimated to be less than 
10 NTUs.  The cobalt detection at MW01 may represent turbidity that was not measured due 
to instrument malfunction.  As discussed in Section 2.2.3, cobalt was not identified as a soil 
contaminant.  In addition, none of the documented historical operations would have caused a 
cobalt release.  For these reasons, cobalt was not identified as a groundwater contaminant. 

Copper was detected only in the sample from well JRB6 at a concentration of 11.1 J µg/L. 
The detection exceeded the background 95 percent UTL of 1.9 µg/L.  This well was 
substantially affected by turbidity, and the associated filtered sample was non-detect for 
copper. It is likely that the copper data reflect natural conditions and turbidity, not 
contamination. 

Iron was detected in seven of seven wells with concentrations ranging from 451 µg/L to 
30,100 µg/L.  Only the maximum detection in the sample from JRB6 exceeded the background 
95 percent UTL of 5,291 µg/L.  As with aluminum, iron is a common element in minerals.  A 
substantial difference between unfiltered and filtered iron concentrations indicates that the 
unfiltered data reflect turbidity, not groundwater quality.  The filtered data showed between a 
96 percent and 99 percent decrease in the iron concentrations compared to the unfiltered 
samples. The filtered result associated with the maximum detection of 30,100 µg/L in JRB6 
was 26.2 B µg/L.  The high turbidity of the samples and the decrease in iron concentration 
associated with sample filtration indicate that the unfiltered result reflects turbidity and not 
dissolved conditions. The dissolved data which ranged from 22.3 J µg/L to 58.7 J µg/L 
demonstrate that iron concentrations in the AOC 11 groundwater are consistent with 
background conditions. 

Lead was detected in four of seven wells with concentrations ranging from 1.9 J µg/L to 
11.3 µg/L.  Three of the four detections (including the maximum detection) had an associated 
filtered sample with no lead detection.  Excluding samples substantially affected by turbidity, 
the maximum lead concentration was 3.6 µg/L in well MW01. As noted above, a filtered 
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sample was not collected at MW01 because the turbidity was estimated to be less than 10 
NTUs.  The lead detection at MW01 may represent turbidity that was not measured due to 
instrument malfunction. 

Manganese was detected in seven of seven wells with concentrations ranging from 9.9 J µg/L 
to 1,010 µg/L. MW01 and MW02 were the only wells that had manganese concentrations 
above the background 95 percent UTL.  Statistical analysis of the soil data, however, 
demonstrated that manganese concentrations in the surface and subsurface soil were consistent 
with background levels, therefore would be unlikely to leach into the groundwater.  Thus, it is 
likely that the manganese detected in groundwater samples appears to be naturally occurring. 

Mercury was positively detected in one of seven wells with a concentration of 0.064 J µg/L in 
well JRB6.  This mercury detection was less than the quantitation limit, indicating that a large 
degree of analytical variability may be associated with the result.  In addition, mercury was 
not detected in the filtered sample.  It is likely that the mercury data reflect natural conditions, 
not contamination. 

Nickel was detected in five of seven wells with concentrations ranging from 2 J µg/L to 
29 J µg/L.  Only the detections at MW01 of 28.2 J µg/L and 29 J µg/L (duplicate sample) 
exceeded the background 95 percent UTL (15.8 µg/L).  As noted above, a filtered sample was 
not collected at MW01 because the turbidity was estimated to be less than 10 NTUs.  The 
nickel detections at MW01 may represent turbidity that was not measured due to instrument 
malfunction.  In addition, nickel was not identified as a soil contaminant.  For these reasons, 
nickel was not identified as a groundwater contaminant. 

Selenium was detected in two of seven wells at concentrations of 3.6 J µg/L and 5.5 µg/L, 
both of which exceeded the background 95 percent UTL (1.72 µg/L).  The maximum 
detection of 5.5 µg/L was associated with the unfiltered sample collected from JRB6.  The 
filtered sample was nondetect for selenium.  The other detection of 3.6 J µg/L in well MW06 
was less than the quantitation limit, indicating that a large degree of analytical variability may 
be associated with the result. A filtered sample was not collected at MW06.  Based on the 
variability associated with the MW06 detection and the low ratio by which it exceeded the 
background 95 percent UTL, it is likely that the selenium data reflect natural conditions, not 
contamination. 

Vanadium was detected in four of seven wells with concentrations ranging from 2.7 J µg/L to 
70.2 µg/L.  All samples with detections had associated filtered samples that were non-detect 
for vanadium.  These data indicate that the vanadium detections reflect turbidity and not 
dissolved conditions.  The data indicate that vanadium is not dissolved in the groundwater at 
detectable levels. 

Zinc was positively detected in three of seven wells with concentrations ranging from 
23.8 K µg/L and 44.3 µg/L. All detections were substantially less than the background 95 
percent UTL of 115 µg/L.  The zinc observed in the groundwater appears to be naturally 
occurring. 
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In summary, no metals were identified as groundwater contaminants at AOC 11. 

5.3.2 Explosives by SW8330 

Explosives were detected in only two groundwater samples collected at AOC 11 in February 
2006 (Table 5.7).  The samples from MW01 and MW04 had low concentrations of 
2,4,6-trinitrotoluene, 0.48 J µg/L and 0.27 J µg/L, respectively (Figure 5.8).  Both detections 
were estimated values less than the tap water RSL of 2.2 µg/L.  Monitoring wells MW01 and 
MW04 were re-sampled in December 2007. The compound 2,4,6-trinitrotoluene was detected 
only in the sample collected from MW01.  The detection of 4.0 µg/L was less than twice the 
RSL of 2.2 µg/L.  Other explosive compounds (2-nitrotoluene, 4-nitrotoluene, 
2,4-dinitrotolune, and 2,6-dinitrotoluene) were also detected in the MW01 sample. Of these 
other explosives, only the detection of 0.42 µg/L of 2,4-dinitrotolune exceeded the RSL of 
0.2 µg/L.  2,4,6-Trinitrotoluene was not detected during the second sampling event in the 
groundwater sample from MW04, but nitrobenzene was detected at 0.13 J µg/L in the field 
duplicate sample, which was slightly greater than the RSL of 0.12 µg/L. 

Similar explosive detections were seen in wells sampled at AOC 10, which is located 
approximately 500 feet upgradient of AOC 11.  The fieldwork at the two sites was conducted 
concurrently for both the 2006 and 2007 investigations.  As part of the AOC 10 SI, a follow-
on groundwater investigation was conducted in 2011 and determined there was no upgradient 
source for the explosives detected during the 2006 and 2007 investigations (HGL, 2011). 

In summary, the data suggest the limited presence of explosives that exceed RSLs at MW01 
and MW04.  The soil data did not show a source of explosives contamination in soil.  In 
addition, similar explosives concentrations were reported for groundwater samples collected at 
AOC 10, located upgradient of AOC 11.  These data are not indicative of an explosives source 
at AOC 11. 

5.3.3 TCL SVOCs by SW8270C 

Only one SVOC was detected in the groundwater samples collected at AOC 11.  2,3,4,6-
tetrachlorophenol was detected as a tentatively identified chemical (TIC) in the 2006 
groundwater sample from MW04.  The detection of 3.8 J µg/L was an estimated value less 
than the tap water RSL of 170 µg/L. 

5.3.4 TCL VOCs by SW8260B 

There were no positive VOC detections in the groundwater samples collected at AOC 11. 

5.3.5 TCL Pesticides by SW8081A 

No pesticides were detected in any of the groundwater samples collected at AOC 11. 

5.3.6 TCL PCBs by SW8082 

No PCBs were detected in any of the groundwater samples collected at AOC 11. 
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Table 5.1 
Inorganic Surface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB01 AOC11-SB02 AOC11-SB03 AOC11-SB04 

1/26/2006 1/26/2006 1/26/2006 1/26/2006 

0.00-0.50 ft 0.00-0.50 ft 
Duplicate 

0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Metals (mg/kg) 
Aluminum 10791 4450 4490 3190 2490 2750 
Antimony 0.47 1.4 UL 1.2 UL 1.2 UL 1.1 UL 1.1 UL 
Arsenic 19.7 1.8 L 1.9 L 2 L 0.73 J 1.2 L 
Barium 48.5 21.1 J 20.7 J 11.8 J 17.4 J 20.8 J 
Beryllium 0.34 0.57 B 0.54 B 0.33 B 0.37 B 0.4 B 
Cadmium 0.067 0.19 J 0.17 J 0.2 J 0.55 U 0.56 U 
Calcium 852 1410 1190 683 106 J 141 J 
Chromium, total 20.9 4.8 4.7 5.4 3.6 4.6 
Cobalt 1.13 2.3 J 2.1 J 0.97 J 0.97 J 1.1 J 
Copper 14.4 7 7.6 6.4 1.4 B 2.4 B 
Iron 6002 7280 6890 4370 2020 2400 
Lead 31.9 28.3 28.4 15 3.6 3.9 
Magnesium 655 1230 1060 435 J 226 J 292 J 
Manganese 83.8 127 120 42 19.7 32.5 
Mercury 0.57 0.069 0.056 0.025 J 0.034 J 0.029 J 
Nickel 3.59 3 J 3 J 2.1 J 1.7 J 1.8 J 
Potassium 389 896 692 324 J 138 B 183 J 
Selenium 0.65 0.7 B 0.67 B 0.42 B 0.42 B 0.56 U 
Silver 0.11 0.69 U 0.58 U 0.066 B 0.052 B 0.56 U 
Sodium 53.8 40.8 B 32.9 B 23.4 B 550 U 558 U 
Thallium 0.81 1.4 U 1.2 U 1.2 U 1.1 U 1.1 U 
Vanadium 17 15.4 15.2 12.8 4.8 J 6.5 
Zinc 25.6 37.7 J 35 J 16.7 J 5.5 K 6.3 K 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 
B = The analyte was not detected substantially above the level 
reported in laboratory or field blanks 

NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.1 
Inorganic Surface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB05 AOC11-SB06 AOC11-SB07 AOC11-SB08 

1/26/2006 1/26/2006 1/26/2006 1/26/2006 

0.00-0.50 ft 0.00-0.50 ft 
Duplicate 

0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Metals (mg/kg) 
Aluminum 10791 3690 3600 11900 14600 4410 
Antimony 0.47 1.3 UL 1.3 UL 1.1 UL 1.2 UL 1.4 UL 
Arsenic 19.7 2.3 L 2.7 3.6 3.9 1.8 L 
Barium 48.5 18.4 J 18.4 J 41.8 29.2 31.4 
Beryllium 0.34 0.39 B 0.4 B 0.51 B 0.45 B 0.47 B 
Cadmium 0.067 0.14 J 0.15 J 0.12 J 0.13 J 0.22 J 
Calcium 852 814 734 296 J 592 1930 
Chromium, total 20.9 4.6 4.7 12.8 15.7 5.9 
Cobalt 1.13 0.95 J 0.95 J 3.7 J 2.5 J 2.9 J 
Copper 14.4 3.9 L 4.3 5.9 L 4.6 L 8.9 L 
Iron 6002 3530 3480 10100 12900 8500 
Lead 31.9 19.6 21.7 8.7 9.1 33.7 
Magnesium 655 432 J 418 J 698 814 1950 
Manganese 83.8 76 85.2 70.9 31 186 
Mercury 0.57 0.054 0.056 0.031 J 0.032 J 0.043 J 
Nickel 3.59 2.7 J 2.6 J 5.4 5.6 2.9 J 
Potassium 389 252 J 315 J 388 J 550 J 1990 
Selenium 0.65 0.57 B 0.74 B 0.76 B 0.64 B 0.68 B 
Silver 0.11 0.66 U 0.67 U 0.56 U 0.065 B 0.7 U 
Sodium 53.8 657 U 674 U 565 U 20.9 B 33.8 B 
Thallium 0.81 1.3 U 1.3 U 1.1 U 1.2 U 1.4 U 
Vanadium 17 11.5 11.2 21.8 27.5 18.9 
Zinc 25.6 15.9 K 15.2 K 20.8 K 15.9 K 56.2 K 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 
B = The analyte was not detected substantially above the level 
reported in laboratory or field blanks 

NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.1 
Inorganic Surface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB09 AOC11-SB10 AOC11-SB11 AOC11-SB12 AOC11-SB13 

1/26/2006 1/25/2006 1/25/2006 1/25/2006 1/25/2006 

0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Metals (mg/kg) 
Aluminum 10791 11000 16000 8970 15700 14700 
Antimony 0.47 1.2 UL 1.2 UL 1.1 UL 1.1 UL 1.2 UL 
Arsenic 19.7 4.6 4.1 2.5 19.7 4.5 
Barium 48.5 35.2 95.1 31.5 37.4 37.9 
Beryllium 0.34 0.52 B 0.64 B 0.43 B 0.41 B 0.45 B 
Cadmium 0.067 0.14 J 0.14 J 0.091 J 0.2 J 0.23 J 
Calcium 852 475 J 743 382 B 1400 808 
Chromium, total 20.9 13.4 17.3 10.8 17.8 16.3 
Cobalt 1.13 2.2 J 2.4 J 1.9 J 2.4 J 2.4 J 
Copper 14.4 4.6 L 5.3 L 2.4 J 5.6 5.3 
Iron 6002 9710 10500 7250 11200 12600 
Lead 31.9 11.5 8.2 7.4 10.1 9.3 
Magnesium 655 806 860 685 1330 843 
Manganese 83.8 27 32.8 21.8 26.7 K 24.6 K 
Mercury 0.57 0.055 0.044 0.058 0.049 0.03 J 
Nickel 3.59 5.1 6.6 4.5 J 5.9 5.9 
Potassium 389 448 J 738 434 J 443 J 473 J 
Selenium 0.65 0.79 B 0.57 B 0.62 B 0.58 L 0.75 L 
Silver 0.11 0.59 U 0.067 B 0.57 U 0.57 U 0.13 J 
Sodium 53.8 592 U 55.4 J 47.6 J 76 J 32.6 J 
Thallium 0.81 1.2 U 1.2 U 1.1 U 1.1 U 1.2 U 
Vanadium 17 21.3 26.7 17.1 27 26.3 
Zinc 25.6 16.8 K 15.9 K 12.6 K 12.9 14.2 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 
B = The analyte was not detected substantially above the level 
reported in laboratory or field blanks 

NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.1 
Inorganic Surface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB14 AOC11-SB15 AOC11-SB16 AOC11-SB17 AOC11-SB17-E20 

1/24/2006 1/25/2006 1/25/2006 1/25/2006 12/11/2007 

0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Metals (mg/kg) 
Aluminum 10791 6400 5010 12300 4260 NA 
Antimony 0.47 1.1 UL 0.5 J 1.1 UL 1.1 J NA 
Arsenic 19.7 32.8 5.4 4.2 4.5 NA 
Barium 48.5 50.4 30.6 44 28.8 NA 
Beryllium 0.34 0.47 B 0.42 B 0.55 B 0.51 B NA 
Cadmium 0.067 0.63 0.12 J 0.14 J 0.28 J NA 
Calcium 852 384 J 917 628 1650 NA 
Chromium, total 20.9 7.6 8.8 13.2 25.9 NA 
Cobalt 1.13 2 J 1.4 J 2.7 J 2.5 J NA 
Copper 14.4 6.9 12.3 4.4 14 NA 
Iron 6002 4590 4700 9110 7230 NA 
Lead 31.9 7.8 26.3 8.6 114 223 
Magnesium 655 538 J 569 J 697 752 NA 
Manganese 83.8 78.4 K 71.3 K 54.2 K 153 K NA 
Mercury 0.57 0.04 0.11 0.038 0.049 NA 
Nickel 3.59 3.8 J 3 J 5.5 3.2 J NA 
Potassium 389 271 J 516 J 439 J 593 J NA 
Selenium 0.65 0.57 U 0.44 J 0.42 J 0.51 J NA 
Silver 0.11 0.57 U 0.65 U 0.57 U 0.1 J NA 
Sodium 53.8 36.5 J 650 UL 567 UL 39.7 J NA 
Thallium 0.81 1.1 U 1.3 U 1.1 U 1.4 U NA 
Vanadium 17 11 9.8 20.7 11.4 NA 
Zinc 25.6 89.9 26.2 13 89 NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 
B = The analyte was not detected substantially above the level 
reported in laboratory or field blanks 

NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.1 
Inorganic Surface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB17-E50 AOC11-SB17-N20 AOC11-SB17-S20 AOC11-SB17-S50 

12/11/2007 12/11/2007 12/11/2007 12/11/2007 

0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Metals (mg/kg) 
Aluminum 10791 NA NA NA NA NA 
Antimony 0.47 NA NA NA NA NA 
Arsenic 19.7 NA NA NA NA NA 
Barium 48.5 NA NA NA NA NA 
Beryllium 0.34 NA NA NA NA NA 
Cadmium 0.067 NA NA NA NA NA 
Calcium 852 NA NA NA NA NA 
Chromium, total 20.9 NA NA NA NA NA 
Cobalt 1.13 NA NA NA NA NA 
Copper 14.4 NA NA NA NA NA 
Iron 6002 NA NA NA NA NA 
Lead 31.9 71.1 64.6 512 511 534 
Magnesium 655 NA NA NA NA NA 
Manganese 83.8 NA NA NA NA NA 
Mercury 0.57 NA NA NA NA NA 
Nickel 3.59 NA NA NA NA NA 
Potassium 389 NA NA NA NA NA 
Selenium 0.65 NA NA NA NA NA 
Silver 0.11 NA NA NA NA NA 
Sodium 53.8 NA NA NA NA NA 
Thallium 0.81 NA NA NA NA NA 
Vanadium 17 NA NA NA NA NA 
Zinc 25.6 NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 
B = The analyte was not detected substantially above the level 
reported in laboratory or field blanks 

NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.1 
Inorganic Surface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB17-W50 AOC11-SB18 AOC11-SB18-E20 AOC11-SB18-E50 AOC11-SB18-N20 

12/11/2007 1/25/2006 12/11/2007 12/11/2007 12/11/2007 

0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Metals (mg/kg) 
Aluminum 10791 NA 3620 NA NA NA 
Antimony 0.47 NA 1.2 UL NA NA NA 
Arsenic 19.7 NA 3 NA NA NA 
Barium 48.5 NA 20.6 J NA NA NA 
Beryllium 0.34 NA 0.46 B NA NA NA 
Cadmium 0.067 NA 0.19 J NA NA NA 
Calcium 852 NA 1020 NA NA NA 
Chromium, total 20.9 NA 270 165 27 390 
Cobalt 1.13 NA 3.4 J NA NA NA 
Copper 14.4 NA 7.8 NA NA NA 
Iron 6002 NA 5630 NA NA NA 
Lead 31.9 24.1 314 186 61.8 774 
Magnesium 655 NA 768 NA NA NA 
Manganese 83.8 NA 132 K NA NA NA 
Mercury 0.57 NA 0.053 NA NA NA 
Nickel 3.59 NA 2.2 J NA NA NA 
Potassium 389 NA 506 J NA NA NA 
Selenium 0.65 NA 0.6 UL NA NA NA 
Silver 0.11 NA 0.6 U NA NA NA 
Sodium 53.8 NA 36.4 J NA NA NA 
Thallium 0.81 NA 1.2 U NA NA NA 
Vanadium 17 NA 9 NA NA NA 
Zinc 25.6 NA 302 273 97.3 288 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 
B = The analyte was not detected substantially above the level 
reported in laboratory or field blanks 

NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.1 
Inorganic Surface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB18-N50 AOC11-SB18-S20 AOC11-SB18-S50 AOC11-SB18-W20 AOC11-SB18-W50 

12/11/2007 12/11/2007 12/11/2007 12/11/2007 12/11/2007 

0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Metals (mg/kg) 
Aluminum 10791 NA NA NA NA NA 
Antimony 0.47 NA NA NA NA NA 
Arsenic 19.7 NA NA NA NA NA 
Barium 48.5 NA NA NA NA NA 
Beryllium 0.34 NA NA NA NA NA 
Cadmium 0.067 NA NA NA NA NA 
Calcium 852 NA NA NA NA NA 
Chromium, total 20.9 31.9 142 9.8 62.3 58.9 
Cobalt 1.13 NA NA NA NA NA 
Copper 14.4 NA NA NA NA NA 
Iron 6002 NA NA NA NA NA 
Lead 31.9 91.2 348 41.2 85.5 124 
Magnesium 655 NA NA NA NA NA 
Manganese 83.8 NA NA NA NA NA 
Mercury 0.57 NA NA NA NA NA 
Nickel 3.59 NA NA NA NA NA 
Potassium 389 NA NA NA NA NA 
Selenium 0.65 NA NA NA NA NA 
Silver 0.11 NA NA NA NA NA 
Sodium 53.8 NA NA NA NA NA 
Thallium 0.81 NA NA NA NA NA 
Vanadium 17 NA NA NA NA NA 
Zinc 25.6 74.7 234 98.4 79.4 91.4 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 
B = The analyte was not detected substantially above the level 
reported in laboratory or field blanks 

NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.1 
Inorganic Surface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB19 AOC11-SB20 AOC11-SB21 AOC11-SB22 

1/25/2006 1/24/2006 1/25/2006 1/24/2006 

0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 
Duplicate 

Metals (mg/kg) 
Aluminum 10791 3700 9040 12100 5090 5600 
Antimony 0.47 1.1 UL 1.1 UL 0.4 J 1.3 UL 1.4 UL 
Arsenic 19.7 5.6 11.9 3.1 3.9 3.7 
Barium 48.5 24.2 52.2 33.6 25.6 J 26.4 J 
Beryllium 0.34 0.3 B 0.45 B 0.45 B 0.38 B 0.38 B 
Cadmium 0.067 0.56 U 0.57 U 0.13 J 0.13 J 0.14 J 
Calcium 852 188 J 327 J 293 J 1180 1160 
Chromium, total 20.9 6.3 10.1 12.8 6.6 6.9 
Cobalt 1.13 1.8 J 2.7 J 2.7 J 1.8 J 1.7 J 
Copper 14.4 3.4 B 3.6 4.1 25.3 22.6 
Iron 6002 2530 6660 8570 5290 5340 
Lead 31.9 4.8 6.1 J 6.4 22.8 J 20.5 J 
Magnesium 655 345 J 704 J 633 648 J 666 J 
Manganese 83.8 48.2 K 97.1 26.5 K 103 98.1 J 
Mercury 0.57 0.022 J 0.034 J 0.04 0.058 L 0.051 L 
Nickel 3.59 2 J 4.5 5.9 2.4 J 2.5 J 
Potassium 389 272 J 416 J 453 J 437 J 478 J 
Selenium 0.65 0.56 U 0.51 J 0.36 J 0.65 U 0.47 J 
Silver 0.11 0.039 B 0.57 U 0.58 U 0.044 B 0.68 U 
Sodium 53.8 563 U 55.8 J 583 UL 68 J 55.4 J 
Thallium 0.81 1.1 U 1.1 U 1.2 U 1.3 U 1.4 U 
Vanadium 17 8.1 16.4 21.9 10.5 10.9 
Zinc 25.6 8.5 14.2 J 15.4 32.3 J 30.7 J 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 
B = The analyte was not detected substantially above the level 
reported in laboratory or field blanks 

NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.1 
Inorganic Surface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB23 AOC11-SB24 AOC11-SB25 AOC11-SB26 AOC11-SB27 

1/24/2006 1/24/2006 1/24/2006 1/24/2006 1/24/2006 

0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Metals (mg/kg) 
Aluminum 10791 8080 3550 7500 6730 11600 
Antimony 0.47 1.1 UL 1.1 UL 1.1 UL 1.1 UL 1.2 UL 
Arsenic 19.7 6.4 1.3 8.4 9.9 6.3 
Barium 48.5 42.5 23.3 48.1 52.7 59.9 
Beryllium 0.34 0.42 B 0.29 B 0.51 B 0.54 B 0.69 K 
Cadmium 0.067 0.096 J 0.56 U 0.55 U 0.11 J 0.095 J 
Calcium 852 628 243 J 419 J 326 J 795 
Chromium, total 20.9 10.5 5.6 9.9 9.2 11.8 
Cobalt 1.13 1.7 J 1.2 J 1.8 J 1.4 J 2.3 J 
Copper 14.4 22.3 1.6 J 8.3 11.2 6.4 
Iron 6002 5660 2860 5060 4710 7250 
Lead 31.9 14.6 J 4.3 J 11.1 J 26.1 10.9 J 
Magnesium 655 527 J 358 J 513 J 476 J 800 J 
Manganese 83.8 59.4 20.5 70.6 64.7 99.1 
Mercury 0.57 0.089 L 0.018 J 0.087 L 0.11 K 0.049 L 
Nickel 3.59 3.6 J 1.9 J 3.5 J 3.5 J 5.1 
Potassium 389 372 J 222 J 323 J 295 J 462 J 
Selenium 0.65 0.36 J 0.56 U 0.38 J 0.31 J 0.46 J 
Silver 0.11 0.57 U 0.56 U 0.55 U 0.56 U 0.59 U 
Sodium 53.8 48.2 J 52.4 J 41 J 43.5 J 86.3 J 
Thallium 0.81 1.1 U 1.1 U 1.1 U 1.1 U 1.2 U 
Vanadium 17 13.7 7.9 12.5 10.5 17.4 
Zinc 25.6 17 J 9 J 13.5 J 25 J 18.8 J 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 
B = The analyte was not detected substantially above the level 
reported in laboratory or field blanks 

NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.1 
Inorganic Surface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB28 AOC11-SB29 AOC11-SB29-E20 AOC11-SB29-E40 AOC11-SB29-N20 

2/3/2006 2/3/2006 12/10/2007 12/10/2007 12/10/2007 

0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Metals (mg/kg) 
Aluminum 10791 5980 8270 NA NA NA 
Antimony 0.47 1.1 UL 1.7 L NA NA NA 
Arsenic 19.7 6.3 87.9 12.7 2.4 7.6 
Barium 48.5 33.6 169 NA NA NA 
Beryllium 0.34 0.44 B 0.4 B NA NA NA 
Cadmium 0.067 0.56 U 2.2 NA NA NA 
Calcium 852 477 J 922 NA NA NA 
Chromium, total 20.9 9.8 11 NA NA NA 
Cobalt 1.13 1.9 J 9.3 NA NA NA 
Copper 14.4 12.5 962 67.1 20 64.8 
Iron 6002 7250 19800 NA NA NA 
Lead 31.9 18.4 319 82.1 84 113 
Magnesium 655 568 483 J NA NA NA 
Manganese 83.8 64.8 60.4 NA NA NA 
Mercury 0.57 0.092 B 0.27 NA NA NA 
Nickel 3.59 4.6 4.5 J NA NA NA 
Potassium 389 371 J 351 J NA NA NA 
Selenium 0.65 0.51 J 2 NA NA NA 
Silver 0.11 0.56 U 2.6 NA NA NA 
Sodium 53.8 54 J 96.2 J NA NA NA 
Thallium 0.81 0.58 B 0.79 J NA NA NA 
Vanadium 17 11.4 14.8 NA NA NA 
Zinc 25.6 20.1 490 120 68.2 190 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 
B = The analyte was not detected substantially above the level 
reported in laboratory or field blanks 

NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.1 
Inorganic Surface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB29-N50 AOC11-SB29-S15 AOC11-SB29-W20 AOC11-SB29-W50 

12/10/2007 12/10/2007 12/10/2007 12/10/2007 

0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 
Duplicate 

0.00-0.50 ft 0.00-0.50 ft 

Metals (mg/kg) 
Aluminum 10791 NA NA NA NA NA 
Antimony 0.47 NA NA NA NA NA 
Arsenic 19.7 4.6 11.1 J 6 J 17.6 19.6 
Barium 48.5 NA NA NA NA NA 
Beryllium 0.34 NA NA NA NA NA 
Cadmium 0.067 NA NA NA NA NA 
Calcium 852 NA NA NA NA NA 
Chromium, total 20.9 NA NA NA NA NA 
Cobalt 1.13 NA NA NA NA NA 
Copper 14.4 18.1 146 118 246 279 
Iron 6002 NA NA NA NA NA 
Lead 31.9 104 167 216 141 132 
Magnesium 655 NA NA NA NA NA 
Manganese 83.8 NA NA NA NA NA 
Mercury 0.57 NA NA NA NA NA 
Nickel 3.59 NA NA NA NA NA 
Potassium 389 NA NA NA NA NA 
Selenium 0.65 NA NA NA NA NA 
Silver 0.11 NA NA NA NA NA 
Sodium 53.8 NA NA NA NA NA 
Thallium 0.81 NA NA NA NA NA 
Vanadium 17 NA NA NA NA NA 
Zinc 25.6 253 3680 3140 636 185 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 
B = The analyte was not detected substantially above the level 
reported in laboratory or field blanks 

NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.2 
Inorganic Subsurface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB01 AOC11-SB02 AOC11-SB03 AOC11-SB04 AOC11-SB05 

1/26/2006 1/26/2006 1/26/2006 1/26/2006 1/26/2006 

4.50-5.50 ft 4.50-5.50 ft 4.50-5.50 ft 4.50-5.50 ft 4.50-5.50 ft 

Metals (mg/kg) 
Aluminum 17507 4210 4770 7550 5260 7110 
Antimony 0.49 1.1 UL 1.1 UL 1.1 UL 1.1 UL 1.1 UL 
Arsenic 4.29 2.7 3.8 5.2 4.1 1.5 L 
Barium 50.6 7.5 J 9.6 J 34.3 9.5 J 19.6 J 
Beryllium 0.36 0.41 B 0.42 B 0.56 B 0.44 B 0.38 B 
Cadmium 0.055 0.54 U 0.12 J 0.11 J 0.1 J 0.55 U 
Calcium 564 182 J 255 J 381 J 247 J 136 J 
Chromium, total 17.2 8.6 10.7 11.8 8.9 8.4 
Cobalt 1.91 0.82 J 0.8 J 1.7 J 1 J 1.4 J 
Copper 4.26 1.3 J 1.9 B 3.1 B 2.3 B 2.4 B 
Iron 10855 6470 6970 10100 6770 4680 
Lead 9.7 4.2 4.5 6.6 5 5 
Magnesium 931 432 J 541 J 646 553 J 469 J 
Manganese 31.1 10.8 11.6 34.4 15.5 14.7 
Mercury 0.016 0.012 J 0.01 J 0.025 J 0.015 J 0.016 J 
Nickel 5.79 1.5 J 1.5 J 3.7 J 2.2 J 3.3 J 
Potassium 678 507 J 673 591 554 J 385 J 
Selenium 0.55 0.57 0.6 B 0.69 B 0.49 B 0.34 B 
Silver 0.12 0.54 U 0.56 U 0.046 B 0.042 B 0.55 U 
Sodium 66.6 27 B 19 B 34.3 B 558 U 22.5 B 
Thallium 0.86 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 
Vanadium 26.8 15.5 18.4 21.7 16.4 13.4 
Zinc 13.3 6.1 J 7.2 J 11.2 K 7.7 J 7.3 K 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.2 
Inorganic Subsurface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB06 AOC11-SB07 AOC11-SB08 AOC11-SB09 AOC11-SB10 

1/26/2006 1/26/2006 1/26/2006 1/26/2006 1/25/2006 

4.50-5.50 ft 4.50-5.50 ft 4.50-5.50 ft 4.50-5.50 ft 4.50-5.50 ft 

Metals (mg/kg) 
Aluminum 17507 5410 3960 5720 4350 4170 
Antimony 0.49 1.2 UL 1.1 UL 0.36 J 1.1 UL 1.1 UL 
Arsenic 4.29 3 3.6 4.3 3.8 3.6 
Barium 50.6 28 7.3 J 10.6 J 7.6 J 8.1 J 
Beryllium 0.36 0.43 B 0.39 B 0.42 B 0.35 B 0.36 B 
Cadmium 
Calcium 
Chromium, total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

0.055 
564 
17.2 
1.91 
4.26 

10855 
9.7 
931 
31.1 
0.016 

0.083 J 0.087 J 0.096 J 0.11 J 0.095 J 
209 J 137 J 355 J 146 J 264 J 
7.5 8.1 9 7.4 6.2 

1.6 J 0.79 J 0.89 J 0.73 J 0.65 J 
1.7 J 1.7 J 3.1 L 2.3 J 2 J 
3850 6490 7570 5580 5070 
5.8 4.4 4.6 4.2 4.2 

434 J 440 J 506 J 469 J 326 J 
27.6 14.6 14.9 11.2 11.4 

0.023 J 0.0093 J 0.011 J 0.0092 J 0.012 J 
Nickel 5.79 2.9 J 1.4 J 1.8 J 1.5 J 1.3 J 
Potassium 678 227 J 567 573 514 J 461 J 
Selenium 0.55 0.31 B 0.5 B 0.68 B 0.61 B 0.57 B 
Silver 0.12 0.58 U 0.035 B 0.045 B 0.068 B 0.049 B 
Sodium 66.6 575 U 549 U 25.9 B 23.1 B 29.6 J 
Thallium 0.86 1.2 U 1.1 U 1.1 U 1.1 U 1.1 U 
Vanadium 26.8 10.7 14.4 15.4 12.4 11.4 
Zinc 13.3 8.5 K 6.1 K 7.3 K 6 K 4.5 K 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.2 
Inorganic Subsurface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB11 AOC11-SB12 AOC11-SB13 AOC11-SB14 

1/25/2006 1/25/2006 1/25/2006 1/24/2006 

4.50-5.50 ft 4.50-5.50 ft 
Duplicate 

4.50-5.50 ft 4.50-5.50 ft 4.50-5.50 ft 

Metals (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

17507 
0.49 
4.29 
50.6 
0.36 
0.055 

3800 1870 1870 4200 4360 
1.1 UL 0.37 J 1.1 UL 1.1 UL 1.1 UL 

3 2.6 1.9 2.3 2.8 
7.8 J 4 J 3.6 J 6.7 J 9.3 J 

0.35 B 0.31 B 0.23 B 0.27 B 0.27 B 
0.08 J 0.54 U 0.54 U 0.55 U 0.55 U 

Calcium 564 101 J 86.5 J 144 J 137 J 209 J 
Chromium, total 17.2 6.6 5.4 4.8 6.5 6.7 
Cobalt 1.91 0.67 J 0.46 J 0.48 J 0.69 J 0.84 J 
Copper 4.26 1.9 J 1.3 J 0.98 B 2.6 B 2.1 B 
Iron 10855 5100 4220 3350 3730 4760 
Lead 9.7 5.1 4.1 3.6 4.2 4.9 
Magnesium 931 310 J 228 J 266 J 310 J 364 J 
Manganese 31.1 8.2 8 5.6 K 8 K 10.6 K 
Mercury 0.016 0.0099 J 0.012 J 0.036 U 0.036 U 0.02 J 
Nickel 5.79 1.4 J 0.58 J 0.67 J 1.3 J 1.6 J 
Potassium 678 427 J 367 J 316 J 407 J 428 J 
Selenium 0.55 0.5 B 0.52 B 0.32 J 0.4 J 0.38 J 
Silver 0.12 0.063 B 0.065 B 0.54 U 0.55 U 0.55 U 
Sodium 66.6 22 J 34.5 J 542 UL 553 UL 29.6 J 
Thallium 0.86 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 
Vanadium 26.8 10.8 8.7 7.6 10.2 11.1 
Zinc 13.3 5.8 K 3.5 K 3.1 4.9 5.3 J 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.2 
Inorganic Subsurface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB15 AOC11-SB16 AOC11-SB17 AOC11-SB18 AOC11-SB19 

1/25/2006 1/25/2006 1/25/2006 1/25/2006 1/25/2006 

4.50-5.50 ft 4.50-5.50 ft 3.50-4.50 ft 4.50-5.50 ft 4.50-5.50 ft 

Metals (mg/kg) 
Aluminum 17507 4040 7030 4570 3140 5360 
Antimony 0.49 1.1 UL 1.1 UL 1.1 UL 1.1 UL 1.1 UL 
Arsenic 4.29 2.6 3.6 6.1 2.6 3.3 
Barium 50.6 8.8 J 11.4 J 30.5 6.5 J 9 J 
Beryllium 0.36 0.3 B 0.3 B 0.38 B 0.23 B 0.24 B 
Cadmium 0.055 0.57 U 0.53 U 0.1 J 0.54 U 0.087 J 
Calcium 564 174 J 262 J 677 125 J 271 J 
Chromium, total 17.2 5.8 8 11.2 5.7 8.4 
Cobalt 1.91 0.83 J 0.96 J 1.3 J 0.56 J 0.67 J 
Copper 4.26 3.5 B 2.9 B 11.4 1.8 B 2.6 B 
Iron 10855 3800 5130 3600 4000 5110 
Lead 9.7 4.5 4.7 15 3.9 4.3 
Magnesium 931 343 J 437 J 428 J 258 J 325 J 
Manganese 31.1 10.2 K 12.9 K 71 K 6.5 K 5.4 K 
Mercury 0.016 0.014 J 0.035 U 0.1 0.036 U 0.011 J 
Nickel 5.79 1.7 J 2.3 J 2.4 J 1 J 1.5 J 
Potassium 678 372 J 464 J 376 J 346 J 479 J 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

0.55 
0.12 
66.6 
0.86 
26.8 
13.3 

0.31 J 0.44 J 0.32 J 0.65 L 0.52 J 
0.57 U 0.53 U 0.57 U 0.54 U 0.55 U 
573 UL 534 UL 574 UL 541 UL 553 UL 
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 
9.6 14.3 8.9 9.1 12.6 
5 7.1 15.7 4 5 

Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.2 
Inorganic Subsurface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB20 AOC11-SB21 AOC11-SB22 AOC11-SB23 AOC11-SB24 

1/24/2006 1/25/2006 1/24/2006 1/24/2006 1/24/2006 

4.50-5.50 ft 4.50-5.50 ft 4.50-5.50 ft 4.50-5.50 ft 4.50-5.50 ft 

Metals (mg/kg) 
Aluminum 17507 5400 6170 16600 13400 8450 
Antimony 0.49 1.1 UL 1.1 UL 1.2 UL 1.2 UL 1.1 UL 
Arsenic 4.29 3.1 4.2 3 1.6 4.6 
Barium 50.6 12.3 J 11.4 J 35.3 19.8 J 16.8 J 
Beryllium 0.36 0.28 B 0.4 B 0.41 B 0.2 B 0.36 B 
Cadmium 0.055 0.57 U 0.1 J 0.6 U 0.1 J 0.56 U 
Calcium 564 318 J 351 J 1070 371 J 220 J 
Chromium, total 17.2 7.3 11.1 17.6 14 11.2 
Cobalt 1.91 0.92 J 1.2 J 2.1 J 1.4 J 1.4 J 
Copper 4.26 2.6 J 2.5 B 4.2 2.2 J 2.8 
Iron 10855 4220 8070 10900 5080 7840 
Lead 9.7 4.9 J 4.8 9.6 J 7.9 J 5.4 J 
Magnesium 931 379 J 665 870 J 505 J 579 J 
Manganese 31.1 12.2 17.3 K 49.8 8.3 J 14 
Mercury 0.016 0.012 J 0.038 U 0.013 J 0.034 J 0.011 J 
Nickel 5.79 1.9 J 2.4 J 5.2 2.9 J 2.8 J 
Potassium 678 414 J 728 J 680 J 402 J 608 J 
Selenium 0.55 0.57 U 0.36 J 0.72 0.32 J 0.5 J 
Silver 0.12 0.57 U 0.57 U 0.6 U 0.59 U 0.56 U 
Sodium 66.6 36.9 J 568 UL 50.3 J 65 J 66.2 J 
Thallium 0.86 1.1 U 1.1 U 1.2 U 1.2 U 1.1 U 
Vanadium 26.8 11 18.5 28.4 21 17.2 
Zinc 13.3 7 J 9.1 12 J 7 J 8.1 J 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.2 
Inorganic Subsurface Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name 
95% Upper 

Tolerance Limits1 

AOC11-SB25 AOC11-SB26 AOC11-SB27 

1/24/2006 1/24/2006 1/24/2006 

4.50-5.50 ft 4.50-5.50 ft 4.50-5.50 ft 4.50-5.50 ft 
Duplicate 

Metals (mg/kg) 
Aluminum 17507 5330 8610 5750 6430 
Antimony 0.49 1.2 UL 1.1 UL 1.1 UL 1.1 UL 
Arsenic 4.29 3.3 10.7 5.6 4.7 
Barium 50.6 29.5 33 10.8 J 12.7 J 
Beryllium 0.36 0.34 B 0.38 B 0.26 B 0.3 B 
Cadmium 0.055 0.59 U 0.57 U 0.57 U 0.57 U 
Calcium 564 432 J 531 J 182 J 208 J 
Chromium, total 17.2 6.7 10.4 11.6 13.5 
Cobalt 1.91 1.5 J 1.6 J 0.86 J 0.97 J 
Copper 4.26 4.7 8.6 2.7 J 2.8 J 
Iron 10855 3910 6070 7820 7780 
Lead 9.7 12.1 J 12.3 J 5 J 5.1 J 
Magnesium 931 435 J 549 J 456 J 501 J 
Manganese 31.1 48.2 42.1 8.7 9.3 
Mercury 0.016 0.05 L 0.11 K 0.038 UL 0.038 UL 
Nickel 5.79 2.7 J 3.5 J 1.7 J 1.9 J 
Potassium 678 300 J 416 J 636 J 720 J 
Selenium 0.55 0.59 U 0.42 J 0.5 J 0.56 J 
Silver 0.12 0.59 U 0.57 U 0.57 U 0.57 U 
Sodium 66.6 54.5 J 79.5 J 40.3 J 70 J 
Thallium 0.86 1.2 U 1.1 U 1.1 U 1.1 U 
Vanadium 26.8 10.3 15 16.7 18.3 
Zinc 13.3 19.8 J 11.5 J 6.2 J 6.8 J 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks NA = Not analyzed 

1 = 95% Upper tolerance limits from 2004 Weston Background Study 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB01 AOC11-SB01-E20 AOC11-SB01-E50 
1/26/2006 12/10/2007 12/10/2007 

0.00-0.50 ft 0.00-0.50 ft 
Duplicate 

4.50-5.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 0.25 U 0.25 U 0.25 U NA NA 
2,4-Dinitrotoluene 1.6 0.25 U 0.25 U 0.25 U NA NA 
2,6-Dinitrotoluene 6.1 0.25 U 0.25 U 0.25 U NA NA 
2-Nitrotoluene 2.9 0.25 U 0.25 U 0.25 U NA NA 
4-Nitrotoluene 30 0.25 U 0.25 U 0.25 U NA NA 
Nitrobenzene 4.8 0.25 U 0.25 U 0.25 U NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 0.014 J 0.014 J 0.0018 U NA NA 
alpha-Chlordane 1.6 0.059 U 0.049 U 0.0018 U NA NA 
alpha-Endosulfan 37 0.059 U 0.049 U 0.0018 U NA NA 
beta-Endosulfan 37 0.059 U 0.049 U 0.00037 J NA NA 
Dieldrin 0.03 0.61 0.5 0.0023 0.068 0.025 
Endosulfan sulfate 37 0.059 U 0.049 U 0.0018 U NA NA 
Endrin 1.8 0.059 U 0.049 U 0.0018 U NA NA 
Endrin aldehyde 1.8 0.059 U 0.049 U 0.0018 U NA NA 
Endrin Ketone 1.8 0.059 U 0.049 U 0.0018 U NA NA 
gamma-Chlordane 1.6 0.059 U 0.049 U 0.0018 U NA NA 
Heptachlor 0.11 0.059 U 0.049 U 0.0018 U NA NA 
Heptachlor epoxide 0.053 0.059 U 0.049 U 0.0018 U NA NA 
Methoxychlor 31 0.11 U 0.095 U 0.0036 U NA NA 
p,p'-DDD 2 0.059 U 0.049 U 0.0018 U NA NA 
p,p'-DDE 1.4 0.059 U 0.049 U 0.0018 U NA NA 
p,p'-DDT 1.7 0.0084 J 0.0079 J 0.0018 U NA NA 
PCB-1260 (Aroclor 1260) 0.22 0.046 U 0.038 U 0.036 U NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 0.46 U 0.38 U 0.36 U NA NA 
2-Chloronaphthalene 630 0.46 U 0.38 U 0.36 U NA NA 
2-Methylnaphthalene 31 0.46 U 0.38 U 0.36 U NA NA 
4-Methylphenol (p-Cresol) 31 0.46 U 0.38 U 0.36 U NA NA 
Acenaphthene 340 0.46 U 0.38 U 0.36 U NA NA 
Acenaphthylene 340 0.46 U 0.38 U 0.36 U NA NA 
Anthracene 1700 0.46 U 0.38 U 0.36 U NA NA 
Benzaldehyde 780 0.46 U 0.38 U 0.36 U NA NA 
Benzo(a)anthracene 0.15 0.033 J 0.026 J 0.36 U NA NA 
Benzo(a)pyrene 0.015 0.038 J 0.026 J 0.36 U NA NA 
Benzo(b)fluoranthene 0.15 0.062 J 0.049 J 0.36 U NA NA 
Benzo(g,h,i)perylene 170 0.031 J 0.012 J 0.36 U NA NA 
Benzo(k)fluoranthene 1.5 0.019 J 0.019 J 0.36 U NA NA 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB01 AOC11-SB01-E20 AOC11-SB01-E50 
1/26/2006 12/10/2007 12/10/2007 

0.00-0.50 ft 0.00-0.50 ft 
Duplicate 

4.50-5.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 0.46 U 0.38 U 0.36 U NA NA 
bis(2-Ethylhexyl)phthalate 35 0.089 J 0.078 J 0.36 U NA NA 
Carbazole -- 0.46 U 0.38 U 0.36 U NA NA 
Chrysene 15 0.049 J 0.034 J 0.36 U NA NA 
Dibenzo(a,h)anthracene 0.015 0.46 U 0.38 U 0.36 U NA NA 
Dibenzofuran 7.8 0.46 U 0.38 U 0.36 U NA NA 
Fluoranthene 230 0.055 J 0.037 J 0.36 U NA NA 
Fluorene 230 0.46 U 0.38 U 0.36 U NA NA 
Indeno(1,2,3-c,d)pyrene 0.15 0.029 J 0.38 U 0.36 U NA NA 
Naphthalene 3.6 0.46 U 0.38 U 0.36 U NA NA 
Pentachlorophenol 0.89 2.2 U 1.8 U 1.7 U NA NA 
Phenanthrene 170 0.033 J 0.024 J 0.36 U NA NA 
Pyrene 170 0.063 J 0.044 J 0.36 U NA NA 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA 0.024 U NA NA 
Benzene 1.1 NA NA 0.0061 U NA NA 
Isopropylbenzene 210 NA NA 0.0061 U NA NA 
Methylene chloride 56 NA NA 0.0061 U NA NA 
Styrene 630 NA NA 0.0061 U NA NA 
Toluene 500 NA NA 0.0061 U NA NA 
Trichloroethene 0.91 NA NA 0.0061 U NA NA 
Xylenes, Total 63 NA NA 0.018 U NA NA 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- 34000 20300 589 NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB01-N20 AOC11-SB01-N50 AOC11-SB01-S20 AOC11-SB01-S50 AOC11-SB01-W20 
12/10/2007 12/10/2007 12/10/2007 12/10/2007 12/10/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 0.0034 0.15 0.0062 0.0038 0.0081 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 NA NA NA NA NA 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 NA NA NA NA NA 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 NA NA NA NA NA 
Acenaphthylene 340 NA NA NA NA NA 
Anthracene 1700 NA NA NA NA NA 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 NA NA NA NA NA 
Benzo(a)pyrene 0.015 NA NA NA NA NA 
Benzo(b)fluoranthene 0.15 NA NA NA NA NA 
Benzo(g,h,i)perylene 170 NA NA NA NA NA 
Benzo(k)fluoranthene 1.5 NA NA NA NA NA 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB01-N20 AOC11-SB01-N50 AOC11-SB01-S20 AOC11-SB01-S50 AOC11-SB01-W20 
12/10/2007 12/10/2007 12/10/2007 12/10/2007 12/10/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 NA NA NA NA NA 
Dibenzo(a,h)anthracene 0.015 NA NA NA NA NA 
Dibenzofuran 7.8 NA NA NA NA NA 
Fluoranthene 230 NA NA NA NA NA 
Fluorene 230 NA NA NA NA NA 
Indeno(1,2,3-c,d)pyrene 0.15 NA NA NA NA NA 
Naphthalene 3.6 NA NA NA NA NA 
Pentachlorophenol 0.89 NA NA NA NA NA 
Phenanthrene 170 NA NA NA NA NA 
Pyrene 170 NA NA NA NA NA 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- NA NA 5.2 NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB01-W50 AOC11-SB02 AOC11-SB03 
12/10/2007 1/26/2006 1/26/2006 
0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA 0.25 U 0.25 U 0.25 U 0.25 U 
2,4-Dinitrotoluene 1.6 NA 0.25 U 0.25 U 0.25 U 0.25 U 
2,6-Dinitrotoluene 6.1 NA 0.25 U 0.25 U 0.25 U 0.25 U 
2-Nitrotoluene 2.9 NA 0.25 U 0.25 U 0.25 U 0.25 U 
4-Nitrotoluene 30 NA 0.25 U 0.25 U 0.25 U 0.25 U 
Nitrobenzene 4.8 NA 0.25 U 0.25 U 0.25 U 0.25 U 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA 0.01 U 0.0019 U 0.0019 U 0.0019 U 
alpha-Chlordane 1.6 NA 0.01 U 0.0019 U 0.0019 U 0.0019 U 
alpha-Endosulfan 37 NA 0.01 U 0.0019 U 0.0019 U 0.0019 U 
beta-Endosulfan 37 NA 0.01 U 0.00033 J 0.0019 U 0.0019 U 
Dieldrin 0.03 0.035 0.027 0.0019 U 0.00073 J 0.0019 U 
Endosulfan sulfate 37 NA 0.01 U 0.0019 U 0.0019 U 0.0019 U 
Endrin 1.8 NA 0.01 U 0.0019 U 0.0019 U 0.0019 U 
Endrin aldehyde 1.8 NA 0.01 U 0.0019 U 0.0019 U 0.0019 U 
Endrin Ketone 1.8 NA 0.01 U 0.0019 U 0.0019 U 0.0019 U 
gamma-Chlordane 1.6 NA 0.01 U 0.0019 U 0.0019 U 0.0019 U 
Heptachlor 0.11 NA 0.01 U 0.0019 U 0.0019 U 0.0019 U 
Heptachlor epoxide 0.053 NA 0.01 U 0.0019 U 0.0019 U 0.0019 U 
Methoxychlor 31 NA 0.019 U 0.0037 U 0.0036 U 0.0038 U 
p,p'-DDD 2 NA 0.01 U 0.00023 J 0.0019 U 0.0019 U 
p,p'-DDE 1.4 NA 0.01 U 0.0019 U 0.0019 U 0.0019 U 
p,p'-DDT 1.7 NA 0.0031 J 0.0019 U 0.0019 U 0.0019 U 
PCB-1260 (Aroclor 1260) 0.22 NA 0.039 U 0.037 U 0.036 U 0.038 U 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA 0.39 U 0.37 U 0.36 U 0.38 U 
2-Chloronaphthalene 630 NA 0.39 U 0.37 U 0.36 U 0.38 U 
2-Methylnaphthalene 31 NA 0.39 U 0.37 U 0.36 U 0.38 U 
4-Methylphenol (p-Cresol) 31 NA 0.39 U 0.37 U 0.36 U 0.38 U 
Acenaphthene 340 NA 0.39 U 0.37 U 0.36 U 0.38 U 
Acenaphthylene 340 NA 0.39 U 0.37 U 0.36 U 0.38 U 
Anthracene 1700 NA 0.39 U 0.37 U 0.36 U 0.38 U 
Benzaldehyde 780 NA 0.39 U 0.37 U 0.36 U 0.38 U 
Benzo(a)anthracene 0.15 NA 0.02 J 0.37 U 0.36 U 0.38 U 
Benzo(a)pyrene 0.015 NA 0.021 J 0.37 U 0.36 U 0.38 U 
Benzo(b)fluoranthene 0.15 NA 0.032 J 0.37 U 0.36 U 0.38 U 
Benzo(g,h,i)perylene 170 NA 0.39 U 0.37 U 0.36 U 0.38 U 
Benzo(k)fluoranthene 1.5 NA 0.012 J 0.37 U 0.36 U 0.38 U 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB01-W50 AOC11-SB02 AOC11-SB03 
12/10/2007 1/26/2006 1/26/2006 
0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA 0.39 U 0.028 J 0.36 U 0.38 U 
bis(2-Ethylhexyl)phthalate 35 NA 0.51 0.37 U 0.36 U 0.38 U 
Carbazole -- NA 0.39 U 0.37 U 0.36 U 0.38 U 
Chrysene 15 NA 0.028 J 0.37 U 0.36 U 0.38 U 
Dibenzo(a,h)anthracene 0.015 NA 0.39 U 0.37 U 0.36 U 0.38 U 
Dibenzofuran 7.8 NA 0.39 U 0.37 U 0.36 U 0.38 U 
Fluoranthene 230 NA 0.045 J 0.37 U 0.36 U 0.38 U 
Fluorene 230 NA 0.39 U 0.37 U 0.36 U 0.014 J 
Indeno(1,2,3-c,d)pyrene 0.15 NA 0.019 J 0.37 U 0.36 U 0.38 U 
Naphthalene 3.6 NA 0.39 U 0.37 U 0.36 U 0.38 U 
Pentachlorophenol 0.89 NA 1.9 U 1.8 U 1.8 U 1.8 U 
Phenanthrene 170 NA 0.025 J 0.37 U 0.36 U 0.38 U 
Pyrene 170 NA 0.034 J 0.37 U 0.36 U 0.38 U 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA 0.023 U NA 0.022 U 
Benzene 1.1 NA NA 0.0056 U NA 0.0055 U 
Isopropylbenzene 210 NA NA 0.0056 U NA 0.0055 U 
Methylene chloride 56 NA NA 0.0056 U NA 0.0055 U 
Styrene 630 NA NA 0.0056 U NA 0.0055 U 
Toluene 500 NA NA 0.0056 U NA 0.0055 U 
Trichloroethene 0.91 NA NA 0.0056 U NA 0.0055 U 
Xylenes, Total 63 NA NA 0.017 U NA 0.016 U 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA 11100 55.5 U 3840 2460 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB04 AOC11-SB05 
1/26/2006 1/26/2006 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 0.00-0.50 ft 
Duplicate 

4.50-5.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Nitrotoluene 
4-Nitrotoluene 
Nitrobenzene 

19 
1.6 
6.1 
2.9 
30 
4.8 

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Pesticides/PCBs (mg/kg) 
Aldrin 0.029 0.0019 U 0.0019 U 0.0023 J 0.011 U 0.0019 U 
alpha-Chlordane 1.6 0.0019 U 0.0019 U 0.011 U 0.011 U 0.0019 U 
alpha-Endosulfan 37 0.0019 U 0.0019 U 0.011 U 0.011 U 0.0019 U 
beta-Endosulfan 37 0.0019 U 0.0019 U 0.011 U 0.011 U 0.0019 U 
Dieldrin 0.03 0.00098 J 0.0019 U 0.26 0.26 0.0019 U 
Endosulfan sulfate 37 0.0019 U 0.0019 U 0.011 U 0.011 U 0.0019 U 
Endrin 1.8 0.0019 U 0.0019 U 0.011 U 0.011 U 0.0019 U 
Endrin aldehyde 1.8 0.0019 U 0.0019 U 0.011 U 0.011 U 0.0019 U 
Endrin Ketone 1.8 0.0019 U 0.0019 U 0.011 U 0.011 U 0.0019 U 
gamma-Chlordane 1.6 0.0019 U 0.0019 U 0.011 U 0.011 U 0.0019 U 
Heptachlor 0.11 0.0019 U 0.0019 U 0.011 U 0.011 U 0.0019 U 
Heptachlor epoxide 0.053 0.0019 U 0.0019 U 0.011 U 0.011 U 0.0019 U 
Methoxychlor 31 0.0037 U 0.0037 U 0.022 U 0.022 U 0.0036 U 
p,p'-DDD 2 0.0019 U 0.0019 U 0.011 U 0.011 U 0.0019 U 
p,p'-DDE 1.4 0.0019 U 0.0019 U 0.011 U 0.011 U 0.0019 U 
p,p'-DDT 1.7 0.0019 U 0.0019 U 0.0027 J 0.011 U 0.0019 U 
PCB-1260 (Aroclor 1260) 0.22 0.037 U 0.037 U 0.043 U 0.044 U 0.11 R 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 0.37 U 0.37 U 0.43 U 0.44 U 0.36 U 
2-Chloronaphthalene 630 0.37 U 0.37 U 0.43 U 0.44 U 0.36 U 
2-Methylnaphthalene 31 0.37 U 0.37 U 0.43 U 0.44 U 0.36 U 
4-Methylphenol (p-Cresol) 31 0.37 U 0.37 U 0.43 U 0.44 U 0.36 U 
Acenaphthene 340 0.37 U 0.37 U 0.016 J 0.032 J 0.36 U 
Acenaphthylene 340 0.37 U 0.37 U 0.43 U 0.028 J 0.36 U 
Anthracene 1700 0.37 U 0.37 U 0.055 J 0.098 J 0.36 U 
Benzaldehyde 780 0.37 U 0.37 U 0.68 J 1.2 J 0.36 U 
Benzo(a)anthracene 0.15 0.37 U 0.37 U 0.16 J 0.28 J 0.36 U 
Benzo(a)pyrene 0.015 0.37 U 0.37 U 0.16 J 0.26 J 0.36 U 
Benzo(b)fluoranthene 0.15 0.37 U 0.37 U 0.21 J 0.37 J 0.36 U 
Benzo(g,h,i)perylene 170 0.37 U 0.37 U 0.15 J 0.26 J 0.36 U 
Benzo(k)fluoranthene 1.5 0.37 U 0.37 U 0.077 J 0.12 J 0.36 U 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB04 AOC11-SB05 
1/26/2006 1/26/2006 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 0.00-0.50 ft 
Duplicate 

4.50-5.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 

260 
35 
--
15 

0.015 

0.025 J 0.37 U 0.43 U 0.44 U 0.036 J 
0.37 U 0.37 U 0.43 U 0.44 U 0.36 U 
0.37 U 0.37 U 0.032 J 0.073 J 0.36 U 
0.37 U 0.37 U 0.19 J 0.32 J 0.36 U 
0.37 U 0.37 U 0.43 U 0.066 J 0.36 U 

Dibenzofuran 7.8 0.37 U 0.37 U 0.43 U 0.024 J 0.36 U 
Fluoranthene 230 0.37 U 0.37 U 0.39 J 0.7 0.36 U 
Fluorene 230 0.37 U 0.37 U 0.43 U 0.035 J 0.36 U 
Indeno(1,2,3-c,d)pyrene 0.15 0.37 U 0.37 U 0.048 J 0.23 J 0.36 U 
Naphthalene 3.6 0.37 U 0.37 U 0.43 U 0.44 U 0.36 U 
Pentachlorophenol 0.89 1.8 U 1.8 U 2.1 U 2.2 U 1.8 U 
Phenanthrene 170 0.37 U 0.37 U 0.24 J 0.45 0.36 U 
Pyrene 170 0.37 U 0.37 U 0.29 J 0.49 0.36 U 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA 0.022 U NA NA 0.019 U 
Benzene 1.1 NA 0.0056 U NA NA 0.0047 U 
Isopropylbenzene 210 NA 0.0056 U NA NA 0.0047 U 
Methylene chloride 56 NA 0.0056 U NA NA 0.0047 U 
Styrene 630 NA 0.0056 U NA NA 0.0047 U 
Toluene 500 NA 0.0056 U NA NA 0.0047 U 
Trichloroethene 0.91 NA 0.0056 U NA NA 0.0047 U 
Xylenes, Total 63 NA 0.017 U NA NA 0.014 U 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- 3250 1590 26800 36400 601 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB05-E20 AOC11-SB05-E50 AOC11-SB05-N20 AOC11-SB05-N50 AOC11-SB05-S20 
12/10/2007 12/10/2007 12/10/2007 12/10/2007 12/10/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 0.35 0.032 0.68 0.019 0.41 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 NA NA NA NA NA 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 NA NA NA NA NA 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 0.071 U 0.075 U 0.074 U 0.076 U 0.073 U 
Acenaphthylene 340 0.071 U 0.075 U 0.074 U 0.076 U 0.073 U 
Anthracene 1700 0.071 U 0.075 U 0.074 U 0.076 U 0.073 U 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 0.014 J 0.075 U 0.074 U 0.05 J 0.02 J 
Benzo(a)pyrene 0.015 0.026 J 0.016 J 0.021 J 0.053 J 0.018 J 
Benzo(b)fluoranthene 0.15 0.04 J 0.019 J 0.026 J 0.07 J 0.073 UJ 
Benzo(g,h,i)perylene 170 0.03 J 0.014 J 0.074 U 0.056 J 0.017 J 
Benzo(k)fluoranthene 1.5 0.015 J 0.075 U 0.074 U 0.019 J 0.073 UJ 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB05-E20 AOC11-SB05-E50 AOC11-SB05-N20 AOC11-SB05-N50 AOC11-SB05-S20 
12/10/2007 12/10/2007 12/10/2007 12/10/2007 12/10/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 0.026 J 0.015 J 0.074 U 0.064 J 0.021 J 
Dibenzo(a,h)anthracene 0.015 0.071 UJ 0.075 U 0.074 U 0.076 U 0.073 UJ 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 

7.8 
230 
230 
0.15 
3.6 
0.89 

NA NA NA NA NA 
0.044 J 0.032 J 0.065 J 0.11 0.031 J 
0.071 U 0.075 U 0.074 U 0.076 U 0.073 U 
0.029 J 0.015 J 0.074 U 0.053 J 0.017 J 
0.071 U 0.075 U 0.074 U 0.076 U 0.073 U 

NA NA NA NA NA 
Phenanthrene 170 0.02 J 0.075 U 0.034 J 0.039 J 0.073 U 
Pyrene 170 0.041 J 0.024 J 0.047 J 0.076 0.022 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- 5.3 NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB05-S50 AOC11-SB05-W20 AOC11-SB05-W50 AOC11-SB06 
12/10/2007 12/10/2007 12/10/2007 1/26/2006 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA 0.25 U 0.25 U 
2,4-Dinitrotoluene 1.6 NA NA NA 0.25 U 0.25 U 
2,6-Dinitrotoluene 6.1 NA NA NA 0.25 U 0.25 U 
2-Nitrotoluene 2.9 NA NA NA 0.25 U 0.25 U 
4-Nitrotoluene 30 NA NA NA 0.25 U 0.25 U 
Nitrobenzene 4.8 NA NA NA 0.25 U 0.25 U 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA 0.0019 U 0.002 U 
alpha-Chlordane 1.6 NA NA NA 0.0019 U 0.002 U 
alpha-Endosulfan 37 NA NA NA 0.0019 U 0.002 U 
beta-Endosulfan 37 NA NA NA 0.0005 J 0.002 U 
Dieldrin 0.03 0.011 0.0067 0.0023 0.006 0.002 U 
Endosulfan sulfate 37 NA NA NA 0.0019 U 0.002 U 
Endrin 1.8 NA NA NA 0.0019 U 0.002 U 
Endrin aldehyde 1.8 NA NA NA 0.0019 U 0.002 U 
Endrin Ketone 1.8 NA NA NA 0.0019 U 0.002 U 
gamma-Chlordane 1.6 NA NA NA 0.0019 U 0.002 U 
Heptachlor 0.11 NA NA NA 0.0019 U 0.002 U 
Heptachlor epoxide 0.053 NA NA NA 0.0019 U 0.002 U 
Methoxychlor 31 NA NA NA 0.0037 U 0.0038 U 
p,p'-DDD 2 NA NA NA 0.0019 U 0.002 U 
p,p'-DDE 1.4 NA NA NA 0.00023 J 0.002 U 
p,p'-DDT 1.7 NA NA NA 0.0019 U 0.002 U 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA 0.037 U 0.038 U 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA 0.37 U 0.38 U 
2-Chloronaphthalene 630 NA NA NA 0.37 U 0.38 U 
2-Methylnaphthalene 31 NA NA NA 0.37 U 0.38 U 
4-Methylphenol (p-Cresol) 31 NA NA NA 0.37 U 0.38 U 
Acenaphthene 340 0.071 U 0.075 U 0.073 U 0.37 U 0.38 U 
Acenaphthylene 340 0.071 U 0.075 U 0.073 U 0.37 U 0.38 U 
Anthracene 1700 0.071 U 0.075 U 0.073 U 0.37 U 0.38 U 
Benzaldehyde 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

780 
0.15 
0.015 
0.15 
170 
1.5 

NA NA NA 0.37 U 0.38 U 
0.071 U 0.075 U 0.023 J 0.37 U 0.38 U 
0.071 U 0.012 J 0.014 J 0.37 U 0.38 U 
0.021 J 0.016 J 0.02 J 0.37 U 0.38 U 
0.071 U 0.075 U 0.016 J 0.37 U 0.38 U 
0.071 U 0.075 U 0.073 U 0.37 U 0.38 U 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB05-S50 AOC11-SB05-W20 AOC11-SB05-W50 AOC11-SB06 
12/10/2007 12/10/2007 12/10/2007 1/26/2006 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA 0.37 U 0.38 U 
bis(2-Ethylhexyl)phthalate 35 NA NA NA 0.37 U 0.38 U 
Carbazole -- NA NA NA 0.37 U 0.38 U 
Chrysene 15 0.015 J 0.075 U 0.019 J 0.37 U 0.38 U 
Dibenzo(a,h)anthracene 0.015 0.071 U 0.075 U 0.073 U 0.37 U 0.38 U 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 

7.8 
230 
230 
0.15 
3.6 
0.89 

NA NA NA 0.37 U 0.38 U 
0.025 J 0.031 J 0.044 J 0.37 U 0.38 U 
0.071 U 0.075 U 0.073 U 0.37 U 0.38 U 
0.014 J 0.018 J 0.017 J 0.37 U 0.38 U 
0.071 U 0.075 U 0.073 U 0.37 U 0.38 U 

NA NA NA 1.8 U 1.8 U 
Phenanthrene 170 0.071 U 0.075 U 0.025 J 0.37 U 0.38 U 
Pyrene 170 0.071 U 0.075 U 0.032 J 0.37 U 0.38 U 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA 0.019 U 
Benzene 1.1 NA NA NA NA 0.0048 U 
Isopropylbenzene 210 NA NA NA NA 0.0048 U 
Methylene chloride 56 NA NA NA NA 0.0048 U 
Styrene 630 NA NA NA NA 0.0048 U 
Toluene 500 NA NA NA NA 0.0048 U 
Trichloroethene 0.91 NA NA NA NA 0.0048 U 
Xylenes, Total 63 NA NA NA NA 0.014 U 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA 2200 1440 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB07 AOC11-SB08 AOC11-SB08-E20 
1/26/2006 1/26/2006 12/10/2007 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Nitrotoluene 
4-Nitrotoluene 
Nitrobenzene 

19 
1.6 
6.1 
2.9 
30 
4.8 

0.25 U 0.25 U 0.25 U 0.25 U NA 
0.25 U 0.25 U 0.25 U 0.25 U NA 
0.25 U 0.25 U 0.25 U 0.25 U NA 
0.25 U 0.25 U 0.25 U 0.25 U NA 
0.25 U 0.25 U 0.25 U 0.25 U NA 
0.25 U 0.25 U 0.25 U 0.25 U NA 

Pesticides/PCBs (mg/kg) 
Aldrin 0.029 0.002 U 0.0019 U 0.12 U 0.0019 U NA 
alpha-Chlordane 1.6 0.002 U 0.0019 U 0.12 U 0.0019 U NA 
alpha-Endosulfan 37 0.002 U 0.0019 U 0.12 U 0.0019 U NA 
beta-Endosulfan 37 0.002 U 0.0019 U 0.12 U 0.0019 U NA 
Dieldrin 0.03 0.002 U 0.0019 U 1.4 0.0019 U 0.1 
Endosulfan sulfate 37 0.002 U 0.0019 U 0.12 U 0.0019 U NA 
Endrin 1.8 0.002 U 0.0019 U 0.12 U 0.0019 U NA 
Endrin aldehyde 1.8 0.002 U 0.0019 U 0.12 U 0.0019 U NA 
Endrin Ketone 1.8 0.002 U 0.0019 U 0.12 U 0.0019 U NA 
gamma-Chlordane 1.6 0.002 U 0.0019 U 0.12 U 0.0019 U NA 
Heptachlor 0.11 0.002 U 0.0019 U 0.12 U 0.0019 U NA 
Heptachlor epoxide 0.053 0.002 U 0.0019 U 0.12 U 0.0019 U NA 
Methoxychlor 31 0.0038 U 0.0036 U 0.23 U 0.0036 U NA 
p,p'-DDD 2 0.002 U 0.0019 U 0.12 U 0.0019 U NA 
p,p'-DDE 1.4 0.002 U 0.0019 U 0.018 J 0.0019 U NA 
p,p'-DDT 1.7 0.002 U 0.0019 U 0.073 J 0.0019 U 0.00071 J 
PCB-1260 (Aroclor 1260) 0.22 0.038 U 0.036 U 0.046 U 0.036 U NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 0.38 U 0.36 U 2.3 U 0.36 U NA 
2-Chloronaphthalene 630 0.38 U 0.36 U 2.3 U 0.36 U NA 
2-Methylnaphthalene 31 0.38 U 0.36 U 2.3 U 0.36 U NA 
4-Methylphenol (p-Cresol) 31 0.38 U 0.36 U 2.3 U 0.36 U NA 
Acenaphthene 340 0.38 U 0.36 U 2.3 U 0.36 U NA 
Acenaphthylene 340 0.38 U 0.36 U 2.3 U 0.36 U NA 
Anthracene 1700 0.38 U 0.36 U 2.3 U 0.36 U NA 
Benzaldehyde 780 0.38 U 0.36 U 2.3 U 0.36 U NA 
Benzo(a)anthracene 0.15 0.38 U 0.36 U 2.3 U 0.36 U NA 
Benzo(a)pyrene 0.015 0.38 U 0.36 U 2.3 U 0.36 U NA 
Benzo(b)fluoranthene 0.15 0.38 U 0.36 U 2.3 U 0.36 U NA 
Benzo(g,h,i)perylene 170 0.38 U 0.36 U 2.3 U 0.36 U NA 
Benzo(k)fluoranthene 1.5 0.38 U 0.36 U 2.3 U 0.36 U NA 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB07 AOC11-SB08 AOC11-SB08-E20 
1/26/2006 1/26/2006 12/10/2007 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 

260 
35 
--
15 

0.015 
7.8 
230 
230 
0.15 
3.6 
0.89 
170 
170 

0.042 J 0.026 J 2.3 U 0.36 U NA 
0.38 U 0.36 U 2.3 U 0.36 U NA 
0.38 U 0.36 U 2.3 U 0.36 U NA 
0.38 U 0.36 U 2.3 U 0.36 U NA 
0.38 U 0.36 U 2.3 U 0.36 U NA 
0.38 U 0.36 U 2.3 U 0.36 U NA 
0.38 U 0.36 U 2.3 U 0.36 U NA 
0.38 U 0.36 U 2.3 U 0.36 U NA 
0.38 U 0.36 U 2.3 U 0.36 U NA 
0.38 U 0.36 U 2.3 U 0.36 U NA 
1.9 U 1.8 U 11 U 1.8 U NA 
0.38 U 0.36 U 2.3 U 0.36 U NA 
0.38 U 0.36 U 2.3 U 0.36 U NA 

Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA 0.027 U NA 0.022 U NA 
Benzene 1.1 NA 0.0068 U NA 0.0054 U NA 
Isopropylbenzene 210 NA 0.0068 U NA 0.0054 U NA 
Methylene chloride 56 NA 0.0068 U NA 0.0054 U NA 
Styrene 630 NA 0.0068 U NA 0.0054 U NA 
Toluene 500 NA 0.0068 U NA 0.0054 U NA 
Trichloroethene 0.91 NA 0.0068 U NA 0.0054 U NA 
Xylenes, Total 63 NA 0.02 U NA 0.016 U NA 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- 1600 54.9 U 33500 55.1 U NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB08-E50 AOC11-SB08-N20 AOC11-SB08-N50 AOC11-SB08-S20 
12/10/2007 12/10/2007 12/10/2007 12/10/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 0.027 0.045 L 0.015 0.0034 0.0036 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 NA NA NA NA NA 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 0.0011 J 0.0026 0.0015 J 0.00093 J 0.00058 J 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 NA NA NA NA NA 
Acenaphthylene 340 NA NA NA NA NA 
Anthracene 1700 NA NA NA NA NA 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 NA NA NA NA NA 
Benzo(a)pyrene 0.015 NA NA NA NA NA 
Benzo(b)fluoranthene 0.15 NA NA NA NA NA 
Benzo(g,h,i)perylene 170 NA NA NA NA NA 
Benzo(k)fluoranthene 1.5 NA NA NA NA NA 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB08-E50 AOC11-SB08-N20 AOC11-SB08-N50 AOC11-SB08-S20 
12/10/2007 12/10/2007 12/10/2007 12/10/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 NA NA NA NA NA 
Dibenzo(a,h)anthracene 0.015 NA NA NA NA NA 
Dibenzofuran 7.8 NA NA NA NA NA 
Fluoranthene 230 NA NA NA NA NA 
Fluorene 230 NA NA NA NA NA 
Indeno(1,2,3-c,d)pyrene 0.15 NA NA NA NA NA 
Naphthalene 3.6 NA NA NA NA NA 
Pentachlorophenol 0.89 NA NA NA NA NA 
Phenanthrene 170 NA NA NA NA NA 
Pyrene 170 NA NA NA NA NA 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB08-S50 AOC11-SB08-W20 AOC11-SB08-W50 AOC11-SB09 
12/10/2007 12/10/2007 12/10/2007 1/26/2006 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA 0.25 U 0.25 U 
2,4-Dinitrotoluene 1.6 NA NA NA 0.25 U 0.25 U 
2,6-Dinitrotoluene 6.1 NA NA NA 0.25 U 0.25 U 
2-Nitrotoluene 2.9 NA NA NA 0.25 U 0.25 U 
4-Nitrotoluene 30 NA NA NA 0.25 U 0.25 U 
Nitrobenzene 4.8 NA NA NA 0.25 U 0.25 U 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA 0.002 U 0.0019 U 
alpha-Chlordane 1.6 NA NA NA 0.002 U 0.0019 U 
alpha-Endosulfan 37 NA NA NA 0.002 U 0.0019 U 
beta-Endosulfan 37 NA NA NA 0.002 U 0.0019 U 
Dieldrin 0.03 0.21 0.0056 J 0.018 0.0088 0.0019 U 
Endosulfan sulfate 37 NA NA NA 0.002 U 0.0019 U 
Endrin 1.8 NA NA NA 0.002 U 0.0019 U 
Endrin aldehyde 1.8 NA NA NA 0.002 U 0.0019 U 
Endrin Ketone 1.8 NA NA NA 0.002 U 0.0019 U 
gamma-Chlordane 1.6 NA NA NA 0.002 U 0.0019 U 
Heptachlor 0.11 NA NA NA 0.002 U 0.0019 U 
Heptachlor epoxide 0.053 NA NA NA 0.002 U 0.0019 U 
Methoxychlor 31 NA NA NA 0.0039 U 0.0037 U 
p,p'-DDD 2 NA NA NA 0.002 U 0.0019 U 
p,p'-DDE 1.4 NA NA NA 0.002 U 0.0019 U 
p,p'-DDT 1.7 0.00093 J 0.0035 J 0.00073 J 0.002 U 0.0019 U 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA 0.039 U 0.037 U 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA 0.39 U 0.37 U 
2-Chloronaphthalene 630 NA NA NA 0.39 U 0.37 U 
2-Methylnaphthalene 31 NA NA NA 0.39 U 0.37 U 
4-Methylphenol (p-Cresol) 31 NA NA NA 0.39 U 0.37 U 
Acenaphthene 340 NA NA NA 0.39 U 0.37 U 
Acenaphthylene 340 NA NA NA 0.39 U 0.37 U 
Anthracene 1700 NA NA NA 0.39 U 0.37 U 
Benzaldehyde 780 NA NA NA 0.39 U 0.37 U 
Benzo(a)anthracene 0.15 NA NA NA 0.014 J 0.37 U 
Benzo(a)pyrene 0.015 NA NA NA 0.017 J 0.37 U 
Benzo(b)fluoranthene 0.15 NA NA NA 0.39 U 0.37 U 
Benzo(g,h,i)perylene 170 NA NA NA 0.39 U 0.37 U 
Benzo(k)fluoranthene 1.5 NA NA NA 0.39 U 0.37 U 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB08-S50 AOC11-SB08-W20 AOC11-SB08-W50 AOC11-SB09 
12/10/2007 12/10/2007 12/10/2007 1/26/2006 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA 0.031 J 0.038 J 
bis(2-Ethylhexyl)phthalate 35 NA NA NA 0.39 U 0.37 U 
Carbazole -- NA NA NA 0.39 U 0.37 U 
Chrysene 15 NA NA NA 0.015 J 0.37 U 
Dibenzo(a,h)anthracene 0.015 NA NA NA 0.39 U 0.37 U 
Dibenzofuran 7.8 NA NA NA 0.39 U 0.37 U 
Fluoranthene 230 NA NA NA 0.022 J 0.37 U 
Fluorene 230 NA NA NA 0.39 U 0.37 U 
Indeno(1,2,3-c,d)pyrene 0.15 NA NA NA 0.39 U 0.37 U 
Naphthalene 3.6 NA NA NA 0.39 U 0.37 U 
Pentachlorophenol 0.89 NA NA NA 1.9 U 1.8 U 
Phenanthrene 170 NA NA NA 0.39 U 0.37 U 
Pyrene 170 NA NA NA 0.023 J 0.37 U 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA 0.021 U 
Benzene 1.1 NA NA NA NA 0.0053 U 
Isopropylbenzene 210 NA NA NA NA 0.0053 U 
Methylene chloride 56 NA NA NA NA 0.0053 U 
Styrene 630 NA NA NA NA 0.0053 U 
Toluene 500 NA NA NA NA 0.0053 U 
Trichloroethene 0.91 NA NA NA NA 0.0053 U 
Xylenes, Total 63 NA NA NA NA 0.016 U 
pH (pH Units) 
pH -- NA 8 NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA 6100 55.3 U 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB10 AOC11-SB11 
1/25/2006 1/25/2006 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 4.50-5.50 ft 4.50-5.50 ft 
Duplicate 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Nitrotoluene 
4-Nitrotoluene 
Nitrobenzene 

19 
1.6 
6.1 
2.9 
30 
4.8 

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

Pesticides/PCBs (mg/kg) 
Aldrin 0.029 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
alpha-Chlordane 1.6 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
alpha-Endosulfan 37 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
beta-Endosulfan 37 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
Dieldrin 0.03 0.00057 J 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
Endosulfan sulfate 37 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
Endrin 1.8 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
Endrin aldehyde 1.8 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
Endrin Ketone 1.8 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
gamma-Chlordane 1.6 0.002 U 0.0019 U 0.0019 U 0.00025 J 0.0018 U 
Heptachlor 0.11 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
Heptachlor epoxide 0.053 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
Methoxychlor 31 0.0038 U 0.0036 U 0.0038 U 0.0036 U 0.0036 U 
p,p'-DDD 2 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
p,p'-DDE 1.4 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
p,p'-DDT 1.7 0.002 U 0.0019 U 0.0019 U 0.0019 U 0.0018 U 
PCB-1260 (Aroclor 1260) 0.22 0.038 U 0.036 U 0.038 U 0.036 U 0.036 U 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
2-Chloronaphthalene 630 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
2-Methylnaphthalene 31 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
4-Methylphenol (p-Cresol) 31 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
Acenaphthene 340 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
Acenaphthylene 340 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
Anthracene 1700 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
Benzaldehyde 780 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
Benzo(a)anthracene 0.15 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
Benzo(a)pyrene 0.015 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
Benzo(b)fluoranthene 0.15 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
Benzo(g,h,i)perylene 170 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
Benzo(k)fluoranthene 1.5 0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB10 AOC11-SB11 
1/25/2006 1/25/2006 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 4.50-5.50 ft 4.50-5.50 ft 
Duplicate 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 

260 
35 
--
15 

0.015 
7.8 
230 
230 
0.15 
3.6 
0.89 
170 
170 

0.03 J 0.025 J 0.027 J 0.029 J 0.013 J 
0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
1.9 U 1.8 U 1.8 U 1.8 U 1.7 U 
0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 
0.38 U 0.36 U 0.38 U 0.36 U 0.36 U 

Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA 0.02 U NA 0.025 U 0.023 U 
Benzene 1.1 NA 0.0051 U NA 0.0014 J 0.0059 U 
Isopropylbenzene 210 NA 0.0051 U NA 0.0063 U 0.0059 U 
Methylene chloride 56 NA 0.0051 U NA 0.0063 U 0.0059 U 
Styrene 630 NA 0.0051 U NA 0.0063 U 0.0059 U 
Toluene 500 NA 0.0051 U NA 0.0063 U 0.0059 U 
Trichloroethene 0.91 NA 0.0051 U NA 0.0063 U 0.0059 U 
Xylenes, Total 63 NA 0.015 U NA 0.019 U 0.018 U 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- 701 55 U 113 531 1070 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB12 AOC11-SB12-E20 AOC11-SB12-E50 AOC11-SB12-N20 
1/25/2006 12/10/2007 12/10/2007 12/10/2007 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 0.25 U 0.25 U NA NA NA 
2,4-Dinitrotoluene 1.6 0.25 U 0.25 U NA NA NA 
2,6-Dinitrotoluene 6.1 0.25 U 0.25 U NA NA NA 
2-Nitrotoluene 2.9 0.25 U 0.25 U NA NA NA 
4-Nitrotoluene 30 0.25 U 0.25 U NA NA NA 
Nitrobenzene 4.8 0.25 U 0.25 U NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 
alpha-Chlordane 
alpha-Endosulfan 
beta-Endosulfan 
Dieldrin 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin Ketone 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
p,p'-DDD 
p,p'-DDE 
p,p'-DDT 
PCB-1260 (Aroclor 1260) 

0.029 
1.6 
37 
37 

0.03 
37 
1.8 
1.8 
1.8 
1.6 
0.11 
0.053 

31 
2 

1.4 
1.7 
0.22 

0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.019 U 0.0036 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.0097 U 0.0018 U NA NA NA 
0.038 U 0.036 U NA NA NA 

Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 0.38 U 0.36 U NA NA NA 
2-Chloronaphthalene 630 0.38 U 0.36 U NA NA NA 
2-Methylnaphthalene 31 0.38 U 0.36 U NA NA NA 
4-Methylphenol (p-Cresol) 31 0.38 U 0.36 U NA NA NA 
Acenaphthene 340 0.38 U 0.36 U 0.079 U 0.076 U 0.081 U 
Acenaphthylene 340 0.38 U 0.36 U 0.057 J 0.076 U 0.081 U 
Anthracene 1700 0.024 J 0.36 U 0.062 J 0.034 J 0.081 U 
Benzaldehyde 780 0.38 U 0.36 U NA NA NA 
Benzo(a)anthracene 0.15 0.084 J 0.36 U 0.17 0.13 0.056 J 
Benzo(a)pyrene 0.015 0.076 J 0.36 U 0.2 0.14 0.037 J 
Benzo(b)fluoranthene 0.15 0.11 J 0.36 U 0.29 0.21 0.061 J 
Benzo(g,h,i)perylene 170 0.048 J 0.36 U 0.16 0.12 0.037 J 
Benzo(k)fluoranthene 1.5 0.043 J 0.36 U 0.12 0.093 0.021 J 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB12 AOC11-SB12-E20 AOC11-SB12-E50 AOC11-SB12-N20 
1/25/2006 12/10/2007 12/10/2007 12/10/2007 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 0.038 J 0.064 J NA NA NA 
bis(2-Ethylhexyl)phthalate 35 0.38 U 0.36 U NA NA NA 
Carbazole -- 0.017 J 0.36 U NA NA NA 
Chrysene 15 0.097 J 0.36 U 0.2 0.17 0.045 J 
Dibenzo(a,h)anthracene 0.015 0.014 J 0.36 U 0.05 J 0.033 J 0.081 U 
Dibenzofuran 7.8 0.38 U 0.36 U NA NA NA 
Fluoranthene 230 0.21 J 0.36 U 0.26 0.25 0.052 J 
Fluorene 230 0.38 U 0.36 U 0.079 U 0.076 U 0.081 U 
Indeno(1,2,3-c,d)pyrene 0.15 0.045 J 0.36 U 0.17 0.12 0.033 J 
Naphthalene 3.6 0.38 U 0.36 U 0.079 U 0.076 U 0.081 U 
Pentachlorophenol 0.89 1.8 U 1.7 U NA NA NA 
Phenanthrene 170 0.092 J 0.36 U 0.097 0.16 0.03 J 
Pyrene 170 0.16 J 0.36 U 0.24 0.25 0.064 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA 0.025 U NA NA NA 
Benzene 1.1 NA 0.0062 U NA NA NA 
Isopropylbenzene 210 NA 0.0062 U NA NA NA 
Methylene chloride 56 NA 0.0038 B NA NA NA 
Styrene 630 NA 0.0062 U NA NA NA 
Toluene 500 NA 0.0062 U NA NA NA 
Trichloroethene 0.91 NA 0.0062 U NA NA NA 
Xylenes, Total 63 NA 0.019 U NA NA NA 
pH (pH Units) 
pH -- NA NA 4.3 NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- 3900 54.2 U NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB12-N50 AOC11-SB12-S20 AOC11-SB12-S50 AOC11-SB12-W20 
12/10/2007 12/10/2007 12/10/2007 12/10/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 NA NA NA NA NA 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 NA NA NA NA NA 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 NA NA NA NA NA 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 0.076 U 0.076 U 0.094 U 0.075 U 0.035 J 
Acenaphthylene 340 0.076 U 0.076 U 0.094 U 0.056 J 0.092 
Anthracene 1700 0.076 U 0.076 U 0.034 J 0.051 J 0.16 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 0.026 J 0.075 J 0.11 0.14 0.51 
Benzo(a)pyrene 0.015 0.022 J 0.081 0.12 0.16 0.49 
Benzo(b)fluoranthene 0.15 0.03 J 0.14 J 0.24 J 0.23 0.62 
Benzo(g,h,i)perylene 170 0.023 J 0.07 J 0.12 J 0.13 0.43 
Benzo(k)fluoranthene 1.5 0.014 J 0.054 J 0.084 J 0.086 0.34 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB12-N50 AOC11-SB12-S20 AOC11-SB12-S50 AOC11-SB12-W20 
12/10/2007 12/10/2007 12/10/2007 12/10/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 0.025 J 0.1 J 0.17 J 0.15 0.56 
Dibenzo(a,h)anthracene 0.015 0.076 U 0.076 U 0.094 U 0.032 J 0.13 
Dibenzofuran 7.8 NA NA NA NA NA 
Fluoranthene 230 0.031 J 0.14 0.14 0.19 0.91 
Fluorene 230 0.076 U 0.076 U 0.094 U 0.075 U 0.04 J 
Indeno(1,2,3-c,d)pyrene 0.15 0.021 J 0.067 J 0.11 0.13 0.42 
Naphthalene 3.6 0.076 U 0.076 U 0.094 U 0.075 U 0.078 U 
Pentachlorophenol 0.89 NA NA NA NA NA 
Phenanthrene 170 0.02 J 0.073 J 0.062 J 0.083 0.54 
Pyrene 170 0.033 J 0.14 0.19 0.18 0.86 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB12-W50 AOC11-SB13 AOC11-SB14 
12/10/2007 1/25/2006 1/24/2006 
0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA 0.25 U 0.25 U 0.25 U 0.25 U 
2,4-Dinitrotoluene 1.6 NA 0.25 U 0.25 U 0.25 U 0.25 U 
2,6-Dinitrotoluene 6.1 NA 0.25 U 0.25 U 0.25 U 0.25 U 
2-Nitrotoluene 2.9 NA 0.25 U 0.25 U 0.25 U 0.25 U 
4-Nitrotoluene 30 NA 0.25 U 0.25 U 0.25 U 0.25 U 
Nitrobenzene 4.8 NA 0.25 U 0.25 U 0.25 U 0.25 U 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
alpha-Chlordane 1.6 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
alpha-Endosulfan 37 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
beta-Endosulfan 37 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
Dieldrin 0.03 NA 0.002 U 0.0019 U 0.00042 J 0.0019 U 
Endosulfan sulfate 37 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
Endrin 1.8 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
Endrin aldehyde 1.8 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
Endrin Ketone 1.8 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
gamma-Chlordane 1.6 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
Heptachlor 0.11 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
Heptachlor epoxide 0.053 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
Methoxychlor 31 NA 0.0038 U 0.0036 U 0.0037 U 0.0036 U 
p,p'-DDD 2 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
p,p'-DDE 1.4 NA 0.002 U 0.0019 U 0.0019 U 0.0019 U 
p,p'-DDT 1.7 NA 0.002 U 0.0019 U 0.00026 J 0.0019 U 
PCB-1260 (Aroclor 1260) 0.22 NA 0.038 U 0.036 U 0.037 U 0.036 U 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA 0.38 U 0.36 U 0.37 U 0.36 U 
2-Chloronaphthalene 630 NA 0.38 U 0.36 U 0.37 U 0.36 U 
2-Methylnaphthalene 31 NA 0.38 U 0.36 U 0.37 U 0.36 U 
4-Methylphenol (p-Cresol) 31 NA 0.38 U 0.36 U 0.37 U 0.36 U 
Acenaphthene 340 0.032 J 0.38 U 0.36 U 0.37 U 0.36 U 
Acenaphthylene 340 0.43 0.38 U 0.36 U 0.37 U 0.36 U 
Anthracene 1700 0.5 0.38 U 0.36 U 0.37 U 0.36 U 
Benzaldehyde 780 NA 0.38 U 0.36 U 0.37 U 0.36 U 
Benzo(a)anthracene 0.15 1 0.38 U 0.36 U 0.023 J 0.36 U 
Benzo(a)pyrene 0.015 1 0.38 U 0.36 U 0.021 J 0.36 U 
Benzo(b)fluoranthene 0.15 1.5 0.38 U 0.36 U 0.024 J 0.36 U 
Benzo(g,h,i)perylene 170 0.86 0.38 U 0.36 U 0.37 U 0.36 U 
Benzo(k)fluoranthene 1.5 0.7 0.38 U 0.36 U 0.011 J 0.36 U 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB12-W50 AOC11-SB13 AOC11-SB14 
12/10/2007 1/25/2006 1/24/2006 
0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA 0.033 J 0.051 J 0.036 J 0.038 J 
bis(2-Ethylhexyl)phthalate 35 NA 0.38 U 0.36 U 0.37 U 0.36 U 
Carbazole -- NA 0.38 U 0.36 U 0.37 U 0.36 U 
Chrysene 15 1.1 0.38 U 0.36 U 0.021 J 0.36 U 
Dibenzo(a,h)anthracene 0.015 0.31 0.38 U 0.36 U 0.37 U 0.36 U 
Dibenzofuran 7.8 NA 0.38 U 0.36 U 0.37 U 0.36 U 
Fluoranthene 230 1.3 0.38 U 0.36 U 0.035 J 0.36 U 
Fluorene 230 0.036 J 0.38 U 0.36 U 0.37 U 0.36 U 
Indeno(1,2,3-c,d)pyrene 0.15 0.89 0.38 U 0.36 U 0.011 J 0.36 U 
Naphthalene 3.6 0.027 J 0.38 U 0.36 U 0.37 U 0.36 U 
Pentachlorophenol 0.89 NA 1.9 U 1.8 U 1.8 U 1.8 U 
Phenanthrene 170 0.27 0.38 U 0.36 U 0.019 J 0.36 U 
Pyrene 170 1.9 0.38 U 0.36 U 0.029 J 0.36 U 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA 0.022 U NA 0.023 U 
Benzene 1.1 NA NA 0.0055 U NA 0.0058 U 
Isopropylbenzene 210 NA NA 0.0055 U NA 0.0058 U 
Methylene chloride 56 NA NA 0.0019 B NA 0.0019 B 
Styrene 630 NA NA 0.0055 U NA 0.0058 U 
Toluene 500 NA NA 0.0055 U NA 0.0058 U 
Trichloroethene 0.91 NA NA 0.0055 U NA 0.0058 U 
Xylenes, Total 63 NA NA 0.016 U NA 0.018 U 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA 1110 531 1940 55.1 U 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB15 AOC11-SB15-E20 AOC11-SB15-E50 AOC11-SB15-N20 
1/25/2006 12/11/2007 12/11/2007 12/11/2007 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 0.25 U 0.25 U NA NA NA 
2,4-Dinitrotoluene 1.6 0.25 U 0.25 U NA NA NA 
2,6-Dinitrotoluene 6.1 0.25 U 0.25 U NA NA NA 
2-Nitrotoluene 2.9 0.25 U 0.25 U NA NA NA 
4-Nitrotoluene 30 0.25 U 0.25 U NA NA NA 
Nitrobenzene 4.8 0.25 U 0.25 U NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 
alpha-Chlordane 
alpha-Endosulfan 
beta-Endosulfan 
Dieldrin 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin Ketone 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
p,p'-DDD 
p,p'-DDE 
p,p'-DDT 
PCB-1260 (Aroclor 1260) 

0.029 
1.6 
37 
37 

0.03 
37 
1.8 
1.8 
1.8 
1.6 
0.11 
0.053 

31 
2 

1.4 
1.7 
0.22 

0.0022 U 0.0019 U NA NA NA 
0.00033 J 0.0019 U NA NA NA 
0.0022 U 0.0019 U NA NA NA 
0.0022 U 0.0019 U NA NA NA 

0.014 0.0019 U NA NA NA 
0.0022 U 0.0019 U NA NA NA 
0.00029 J 0.0019 U NA NA NA 
0.0022 U 0.0012 J NA NA NA 
0.00041 J 0.0019 U NA NA NA 
0.0022 U 0.0019 U NA NA NA 
0.0022 U 0.0019 U NA NA NA 
0.0022 U 0.0019 U NA NA NA 
0.0043 U 0.0038 U NA NA NA 
0.00023 J 0.0019 U NA NA NA 
0.0022 U 0.0019 U NA NA NA 
0.00047 J 0.0019 U NA NA NA 
0.043 U 0.038 U NA NA NA 

Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 0.43 U 0.38 U NA NA NA 
2-Chloronaphthalene 630 0.43 U 0.38 U NA NA NA 
2-Methylnaphthalene 31 0.43 U 0.38 U NA NA NA 
4-Methylphenol (p-Cresol) 31 0.028 J 0.38 U NA NA NA 
Acenaphthene 340 0.012 J 0.38 U 0.081 U 0.073 U 0.076 U 
Acenaphthylene 340 0.43 U 0.38 U 0.081 U 0.073 U 0.076 U 
Anthracene 1700 0.036 J 0.38 U 0.081 U 0.073 U 0.076 U 
Benzaldehyde 780 0.43 U 0.38 U NA NA NA 
Benzo(a)anthracene 0.15 0.15 J 0.38 U 0.058 J 0.099 0.045 J 
Benzo(a)pyrene 0.015 0.13 J 0.38 U 0.06 J 0.094 0.048 J 
Benzo(b)fluoranthene 0.15 0.15 J 0.38 U 0.089 0.1 0.078 
Benzo(g,h,i)perylene 170 0.081 J 0.38 U 0.06 J 0.09 0.06 J 
Benzo(k)fluoranthene 1.5 0.074 J 0.38 U 0.031 J 0.045 J 0.024 J 

Page 27 of 70 



Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB15 AOC11-SB15-E20 AOC11-SB15-E50 AOC11-SB15-N20 
1/25/2006 12/11/2007 12/11/2007 12/11/2007 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 0.068 J 0.38 U NA NA NA 
bis(2-Ethylhexyl)phthalate 35 0.43 U 0.38 U NA NA NA 
Carbazole -- 0.02 J 0.38 U NA NA NA 
Chrysene 15 0.15 J 0.38 U 0.067 J 0.094 0.055 J 
Dibenzo(a,h)anthracene 0.015 0.43 U 0.38 U 0.081 U 0.031 J 0.076 U 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 

7.8 
230 
230 
0.15 
3.6 
0.89 

0.43 U 0.38 U NA NA NA 
0.33 J 0.38 U 0.082 0.14 0.07 J 
0.012 J 0.38 U 0.081 U 0.073 U 0.076 U 
0.075 J 0.38 U 0.058 J 0.081 0.051 J 
0.43 U 0.38 U 0.081 U 0.073 U 0.076 U 
2.1 U 1.8 U NA NA NA 

Phenanthrene 170 0.15 J 0.38 U 0.027 J 0.064 J 0.036 J 
Pyrene 170 0.24 J 0.38 U 0.085 0.14 0.071 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA 0.023 U NA NA NA 
Benzene 1.1 NA 0.0058 U NA NA NA 
Isopropylbenzene 210 NA 0.0058 U NA NA NA 
Methylene chloride 56 NA 0.0039 B NA NA NA 
Styrene 630 NA 0.0018 J NA NA NA 
Toluene 500 NA 0.0058 U NA NA NA 
Trichloroethene 0.91 NA 0.0058 U NA NA NA 
Xylenes, Total 63 NA 0.018 U NA NA NA 
pH (pH Units) 
pH -- NA NA NA NA 5.4 
Other Compounds (mg/kg) 
Total Organic Carbon -- 20500 57.3 U NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB15-N50 AOC11-SB15-S20 AOC11-SB15-S50 AOC11-SB15-W20 
12/11/2007 12/11/2007 12/11/2007 12/11/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 NA NA NA NA NA 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 NA NA NA NA NA 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 NA NA NA NA NA 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 0.074 U 0.07 U 0.074 U 0.079 U 0.071 U 
Acenaphthylene 340 0.074 U 0.07 U 0.074 U 0.03 J 0.071 U 
Anthracene 1700 0.074 U 0.07 U 0.074 U 0.027 J 0.071 U 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 0.059 J 0.069 J 0.072 J 0.18 0.041 J 
Benzo(a)pyrene 0.015 0.061 J 0.059 J 0.066 J 0.15 0.023 J 
Benzo(b)fluoranthene 0.15 0.077 0.089 0.11 0.24 0.059 J 
Benzo(g,h,i)perylene 170 0.065 J 0.068 J 0.071 J 0.17 0.041 J 
Benzo(k)fluoranthene 1.5 0.034 J 0.037 J 0.031 J 0.076 J 0.017 J 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB15-N50 AOC11-SB15-S20 AOC11-SB15-S50 AOC11-SB15-W20 
12/11/2007 12/11/2007 12/11/2007 12/11/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 0.065 J 0.082 0.085 0.2 0.041 J 
Dibenzo(a,h)anthracene 0.015 0.074 U 0.022 J 0.074 U 0.038 J 0.071 U 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 

7.8 
230 
230 
0.15 
3.6 
0.89 

NA NA NA NA NA 
0.087 0.11 0.12 0.27 0.064 J 

0.074 U 0.07 U 0.074 U 0.079 U 0.071 U 
0.057 J 0.059 J 0.066 J 0.15 0.034 J 
0.074 U 0.07 U 0.074 U 0.079 U 0.071 U 

NA NA NA NA NA 
Phenanthrene 170 0.044 J 0.031 J 0.037 J 0.074 J 0.031 J 
Pyrene 170 0.089 0.096 0.11 0.28 0.067 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB15-W50 AOC11-SB16 AOC11-SB17 
12/11/2007 1/25/2006 1/25/2006 
0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 3.50-4.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA 0.25 U 0.25 U 0.25 U 0.25 U 
2,4-Dinitrotoluene 1.6 NA 0.25 U 0.25 U 0.25 U 0.25 U 
2,6-Dinitrotoluene 6.1 NA 0.25 U 0.25 U 0.25 U 0.25 U 
2-Nitrotoluene 2.9 NA 0.25 U 0.25 U 0.25 U 0.25 U 
4-Nitrotoluene 30 NA 0.25 U 0.25 U 0.25 U 0.25 U 
Nitrobenzene 4.8 NA 0.25 U 0.25 U 0.25 U 0.25 U 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA 0.0019 U 0.0018 U 0.00048 J 0.002 U 
alpha-Chlordane 1.6 NA 0.0019 U 0.0018 U 0.00051 J 0.002 U 
alpha-Endosulfan 37 NA 0.0019 U 0.0018 U 0.00045 J 0.002 U 
beta-Endosulfan 37 NA 0.00036 J 0.0018 U 0.0024 U 0.002 U 
Dieldrin 0.03 NA 0.0022 0.0018 U 0.014 0.002 U 
Endosulfan sulfate 37 NA 0.0019 U 0.0018 U 0.0024 U 0.002 U 
Endrin 1.8 NA 0.0019 U 0.0018 U 0.0024 U 0.002 U 
Endrin aldehyde 1.8 NA 0.00072 J 0.0018 U 0.0024 U 0.002 U 
Endrin Ketone 1.8 NA 0.0019 U 0.0018 U 0.0024 U 0.002 U 
gamma-Chlordane 1.6 NA 0.0019 U 0.0018 U 0.0024 U 0.002 U 
Heptachlor 0.11 NA 0.0019 U 0.0018 U 0.0003 J 0.002 U 
Heptachlor epoxide 0.053 NA 0.0019 U 0.0018 U 0.0024 U 0.002 U 
Methoxychlor 31 NA 0.0037 U 0.0035 U 0.0047 U 0.0038 U 
p,p'-DDD 2 NA 0.00068 J 0.0018 U 0.00078 J 0.00087 J 
p,p'-DDE 1.4 NA 0.0026 0.0018 U 0.0016 J 0.00041 J 
p,p'-DDT 1.7 NA 0.004 J 0.00022 J 0.0026 J 0.002 U 
PCB-1260 (Aroclor 1260) 0.22 NA 0.037 U 0.035 U 0.02 J 0.038 U 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA 0.37 U 0.35 U 0.47 U 0.0077 J 
2-Chloronaphthalene 630 NA 0.37 U 0.35 U 0.47 U 0.38 U 
2-Methylnaphthalene 31 NA 0.37 U 0.35 U 0.47 U 0.09 J 
4-Methylphenol (p-Cresol) 31 NA 0.37 U 0.35 U 0.47 U 0.26 J 
Acenaphthene 340 0.074 U 0.37 U 0.35 U 0.47 U 0.38 U 
Acenaphthylene 340 0.021 J 0.37 U 0.35 U 0.05 J 0.38 U 
Anthracene 1700 0.074 U 0.37 U 0.35 U 0.029 J 0.013 J 
Benzaldehyde 780 NA 0.37 U 0.35 U 0.47 U 0.38 U 
Benzo(a)anthracene 0.15 0.08 0.37 U 0.35 U 0.15 J 0.049 J 
Benzo(a)pyrene 0.015 0.072 J 0.37 U 0.35 U 0.14 J 0.047 J 
Benzo(b)fluoranthene 0.15 0.11 0.37 U 0.35 U 0.2 J 0.051 J 
Benzo(g,h,i)perylene 170 0.084 0.37 U 0.35 U 0.14 J 0.38 U 
Benzo(k)fluoranthene 1.5 0.041 J 0.37 U 0.35 U 0.079 J 0.024 J 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB15-W50 AOC11-SB16 AOC11-SB17 
12/11/2007 1/25/2006 1/25/2006 
0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 3.50-4.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA 0.022 J 0.044 J 0.067 J 0.041 J 
bis(2-Ethylhexyl)phthalate 35 NA 0.37 U 0.35 U 0.037 J 0.38 U 
Carbazole -- NA 0.37 U 0.35 U 0.47 U 0.012 J 
Chrysene 15 0.087 0.37 U 0.35 U 0.2 J 0.059 J 
Dibenzo(a,h)anthracene 0.015 0.027 J 0.37 U 0.35 U 0.028 J 0.38 U 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 

7.8 
230 
230 
0.15 
3.6 
0.89 

NA 0.37 U 0.35 U 0.47 U 0.38 U 
0.12 0.37 U 0.35 U 0.23 J 0.083 J 

0.074 U 0.37 U 0.35 U 0.47 U 0.38 U 
0.075 0.37 U 0.35 U 0.13 J 0.03 J 

0.074 U 0.37 U 0.35 U 0.47 U 0.052 J 
NA 1.8 U 1.7 U 2.3 U 1.8 U 

Phenanthrene 170 0.038 J 0.37 U 0.35 U 0.06 J 0.057 J 
Pyrene 170 0.12 0.37 U 0.35 U 0.25 J 0.088 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA 0.025 U NA 0.081 
Benzene 1.1 NA NA 0.0062 U NA 0.0052 U 
Isopropylbenzene 210 NA NA 0.0062 U NA 0.0052 U 
Methylene chloride 56 NA NA 0.0028 J NA 0.0052 U 
Styrene 630 NA NA 0.0062 U NA 0.0052 U 
Toluene 500 NA NA 0.0062 U NA 0.007 
Trichloroethene 0.91 NA NA 0.0062 U NA 0.0052 U 
Xylenes, Total 63 NA NA 0.019 U NA 0.0039 J 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA 623 53.4 U 15900 10900 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB17-E20 AOC11-SB17-E50 AOC11-SB17-N20 AOC11-SB17-S20 
12/11/2007 12/11/2007 12/11/2007 12/11/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 NA NA NA NA NA 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 NA NA NA NA NA 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 NA NA NA NA NA 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 0.092 U 0.078 U 0.086 U 0.032 J 0.056 J 
Acenaphthylene 340 0.2 0.044 J 0.086 U 0.74 0.78 
Anthracene 1700 0.099 0.038 J 0.086 U 0.35 0.42 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 0.47 0.16 0.1 1.9 2.2 
Benzo(a)pyrene 0.015 0.45 0.16 0.1 1.7 2 
Benzo(b)fluoranthene 0.15 0.74 0.22 0.13 2.6 3 
Benzo(g,h,i)perylene 170 0.53 0.18 0.11 1.9 2.2 
Benzo(k)fluoranthene 1.5 0.23 0.078 0.059 J 0.95 1.1 

Page 33 of 70 



Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB17-E20 AOC11-SB17-E50 AOC11-SB17-N20 AOC11-SB17-S20 
12/11/2007 12/11/2007 12/11/2007 12/11/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 0.57 0.18 0.12 2.1 2.5 
Dibenzo(a,h)anthracene 0.015 0.12 0.043 J 0.028 J 0.46 0.55 
Dibenzofuran 7.8 NA NA NA NA NA 
Fluoranthene 230 0.78 0.29 0.18 2.5 2.9 
Fluorene 230 0.092 U 0.078 U 0.086 U 0.025 J 0.042 J 
Indeno(1,2,3-c,d)pyrene 0.15 0.46 0.14 0.099 1.8 2 
Naphthalene 3.6 0.092 U 0.078 U 0.086 U 0.029 J 0.038 J 
Pentachlorophenol 0.89 NA NA NA NA NA 
Phenanthrene 170 0.11 0.12 0.085 J 0.28 J 0.51 J 
Pyrene 170 0.7 0.23 0.16 2.4 3 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- NA NA 5.2 NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB17-S50 AOC11-SB17-W50 AOC11-SB18 AOC11-SB18-E20 
12/11/2007 12/11/2007 1/25/2006 12/11/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA 0.25 U 0.25 U NA 
2,4-Dinitrotoluene 1.6 NA NA 0.25 U 0.25 U NA 
2,6-Dinitrotoluene 6.1 NA NA 0.25 U 0.25 U NA 
2-Nitrotoluene 2.9 NA NA 0.25 U 0.25 U NA 
4-Nitrotoluene 30 NA NA 0.25 U 0.25 U NA 
Nitrobenzene 4.8 NA NA 0.25 U 0.25 U NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA 0.1 U 0.0018 U NA 
alpha-Chlordane 1.6 NA NA 0.1 U 0.0018 U NA 
alpha-Endosulfan 37 NA NA 0.1 U 0.0018 U NA 
beta-Endosulfan 37 NA NA 0.1 U 0.0018 U NA 
Dieldrin 0.03 NA NA 0.44 0.0018 U 0.14 
Endosulfan sulfate 37 NA NA 0.1 U 0.0018 U NA 
Endrin 1.8 NA NA 0.1 U 0.0018 U NA 
Endrin aldehyde 1.8 NA NA 0.1 U 0.0018 U NA 
Endrin Ketone 1.8 NA NA 0.1 U 0.0018 U NA 
gamma-Chlordane 1.6 NA NA 0.1 U 0.0018 U NA 
Heptachlor 0.11 NA NA 0.1 U 0.0018 U NA 
Heptachlor epoxide 0.053 NA NA 0.1 U 0.0018 U NA 
Methoxychlor 31 NA NA 0.2 U 0.0036 U NA 
p,p'-DDD 2 NA NA 0.1 U 0.0018 U NA 
p,p'-DDE 1.4 NA NA 0.1 U 0.0018 U NA 
p,p'-DDT 1.7 NA NA 0.066 J 0.0018 U 0.0019 U 
PCB-1260 (Aroclor 1260) 0.22 NA NA 0.04 U 0.036 U NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA 0.4 U 0.36 U NA 
2-Chloronaphthalene 630 NA NA 0.4 U 0.36 U NA 
2-Methylnaphthalene 31 NA NA 0.011 J 0.36 U NA 
4-Methylphenol (p-Cresol) 31 NA NA 0.4 U 0.36 U NA 
Acenaphthene 340 0.079 U 0.074 U 0.026 J 0.36 U 0.091 
Acenaphthylene 340 0.079 U 0.074 U 0.017 J 0.36 U 0.067 J 
Anthracene 1700 0.079 U 0.074 U 0.058 J 0.36 U 0.29 
Benzaldehyde 780 NA NA 0.4 U 0.36 U NA 
Benzo(a)anthracene 0.15 0.11 0.1 0.22 J 0.36 U 1.3 
Benzo(a)pyrene 0.015 0.099 0.1 0.19 J 0.36 U 1.3 
Benzo(b)fluoranthene 0.15 0.13 0.13 0.22 J 0.36 U 1.6 
Benzo(g,h,i)perylene 170 0.093 0.099 0.15 J 0.36 U 1.3 
Benzo(k)fluoranthene 1.5 0.045 J 0.045 J 0.11 J 0.36 U 0.57 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB17-S50 AOC11-SB17-W50 AOC11-SB18 AOC11-SB18-E20 
12/11/2007 12/11/2007 1/25/2006 12/11/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA 0.037 J 0.048 J NA 
bis(2-Ethylhexyl)phthalate 35 NA NA 0.4 U 0.36 U NA 
Carbazole -- NA NA 0.05 J 0.36 U NA 
Chrysene 15 0.11 0.1 0.22 J 0.36 U 1.4 
Dibenzo(a,h)anthracene 0.015 0.079 U 0.024 J 0.042 J 0.36 U 0.32 
Dibenzofuran 7.8 NA NA 0.02 J 0.36 U NA 
Fluoranthene 230 0.16 0.16 0.55 0.36 U 2.5 
Fluorene 230 0.079 U 0.074 U 0.026 J 0.36 U 0.093 
Indeno(1,2,3-c,d)pyrene 0.15 0.09 0.09 0.12 J 0.36 U 1.2 
Naphthalene 3.6 0.079 U 0.074 U 0.021 J 0.36 U 0.039 J 
Pentachlorophenol 0.89 NA NA 1.9 U 1.7 U NA 
Phenanthrene 170 0.083 0.079 0.31 J 0.36 U 1.3 
Pyrene 170 0.14 0.15 0.36 J 0.36 U 1.9 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA 0.022 U NA 
Benzene 1.1 NA NA NA 0.0056 U NA 
Isopropylbenzene 210 NA NA NA 0.0056 U NA 
Methylene chloride 56 NA NA NA 0.0021 B NA 
Styrene 630 NA NA NA 0.0056 U NA 
Toluene 500 NA NA NA 0.0056 U NA 
Trichloroethene 0.91 NA NA NA 0.0056 U NA 
Xylenes, Total 63 NA NA NA 0.017 U NA 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA 18800 54.1 U NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB18-E50 AOC11-SB18-N20 AOC11-SB18-N50 AOC11-SB18-S20 AOC11-SB18-S50 
12/11/2007 12/11/2007 12/11/2007 12/11/2007 12/11/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 0.32 0.56 0.047 0.33 0.099 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 NA NA NA NA NA 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 0.0025 J 0.031 0.0042 J 0.0023 J 0.0022 U 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 0.075 U 2.4 0.33 0.083 U 0.085 U 
Acenaphthylene 340 0.075 U 0.07 J 0.078 0.083 U 0.085 U 
Anthracene 1700 0.075 U 6 1.1 0.036 J 0.085 U 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 0.12 12 4.5 0.17 0.037 J 
Benzo(a)pyrene 0.015 0.11 11 3.9 0.16 0.046 J 
Benzo(b)fluoranthene 0.15 0.095 12 4.5 0.19 0.085 U 
Benzo(g,h,i)perylene 170 0.12 9.7 3.1 0.17 0.033 J 
Benzo(k)fluoranthene 1.5 0.056 J 4.3 2.3 0.071 J 0.085 U 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB18-E50 AOC11-SB18-N20 AOC11-SB18-N50 AOC11-SB18-S20 AOC11-SB18-S50 
12/11/2007 12/11/2007 12/11/2007 12/11/2007 12/11/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 0.13 11 4.1 0.17 0.045 J 
Dibenzo(a,h)anthracene 0.015 0.075 U 2.4 0.89 0.04 J 0.085 U 
Dibenzofuran 7.8 NA NA NA NA NA 
Fluoranthene 230 0.19 26 8.8 0.3 0.058 J 
Fluorene 230 0.075 U 2.3 0.35 0.083 U 0.085 U 
Indeno(1,2,3-c,d)pyrene 0.15 0.094 8.8 2.8 0.14 0.032 J 
Naphthalene 3.6 0.075 U 1.5 0.15 0.083 U 0.085 U 
Pentachlorophenol 0.89 NA NA NA NA NA 
Phenanthrene 170 0.07 J 22 5.4 0.13 0.025 J 
Pyrene 170 0.18 22 7.9 0.24 0.051 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- NA 5.4 NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB18-W20 AOC11-SB18-W50 AOC11-SB19 
12/11/2007 12/11/2007 1/25/2006 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA 0.25 U 0.25 U 
2,4-Dinitrotoluene 1.6 NA NA 0.25 U 0.25 U 
2,6-Dinitrotoluene 6.1 NA NA 0.25 U 0.25 U 
2-Nitrotoluene 2.9 NA NA 0.25 U 0.25 U 
4-Nitrotoluene 30 NA NA 0.25 U 0.25 U 
Nitrobenzene 4.8 NA NA 0.25 U 0.25 U 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA 0.0019 U 0.0019 U 
alpha-Chlordane 1.6 NA NA 0.0019 U 0.0019 U 
alpha-Endosulfan 37 NA NA 0.0019 U 0.0019 U 
beta-Endosulfan 37 NA NA 0.0019 U 0.0019 U 
Dieldrin 0.03 0.07 0.16 0.00023 J 0.0019 U 
Endosulfan sulfate 37 NA NA 0.0019 U 0.0019 U 
Endrin 1.8 NA NA 0.0019 U 0.0019 U 
Endrin aldehyde 1.8 NA NA 0.0019 U 0.0019 U 
Endrin Ketone 1.8 NA NA 0.0019 U 0.0019 U 
gamma-Chlordane 1.6 NA NA 0.0019 U 0.0019 U 
Heptachlor 0.11 NA NA 0.0019 U 0.0019 U 
Heptachlor epoxide 0.053 NA NA 0.0019 U 0.0019 U 
Methoxychlor 31 NA NA 0.0037 U 0.0036 U 
p,p'-DDD 2 NA NA 0.0019 U 0.0019 U 
p,p'-DDE 1.4 NA NA 0.0019 U 0.0019 U 
p,p'-DDT 1.7 0.0019 U 0.0019 U 0.0019 U 0.0019 U 
PCB-1260 (Aroclor 1260) 0.22 NA NA 0.037 U 0.036 U 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA 0.37 U 0.36 U 
2-Chloronaphthalene 630 NA NA 0.37 U 0.36 U 
2-Methylnaphthalene 31 NA NA 0.37 U 0.36 U 
4-Methylphenol (p-Cresol) 31 NA NA 0.37 U 0.36 U 
Acenaphthene 340 0.075 U 0.076 U 0.37 U 0.36 U 
Acenaphthylene 340 0.075 U 0.076 U 0.37 U 0.36 U 
Anthracene 1700 0.046 J 0.076 U 0.37 U 0.36 U 
Benzaldehyde 780 NA NA 0.37 U 0.36 U 
Benzo(a)anthracene 0.15 0.19 0.068 J 0.37 U 0.36 U 
Benzo(a)pyrene 0.015 0.17 0.07 J 0.37 U 0.36 U 
Benzo(b)fluoranthene 0.15 0.21 0.076 U 0.37 U 0.36 U 
Benzo(g,h,i)perylene 170 0.17 0.061 J 0.37 U 0.36 U 
Benzo(k)fluoranthene 1.5 0.079 0.039 J 0.37 U 0.36 U 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB18-W20 AOC11-SB18-W50 AOC11-SB19 
12/11/2007 12/11/2007 1/25/2006 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA 0.06 J 0.042 J 
bis(2-Ethylhexyl)phthalate 35 NA NA 0.37 U 0.36 U 
Carbazole -- NA NA 0.37 U 0.36 U 
Chrysene 15 0.17 0.075 J 0.37 U 0.36 U 
Dibenzo(a,h)anthracene 0.015 0.047 J 0.076 U 0.37 U 0.36 U 
Dibenzofuran 7.8 NA NA 0.37 U 0.36 U 
Fluoranthene 230 0.32 0.12 0.37 U 0.36 U 
Fluorene 230 0.075 U 0.076 U 0.37 U 0.36 U 
Indeno(1,2,3-c,d)pyrene 0.15 0.15 0.053 J 0.37 U 0.36 U 
Naphthalene 3.6 0.075 U 0.076 U 0.37 U 0.36 U 
Pentachlorophenol 0.89 NA NA 1.8 U 1.8 U 
Phenanthrene 170 0.18 0.055 J 0.37 U 0.36 U 
Pyrene 170 0.25 0.09 0.37 U 0.36 U 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA 0.022 U 
Benzene 1.1 NA NA NA 0.0055 U 
Isopropylbenzene 210 NA NA NA 0.0055 U 
Methylene chloride 56 NA NA NA 0.0027 B 
Styrene 630 NA NA NA 0.0055 U 
Toluene 500 NA NA NA 0.0055 U 
Trichloroethene 0.91 NA NA NA 0.0055 U 
Xylenes, Total 63 NA NA NA 0.016 U 
pH (pH Units) 
pH -- NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA 56.3 U 55.3 U 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB20 AOC11-SB21 
1/24/2006 1/25/2006 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Nitrotoluene 
4-Nitrotoluene 
Nitrobenzene 

19 
1.6 
6.1 
2.9 
30 
4.8 

0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 

Pesticides/PCBs (mg/kg) 
Aldrin 0.029 0.0019 U 0.0019 U 0.002 U 0.0019 U 
alpha-Chlordane 1.6 0.0019 U 0.0019 U 0.002 U 0.0019 U 
alpha-Endosulfan 37 0.0019 U 0.0019 U 0.002 U 0.0019 U 
beta-Endosulfan 37 0.0019 U 0.0019 U 0.002 U 0.0019 U 
Dieldrin 0.03 0.0019 J 0.0014 J 0.002 U 0.0019 U 
Endosulfan sulfate 37 0.0019 U 0.0019 U 0.002 U 0.0019 U 
Endrin 1.8 0.0019 U 0.0019 U 0.002 U 0.0019 U 
Endrin aldehyde 1.8 0.0019 U 0.0019 U 0.00096 J 0.0019 U 
Endrin Ketone 1.8 0.0019 U 0.0019 U 0.002 U 0.0019 U 
gamma-Chlordane 1.6 0.0019 U 0.0019 U 0.002 U 0.0019 U 
Heptachlor 0.11 0.0019 U 0.0019 U 0.002 U 0.0019 U 
Heptachlor epoxide 0.053 0.0019 U 0.0019 U 0.002 U 0.0019 U 
Methoxychlor 31 0.0037 U 0.0037 U 0.0038 U 0.0038 U 
p,p'-DDD 2 0.0019 U 0.0019 U 0.002 U 0.0019 U 
p,p'-DDE 1.4 0.0019 U 0.0019 U 0.002 U 0.0019 U 
p,p'-DDT 1.7 0.0019 U 0.0019 U 0.002 U 0.0019 U 
PCB-1260 (Aroclor 1260) 0.22 0.037 U 0.037 U 0.038 U 0.038 U 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 0.37 U 0.37 U 0.38 U 0.38 U 
2-Chloronaphthalene 630 0.37 U 0.37 U 0.38 U 0.38 U 
2-Methylnaphthalene 31 0.37 U 0.37 U 0.38 U 0.38 U 
4-Methylphenol (p-Cresol) 31 0.37 U 0.37 U 0.38 U 0.38 U 
Acenaphthene 340 0.37 U 0.37 U 0.38 U 0.38 U 
Acenaphthylene 340 0.37 U 0.37 U 0.38 U 0.38 U 
Anthracene 1700 0.37 U 0.37 U 0.38 U 0.38 U 
Benzaldehyde 780 0.37 U 0.37 U 0.38 U 0.38 U 
Benzo(a)anthracene 0.15 0.37 U 0.37 U 0.38 U 0.38 U 
Benzo(a)pyrene 0.015 0.37 U 0.37 U 0.38 U 0.38 U 
Benzo(b)fluoranthene 0.15 0.37 U 0.37 U 0.38 U 0.38 U 
Benzo(g,h,i)perylene 170 0.37 U 0.37 U 0.38 U 0.38 U 
Benzo(k)fluoranthene 1.5 0.37 U 0.37 U 0.38 U 0.38 U 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB20 AOC11-SB21 
1/24/2006 1/25/2006 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 
bis(2-Ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 

260 
35 
--
15 

0.015 
7.8 
230 
230 
0.15 
3.6 
0.89 
170 
170 

0.031 J 0.37 U 0.047 J 0.04 J 
0.37 U 0.37 U 0.38 U 0.066 J 
0.37 U 0.37 U 0.38 U 0.38 U 
0.37 U 0.37 U 0.38 U 0.38 U 
0.37 U 0.37 U 0.38 U 0.38 U 
0.37 U 0.37 U 0.38 U 0.38 U 
0.37 U 0.37 U 0.38 U 0.38 U 
0.37 U 0.37 U 0.38 U 0.38 U 
0.37 U 0.37 U 0.38 U 0.38 U 
0.37 U 0.37 U 0.38 U 0.38 U 
1.8 U 1.8 U 1.9 U 1.8 U 
0.37 U 0.016 J 0.38 U 0.38 U 
0.37 U 0.37 U 0.38 U 0.38 U 

Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA 0.022 U NA 0.022 U 
Benzene 1.1 NA 0.0054 U NA 0.0055 U 
Isopropylbenzene 210 NA 0.0054 U NA 0.0055 U 
Methylene chloride 56 NA 0.0054 U NA 0.0022 J 
Styrene 630 NA 0.0054 U NA 0.0055 U 
Toluene 500 NA 0.0054 U NA 0.0055 U 
Trichloroethene 0.91 NA 0.0054 U NA 0.0055 U 
Xylenes, Total 63 NA 0.016 U NA 0.016 U 
pH (pH Units) 
pH -- NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- 56.5 U 56.6 U 2960 56.8 U 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB22 AOC11-SB22-E20 AOC11-SB22-E50 
1/24/2006 12/12/2007 12/12/2007 

0.00-0.50 ft 0.00-0.50 ft 
Duplicate 

4.50-5.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Nitrotoluene 
4-Nitrotoluene 
Nitrobenzene 

19 
1.6 
6.1 
2.9 
30 
4.8 

0.25 U 0.25 U 0.25 U NA NA 
0.25 U 0.25 U 0.25 U NA NA 
0.25 U 0.25 U 0.25 U NA NA 
0.25 U 0.25 U 0.25 U NA NA 
0.25 U 0.25 U 0.25 U NA NA 
0.25 U 0.25 U 0.25 U NA NA 

Pesticides/PCBs (mg/kg) 
Aldrin 0.029 0.0022 U 0.0023 U 0.0033 J NA NA 
alpha-Chlordane 1.6 0.0022 U 0.0023 U 0.0054 J NA NA 
alpha-Endosulfan 37 0.0022 U 0.0023 U 0.02 U NA NA 
beta-Endosulfan 37 0.0022 U 0.0023 U 0.0043 J NA NA 
Dieldrin 0.03 0.0039 0.0065 0.02 U NA NA 
Endosulfan sulfate 37 0.0022 U 0.00031 J 0.02 U NA NA 
Endrin 1.8 0.0022 U 0.0023 U 0.02 U NA NA 
Endrin aldehyde 1.8 0.0022 U 0.0023 U 0.0067 J NA NA 
Endrin Ketone 1.8 0.0022 U 0.0023 U 0.02 U NA NA 
gamma-Chlordane 1.6 0.0022 U 0.0023 U 0.0073 J NA NA 
Heptachlor 0.11 0.00039 J 0.00023 J 0.02 U NA NA 
Heptachlor epoxide 0.053 0.0022 U 0.0023 U 0.02 U NA NA 
Methoxychlor 31 0.0043 U 0.00056 J 0.039 U NA NA 
p,p'-DDD 2 0.0011 J 0.0016 J 0.0077 J NA NA 
p,p'-DDE 1.4 0.00043 J 0.0023 U 0.02 U NA NA 
p,p'-DDT 1.7 0.00097 J 0.0014 J 0.02 U NA NA 
PCB-1260 (Aroclor 1260) 0.22 0.043 U 0.045 U 0.12 R NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 0.86 U 0.9 U 0.39 U NA NA 
2-Chloronaphthalene 630 0.86 U 0.9 U 0.054 J NA NA 
2-Methylnaphthalene 31 0.86 U 0.9 U 1 NA NA 
4-Methylphenol (p-Cresol) 31 0.86 U 0.9 U 0.39 U NA NA 
Acenaphthene 340 0.86 U 0.9 U 0.39 U 0.092 U 0.083 U 
Acenaphthylene 340 0.03 J 0.02 J 0.39 U 0.092 U 0.083 U 
Anthracene 1700 0.026 J 0.9 U 0.39 U 0.092 U 0.083 U 
Benzaldehyde 780 0.86 U 0.9 U 0.39 U NA NA 
Benzo(a)anthracene 0.15 0.15 J 0.094 J 0.39 U 0.032 J 0.03 J 
Benzo(a)pyrene 0.015 0.19 J 0.12 J 0.39 U 0.029 J 0.032 J 
Benzo(b)fluoranthene 0.15 0.25 J 0.15 J 0.39 U 0.039 J 0.044 J 
Benzo(g,h,i)perylene 170 0.14 J 0.1 J 0.39 U 0.092 U 0.039 J 
Benzo(k)fluoranthene 1.5 0.098 J 0.06 J 0.39 U 0.018 J 0.02 J 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB22 AOC11-SB22-E20 AOC11-SB22-E50 
1/24/2006 12/12/2007 12/12/2007 

0.00-0.50 ft 0.00-0.50 ft 
Duplicate 

4.50-5.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 0.048 J 0.9 U 0.39 U NA NA 
bis(2-Ethylhexyl)phthalate 35 0.067 J 0.9 U 0.39 U NA NA 
Carbazole -- 0.033 J 0.9 U 0.39 U NA NA 
Chrysene 15 0.22 J 0.12 J 0.39 U 0.034 J 0.03 J 
Dibenzo(a,h)anthracene 0.015 0.86 U 0.9 U 0.39 U 0.092 U 0.083 U 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 

7.8 
230 
230 
0.15 
3.6 
0.89 

0.86 U 0.9 U 0.02 J NA NA 
0.4 J 0.19 J 0.0096 J 0.065 J 0.052 J 

0.86 U 0.9 U 0.011 J 0.092 U 0.083 U 
0.15 J 0.11 J 0.39 U 0.024 J 0.03 J 
0.86 U 0.9 U 1.9 0.092 U 0.083 U 

5.3 3.4 J 5.7 0.45 U 0.41 U 
Phenanthrene 170 0.19 J 0.092 J 0.038 J 0.048 J 0.023 J 
Pyrene 170 0.31 J 0.16 J 0.39 U 0.053 J 0.044 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA 1 U NA NA 
Benzene 1.1 NA NA 0.25 U NA NA 
Isopropylbenzene 210 NA NA 0.17 J NA NA 
Methylene chloride 56 NA NA 0.25 U NA NA 
Styrene 630 NA NA 0.25 U NA NA 
Toluene 500 NA NA 0.25 U NA NA 
Trichloroethene 0.91 NA NA 0.25 U NA NA 
Xylenes, Total 63 NA NA 5.5 NA NA 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- 28800 29600 1070 NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB22-N20 AOC11-SB22-N50 AOC11-SB22-S20 AOC11-SB22-S50 
12/12/2007 12/12/2007 12/12/2007 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 NA NA NA NA NA 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 NA NA NA NA NA 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 NA NA NA NA NA 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 0.081 U 0.077 U 0.076 U 0.075 U 0.079 U 
Acenaphthylene 340 0.081 U 0.036 J 0.052 J 0.047 J 0.079 U 
Anthracene 1700 0.081 U 0.077 U 0.041 J 0.033 J 0.033 J 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 0.057 J 0.05 J 0.06 J 0.059 J 0.16 
Benzo(a)pyrene 0.015 0.065 J 0.05 J 0.091 0.09 0.15 
Benzo(b)fluoranthene 0.15 0.089 0.064 J 0.23 0.24 0.21 
Benzo(g,h,i)perylene 170 0.062 J 0.044 J 0.13 0.11 0.13 
Benzo(k)fluoranthene 1.5 0.026 J 0.027 J 0.058 J 0.075 U 0.066 J 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB22-N20 AOC11-SB22-N50 AOC11-SB22-S20 AOC11-SB22-S50 
12/12/2007 12/12/2007 12/12/2007 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 0.071 J 0.05 J 0.094 0.086 0.17 
Dibenzo(a,h)anthracene 0.015 0.081 U 0.077 U 0.037 J 0.03 J 0.034 J 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 

7.8 
230 
230 
0.15 
3.6 
0.89 

NA NA NA NA NA 
0.13 0.084 0.096 0.09 0.34 

0.081 U 0.077 U 0.076 U 0.075 U 0.079 U 
0.041 J 0.043 J 0.13 0.11 0.12 
0.081 U 0.077 U 0.076 U 0.075 U 0.079 U 
0.045 J 0.069 J 8.1 7 0.73 

Phenanthrene 170 0.06 J 0.033 J 0.031 J 0.032 J 0.17 
Pyrene 170 0.11 0.087 0.082 0.08 0.27 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- 6.2 NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB22-W20 AOC11-SB22-W50 AOC11-SB23 
12/12/2007 12/12/2007 1/24/2006 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA 0.25 U 0.25 U 
2,4-Dinitrotoluene 1.6 NA NA 0.25 U 0.25 U 
2,6-Dinitrotoluene 6.1 NA NA 0.25 U 0.25 U 
2-Nitrotoluene 2.9 NA NA 0.25 U 0.25 U 
4-Nitrotoluene 30 NA NA 0.25 U 0.25 U 
Nitrobenzene 4.8 NA NA 0.25 U 0.25 U 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA 0.0019 U 0.002 U 
alpha-Chlordane 1.6 NA NA 0.0019 U 0.002 U 
alpha-Endosulfan 37 NA NA 0.0019 U 0.002 U 
beta-Endosulfan 37 NA NA 0.0019 U 0.002 U 
Dieldrin 0.03 NA NA 0.00043 J 0.002 U 
Endosulfan sulfate 37 NA NA 0.0019 U 0.002 U 
Endrin 1.8 NA NA 0.0019 U 0.002 U 
Endrin aldehyde 1.8 NA NA 0.0019 U 0.002 U 
Endrin Ketone 1.8 NA NA 0.0019 U 0.002 U 
gamma-Chlordane 1.6 NA NA 0.0019 U 0.002 U 
Heptachlor 0.11 NA NA 0.0019 U 0.002 U 
Heptachlor epoxide 0.053 NA NA 0.0019 U 0.002 U 
Methoxychlor 31 NA NA 0.0037 U 0.0039 U 
p,p'-DDD 2 NA NA 0.00045 J 0.002 U 
p,p'-DDE 1.4 NA NA 0.00053 J 0.002 U 
p,p'-DDT 1.7 NA NA 0.0019 U 0.002 U 
PCB-1260 (Aroclor 1260) 0.22 NA NA 0.037 U 0.039 U 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA 0.37 U 0.39 U 
2-Chloronaphthalene 630 NA NA 0.37 U 0.39 U 
2-Methylnaphthalene 31 NA NA 0.37 U 0.39 U 
4-Methylphenol (p-Cresol) 31 NA NA 0.37 U 0.39 U 
Acenaphthene 340 0.072 U 0.075 U 0.37 U 0.39 U 
Acenaphthylene 340 0.072 U 0.075 U 0.37 U 0.39 U 
Anthracene 1700 0.072 U 0.038 J 0.37 U 0.39 U 
Benzaldehyde 780 NA NA 0.37 U 0.39 U 
Benzo(a)anthracene 0.15 0.068 J 0.2 0.037 J 0.39 U 
Benzo(a)pyrene 0.015 0.068 J 0.22 0.041 J 0.39 U 
Benzo(b)fluoranthene 0.15 0.12 0.24 0.057 J 0.39 U 
Benzo(g,h,i)perylene 170 0.06 J 0.16 0.035 J 0.39 U 
Benzo(k)fluoranthene 1.5 0.038 J 0.11 0.021 J 0.39 U 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB22-W20 AOC11-SB22-W50 AOC11-SB23 
12/12/2007 12/12/2007 1/24/2006 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA 0.026 J 0.39 U 
bis(2-Ethylhexyl)phthalate 35 NA NA 0.37 U 0.39 U 
Carbazole -- NA NA 0.37 U 0.39 U 
Chrysene 15 0.081 0.23 0.049 J 0.39 U 
Dibenzo(a,h)anthracene 0.015 0.072 U 0.052 J 0.0083 J 0.39 U 
Dibenzofuran 7.8 NA NA 0.37 U 0.39 U 
Fluoranthene 230 0.073 0.32 0.1 J 0.39 U 
Fluorene 230 0.072 U 0.075 U 0.37 U 0.39 U 
Indeno(1,2,3-c,d)pyrene 0.15 0.059 J 0.13 0.036 J 0.39 U 
Naphthalene 3.6 0.072 U 0.075 U 0.37 U 0.39 U 
Pentachlorophenol 0.89 2.9 0.21 J 1.8 U 1.9 U 
Phenanthrene 170 0.033 J 0.14 0.06 J 0.39 U 
Pyrene 170 0.069 J 0.31 0.079 J 0.39 U 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA 0.019 U 
Benzene 1.1 NA NA NA 0.0047 U 
Isopropylbenzene 210 NA NA NA 0.0047 U 
Methylene chloride 56 NA NA NA 0.0047 U 
Styrene 630 NA NA NA 0.0047 U 
Toluene 500 NA NA NA 0.0047 U 
Trichloroethene 0.91 NA NA NA 0.0047 U 
Xylenes, Total 63 NA NA NA 0.014 U 
pH (pH Units) 
pH -- NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA 2960 58.9 U 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB24 AOC11-SB25 AOC11-SB25-E20 
1/24/2006 1/24/2006 12/12/2007 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Nitrotoluene 
4-Nitrotoluene 
Nitrobenzene 

19 
1.6 
6.1 
2.9 
30 
4.8 

0.25 U 0.25 U 0.25 U 0.25 U NA 
0.25 U 0.25 U 0.25 U 0.25 U NA 
0.25 U 0.25 U 0.25 U 0.25 U NA 
0.25 U 0.25 U 0.25 U 0.25 U NA 
0.25 U 0.25 U 0.25 U 0.25 U NA 
0.25 U 0.25 U 0.25 U 0.25 U NA 

Pesticides/PCBs (mg/kg) 
Aldrin 0.029 0.0019 U 0.0019 U 0.0019 UJ 0.002 U NA 
alpha-Chlordane 1.6 0.0019 U 0.0019 U 0.0019 UJ 0.002 U NA 
alpha-Endosulfan 37 0.0019 U 0.0019 U 0.0019 UJ 0.002 U NA 
beta-Endosulfan 37 0.0019 U 0.0019 U 0.0019 UJ 0.002 U NA 
Dieldrin 0.03 0.00034 J 0.0019 U 0.014 J 0.004 NA 
Endosulfan sulfate 37 0.0019 U 0.0019 U 0.0019 UJ 0.002 U NA 
Endrin 1.8 0.0019 U 0.0019 U 0.0019 UJ 0.002 U NA 
Endrin aldehyde 1.8 0.0019 U 0.0019 U 0.0019 UJ 0.00075 J NA 
Endrin Ketone 1.8 0.00044 J 0.0019 U 0.0019 UJ 0.002 U NA 
gamma-Chlordane 1.6 0.0019 U 0.0019 U 0.0019 UJ 0.002 U NA 
Heptachlor 0.11 0.0019 U 0.0019 U 0.0019 UJ 0.002 U NA 
Heptachlor epoxide 0.053 0.0019 U 0.0019 U 0.0019 UJ 0.002 U NA 
Methoxychlor 31 0.0037 U 0.0037 U 0.0037 UJ 0.0039 U NA 
p,p'-DDD 2 0.0011 J 0.0019 U 0.00052 J 0.00019 J NA 
p,p'-DDE 1.4 0.00034 J 0.0019 U 0.00046 J 0.002 U NA 
p,p'-DDT 1.7 0.0075 0.0019 U 0.0019 UJ 0.002 U NA 
PCB-1260 (Aroclor 1260) 0.22 0.037 U 0.037 U 0.037 UL 0.039 U NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 0.74 U 0.37 U 0.37 U 0.77 U NA 
2-Chloronaphthalene 630 0.74 U 0.37 U 0.37 U 0.77 U NA 
2-Methylnaphthalene 31 0.74 U 0.37 U 0.37 U 0.77 U NA 
4-Methylphenol (p-Cresol) 31 0.74 U 0.37 U 0.37 U 0.77 U NA 
Acenaphthene 340 0.74 U 0.37 U 0.0094 J 0.77 U 0.083 U 
Acenaphthylene 340 0.74 U 0.37 U 0.014 J 0.77 U 0.083 U 
Anthracene 1700 0.74 U 0.37 U 0.017 J 0.77 U 0.083 U 
Benzaldehyde 780 0.74 U 0.37 U 0.37 U 0.77 U NA 
Benzo(a)anthracene 0.15 0.74 U 0.37 U 0.094 J 0.03 J 0.033 J 
Benzo(a)pyrene 0.015 0.74 U 0.37 U 0.11 J 0.77 U 0.041 J 
Benzo(b)fluoranthene 0.15 0.74 U 0.37 U 0.15 J 0.031 J 0.083 U 
Benzo(g,h,i)perylene 170 0.74 U 0.37 U 0.092 J 0.05 J 0.034 J 
Benzo(k)fluoranthene 1.5 0.74 U 0.37 U 0.055 J 0.77 U 0.021 J 

Page 49 of 70 



Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB24 AOC11-SB25 AOC11-SB25-E20 
1/24/2006 1/24/2006 12/12/2007 

0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 4.50-5.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 0.74 U 0.37 U 0.37 U 0.77 U NA 
bis(2-Ethylhexyl)phthalate 35 0.74 U 0.37 U 0.37 U 0.77 U NA 
Carbazole -- 0.74 U 0.37 U 0.033 J 0.77 U NA 
Chrysene 15 0.74 U 0.37 U 0.13 J 0.035 J 0.04 J 
Dibenzo(a,h)anthracene 0.015 0.74 U 0.37 U 0.022 J 0.77 U 0.083 U 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 

7.8 
230 
230 
0.15 
3.6 
0.89 

0.74 U 0.37 U 0.012 J 0.77 U NA 
0.028 J 0.37 U 0.3 J 0.047 J 0.057 J 
0.74 U 0.37 U 0.37 U 0.77 U 0.083 U 
0.74 U 0.37 U 0.093 J 0.035 J 0.031 J 
0.74 U 0.37 U 0.37 U 0.77 U 0.083 U 
3.6 U 1.8 U 1.8 U 3.7 U NA 

Phenanthrene 170 0.03 J 0.37 U 0.21 J 0.024 J 0.027 J 
Pyrene 170 0.022 J 0.37 U 0.23 J 0.039 J 0.054 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA 0.019 U NA 0.019 U NA 
Benzene 1.1 NA 0.0048 U NA 0.0047 U NA 
Isopropylbenzene 210 NA 0.0048 U NA 0.0047 U NA 
Methylene chloride 56 NA 0.0048 U NA 0.0047 U NA 
Styrene 630 NA 0.0048 U NA 0.0047 U NA 
Toluene 500 NA 0.0048 U NA 0.0047 U NA 
Trichloroethene 0.91 NA 0.0048 U NA 0.0047 U NA 
Xylenes, Total 63 NA 0.014 U NA 0.014 U NA 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- 56.1 U 56.1 U 1670 4980 NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB25-E50 AOC11-SB25-N20 AOC11-SB25-N50 AOC11-SB25-S20 
12/12/2007 12/12/2007 12/12/2007 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 NA NA NA NA NA 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 NA NA NA NA NA 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 NA NA NA NA NA 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 0.072 U 0.093 U 0.087 U 0.1 U 0.077 U 
Acenaphthylene 340 0.072 U 0.093 U 0.087 U 0.1 U 0.077 U 
Anthracene 1700 0.072 U 0.093 U 0.087 U 0.1 U 0.077 U 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 0.043 J 0.037 J 0.025 J 0.052 J 0.045 J 
Benzo(a)pyrene 0.015 0.048 J 0.045 J 0.024 J 0.05 J 0.045 J 
Benzo(b)fluoranthene 0.15 0.072 U 0.062 J 0.087 U 0.1 U 0.077 U 
Benzo(g,h,i)perylene 170 0.042 J 0.044 J 0.027 J 0.048 J 0.04 J 
Benzo(k)fluoranthene 1.5 0.029 J 0.02 J 0.018 J 0.042 J 0.038 J 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB25-E50 AOC11-SB25-N20 AOC11-SB25-N50 AOC11-SB25-S20 
12/12/2007 12/12/2007 12/12/2007 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 0.05 J 0.05 J 0.029 J 0.051 J 0.051 J 
Dibenzo(a,h)anthracene 0.015 0.072 U 0.093 U 0.087 U 0.1 U 0.077 U 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 

7.8 
230 
230 
0.15 
3.6 
0.89 

NA NA NA NA NA 
0.076 0.089 J 0.04 J 0.088 J 0.076 J 

0.072 U 0.093 U 0.087 U 0.1 U 0.03 J 
0.039 J 0.039 J 0.021 J 0.044 J 0.037 J 
0.072 U 0.093 U 0.087 U 0.1 U 0.077 U 

NA NA NA NA NA 
Phenanthrene 170 0.045 J 0.043 J 0.021 J 0.042 J 0.038 J 
Pyrene 170 0.075 0.063 J 0.041 J 0.089 J 0.077 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB25-S50 AOC11-SB25-W20 AOC11-SB25-W50 AOC11-SB26 
12/12/2007 12/12/2007 12/12/2007 1/24/2006 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA 0.25 U 0.25 U 
2,4-Dinitrotoluene 1.6 NA NA NA 0.25 U 0.25 U 
2,6-Dinitrotoluene 6.1 NA NA NA 0.25 U 0.25 U 
2-Nitrotoluene 2.9 NA NA NA 0.25 U 0.25 U 
4-Nitrotoluene 30 NA NA NA 0.25 U 0.25 U 
Nitrobenzene 4.8 NA NA NA 0.25 U 0.25 U 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA 0.0019 U 0.0019 U 
alpha-Chlordane 1.6 NA NA NA 0.0019 U 0.0019 U 
alpha-Endosulfan 37 NA NA NA 0.0019 U 0.00035 J 
beta-Endosulfan 37 NA NA NA 0.0019 U 0.0019 U 
Dieldrin 0.03 NA NA NA 0.00077 J 0.0019 U 
Endosulfan sulfate 37 NA NA NA 0.0019 U 0.0019 U 
Endrin 1.8 NA NA NA 0.0019 U 0.0019 U 
Endrin aldehyde 1.8 NA NA NA 0.0019 U 0.0019 U 
Endrin Ketone 1.8 NA NA NA 0.0019 U 0.0014 J 
gamma-Chlordane 1.6 NA NA NA 0.0019 U 0.0019 U 
Heptachlor 0.11 NA NA NA 0.0019 U 0.0019 U 
Heptachlor epoxide 0.053 NA NA NA 0.0019 U 0.0019 U 
Methoxychlor 31 NA NA NA 0.0037 U 0.0038 U 
p,p'-DDD 2 NA NA NA 0.00091 J 0.00024 J 
p,p'-DDE 1.4 NA NA NA 0.0033 0.0019 U 
p,p'-DDT 1.7 NA NA NA 0.00053 J 0.0019 U 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA 0.037 U 0.038 U 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA 0.75 U 0.38 U 
2-Chloronaphthalene 630 NA NA NA 0.75 U 0.38 U 
2-Methylnaphthalene 31 NA NA NA 0.75 U 0.38 U 
4-Methylphenol (p-Cresol) 31 NA NA NA 0.75 U 0.38 U 
Acenaphthene 340 0.075 U 0.08 U 0.075 U 0.75 U 0.38 U 
Acenaphthylene 340 0.075 U 0.08 U 0.075 U 0.75 U 0.38 U 
Anthracene 1700 0.075 U 0.08 U 0.075 U 0.75 U 0.38 U 
Benzaldehyde 780 NA NA NA 0.75 U 0.38 U 
Benzo(a)anthracene 0.15 0.027 J 0.031 J 0.075 U 0.059 J 0.021 J 
Benzo(a)pyrene 0.015 0.034 J 0.033 J 0.075 U 0.065 J 0.02 J 
Benzo(b)fluoranthene 0.15 0.04 J 0.046 J 0.075 U 0.091 J 0.025 J 
Benzo(g,h,i)perylene 170 0.033 J 0.034 J 0.075 U 0.06 J 0.017 J 
Benzo(k)fluoranthene 1.5 0.013 J 0.015 J 0.075 U 0.033 J 0.38 U 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB25-S50 AOC11-SB25-W20 AOC11-SB25-W50 AOC11-SB26 
12/12/2007 12/12/2007 12/12/2007 1/24/2006 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA 0.75 U 0.38 U 
bis(2-Ethylhexyl)phthalate 35 NA NA NA 0.75 U 0.38 U 
Carbazole -- NA NA NA 0.75 U 0.38 U 
Chrysene 15 0.031 J 0.036 J 0.075 U 0.08 J 0.025 J 
Dibenzo(a,h)anthracene 0.015 0.075 U 0.08 U 0.075 U 0.019 J 0.38 U 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 

7.8 
230 
230 
0.15 
3.6 
0.89 

NA NA NA 0.75 U 0.38 U 
0.057 J 0.071 J 0.028 J 0.15 J 0.034 J 
0.075 U 0.08 U 0.075 U 0.75 U 0.38 U 
0.028 J 0.031 J 0.075 U 0.065 J 0.018 J 
0.075 U 0.08 U 0.075 U 0.75 U 0.38 U 

NA NA NA 3.6 U 1.8 U 
Phenanthrene 170 0.024 J 0.033 J 0.034 J 0.076 J 0.019 J 
Pyrene 170 0.045 J 0.049 J 0.03 J 0.12 J 0.029 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA 0.018 U 
Benzene 1.1 NA NA NA NA 0.0045 U 
Isopropylbenzene 210 NA NA NA NA 0.0045 U 
Methylene chloride 56 NA NA NA NA 0.0045 U 
Styrene 630 NA NA NA NA 0.0045 U 
Toluene 500 NA NA NA NA 0.0045 U 
Trichloroethene 0.91 NA NA NA NA 0.0045 U 
Xylenes, Total 63 NA NA NA NA 0.014 U 
pH (pH Units) 
pH -- NA 5.1 NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA 3640 78.8 B 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB26-E20 AOC11-SB26-N20 AOC11-SB26-N50 AOC11-SB26-S20 
12/12/2007 12/12/2007 12/12/2007 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 NA NA NA NA NA 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 NA NA NA NA NA 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 NA NA NA NA NA 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 0.083 U 0.086 U 0.095 U 0.086 U 0.087 U 
Acenaphthylene 340 0.083 U 0.086 U 0.095 U 0.086 U 0.087 U 
Anthracene 1700 0.083 U 0.086 U 0.095 U 0.086 U 0.087 U 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 0.068 J 0.087 0.054 J 0.075 J 0.036 J 
Benzo(a)pyrene 0.015 0.08 J 0.1 0.06 J 0.087 J 0.045 J 
Benzo(b)fluoranthene 0.15 0.083 U 0.043 J 0.095 U 0.027 J 0.059 J 
Benzo(g,h,i)perylene 170 0.069 J 0.083 J 0.049 J 0.074 J 0.042 J 
Benzo(k)fluoranthene 1.5 0.045 J 0.051 J 0.037 J 0.048 J 0.017 J 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB26-E20 AOC11-SB26-N20 AOC11-SB26-N50 AOC11-SB26-S20 
12/12/2007 12/12/2007 12/12/2007 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 0.083 0.1 0.059 J 0.097 J 0.047 J 
Dibenzo(a,h)anthracene 0.015 0.083 U 0.086 U 0.095 U 0.086 U 0.087 U 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 

7.8 
230 
230 
0.15 
3.6 
0.89 

NA NA NA NA NA 
0.14 0.18 0.11 0.17 J 0.095 J 

0.083 U 0.086 U 0.095 U 0.086 U 0.087 U 
0.058 J 0.073 J 0.043 J 0.063 J 0.035 J 
0.083 U 0.086 U 0.095 U 0.086 U 0.087 U 

NA NA NA NA NA 
Phenanthrene 170 0.095 0.099 0.062 J 0.1 J 0.044 J 
Pyrene 170 0.13 0.18 0.1 0.16 J 0.066 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- NA NA NA 7.3 NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB26-W20 AOC11-SB27 AOC11-SB27-E20 
12/12/2007 1/24/2006 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 4.50-5.50 ft 

Duplicate 
0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA 0.25 U 0.25 U 0.25 U NA 
2,4-Dinitrotoluene 1.6 NA 0.25 U 0.25 U 0.25 U NA 
2,6-Dinitrotoluene 6.1 NA 0.25 U 0.25 U 0.25 U NA 
2-Nitrotoluene 2.9 NA 0.25 U 0.25 U 0.25 U NA 
4-Nitrotoluene 30 NA 0.25 U 0.25 U 0.25 U NA 
Nitrobenzene 4.8 NA 0.25 U 0.25 U 0.25 U NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA 0.002 U 0.0019 U 0.0019 U NA 
alpha-Chlordane 1.6 NA 0.002 U 0.0019 U 0.0019 U NA 
alpha-Endosulfan 37 NA 0.002 U 0.0019 U 0.0019 U NA 
beta-Endosulfan 37 NA 0.002 U 0.0019 U 0.0019 U NA 
Dieldrin 0.03 NA 0.0016 J 0.0019 U 0.0019 U NA 
Endosulfan sulfate 37 NA 0.002 U 0.0019 U 0.0019 U NA 
Endrin 1.8 NA 0.002 U 0.0019 U 0.0019 U NA 
Endrin aldehyde 1.8 NA 0.002 U 0.0019 U 0.0019 U NA 
Endrin Ketone 1.8 NA 0.002 U 0.0019 U 0.0019 U NA 
gamma-Chlordane 1.6 NA 0.002 U 0.0019 U 0.0019 U NA 
Heptachlor 0.11 NA 0.002 U 0.0019 U 0.0019 U NA 
Heptachlor epoxide 0.053 NA 0.002 U 0.0019 U 0.0019 U NA 
Methoxychlor 31 NA 0.0039 U 0.0038 U 0.0038 U NA 
p,p'-DDD 2 NA 0.00062 J 0.0019 U 0.0019 U NA 
p,p'-DDE 1.4 NA 0.00052 J 0.0019 U 0.0019 U NA 
p,p'-DDT 1.7 NA 0.00022 J 0.0019 U 0.0019 U NA 
PCB-1260 (Aroclor 1260) 0.22 NA 0.039 U 0.038 U 0.038 U NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA 0.39 U 0.38 U 0.38 U NA 
2-Chloronaphthalene 630 NA 0.39 U 0.38 U 0.38 U NA 
2-Methylnaphthalene 31 NA 0.018 J 0.38 U 0.38 U NA 
4-Methylphenol (p-Cresol) 31 NA 0.39 U 0.38 U 0.38 U NA 
Acenaphthene 340 0.088 U 0.04 J 0.38 U 0.38 U 0.092 U 
Acenaphthylene 340 0.088 U 0.042 J 0.38 U 0.38 U 0.092 U 
Anthracene 1700 0.088 U 0.077 J 0.38 U 0.38 U 0.092 U 
Benzaldehyde 780 NA 0.39 U 0.38 U 0.38 U NA 
Benzo(a)anthracene 0.15 0.043 J 0.3 J 0.38 U 0.38 U 0.022 J 
Benzo(a)pyrene 0.015 0.049 J 0.3 J 0.38 U 0.38 U 0.025 J 
Benzo(b)fluoranthene 0.15 0.088 U 0.4 0.38 U 0.38 U 0.03 J 
Benzo(g,h,i)perylene 170 0.038 J 0.22 J 0.38 U 0.38 U 0.02 J 
Benzo(k)fluoranthene 1.5 0.03 J 0.15 J 0.38 U 0.38 U 0.092 U 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB26-W20 AOC11-SB27 AOC11-SB27-E20 
12/12/2007 1/24/2006 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 4.50-5.50 ft 4.50-5.50 ft 

Duplicate 
0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA 0.022 J 0.024 J 0.38 U NA 
bis(2-Ethylhexyl)phthalate 35 NA 0.39 U 0.38 U 0.38 U NA 
Carbazole -- NA 0.12 J 0.38 U 0.38 U NA 
Chrysene 15 0.054 J 0.39 0.012 J 0.38 U 0.025 J 
Dibenzo(a,h)anthracene 0.015 0.088 U 0.049 J 0.38 U 0.38 U 0.092 U 
Dibenzofuran 7.8 NA 0.052 J 0.38 U 0.38 U NA 
Fluoranthene 230 0.086 J 1 0.023 J 0.38 U 0.041 J 
Fluorene 230 0.088 U 0.052 J 0.38 U 0.38 U 0.092 U 
Indeno(1,2,3-c,d)pyrene 0.15 0.033 J 0.23 J 0.38 U 0.38 U 0.021 J 
Naphthalene 3.6 0.088 U 0.043 J 0.38 U 0.38 U 0.092 U 
Pentachlorophenol 0.89 NA 1.9 U 1.8 U 1.8 U NA 
Phenanthrene 170 0.044 J 0.84 0.01 J 0.38 U 0.092 U 
Pyrene 170 0.081 J 0.75 0.018 J 0.38 U 0.03 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA 0.023 U 0.025 U NA 
Benzene 1.1 NA NA 0.0057 U 0.0062 U NA 
Isopropylbenzene 210 NA NA 0.0057 U 0.0062 U NA 
Methylene chloride 56 NA NA 0.0057 U 0.0062 U NA 
Styrene 630 NA NA 0.0057 U 0.0062 U NA 
Toluene 500 NA NA 0.0057 U 0.0062 U NA 
Trichloroethene 0.91 NA NA 0.0057 U 0.0062 U NA 
Xylenes, Total 63 NA NA 0.017 U 0.018 U NA 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA 3070 57.1 U 57.1 U NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB27-E50 AOC11-SB27-N20 AOC11-SB27-N50 AOC11-SB27-S20 
12/12/2007 12/12/2007 12/12/2007 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 NA NA NA NA NA 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 NA NA NA NA NA 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 NA NA NA NA NA 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 0.085 U 0.089 U 0.079 U 0.077 U 0.074 U 
Acenaphthylene 340 0.064 J 0.089 U 0.079 U 0.077 U 0.074 U 
Anthracene 1700 0.053 J 0.089 U 0.079 U 0.077 U 0.074 U 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 0.13 0.046 J 0.071 J 0.023 J 0.039 J 
Benzo(a)pyrene 0.015 0.14 0.05 J 0.082 0.03 J 0.044 J 
Benzo(b)fluoranthene 0.15 0.28 0.062 J 0.11 0.033 J 0.06 J 
Benzo(g,h,i)perylene 170 0.15 0.048 J 0.077 J 0.03 J 0.042 J 
Benzo(k)fluoranthene 1.5 0.074 J 0.026 J 0.046 J 0.012 J 0.02 J 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB27-E50 AOC11-SB27-N20 AOC11-SB27-N50 AOC11-SB27-S20 
12/12/2007 12/12/2007 12/12/2007 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 0.18 0.048 J 0.09 0.03 J 0.046 J 
Dibenzo(a,h)anthracene 0.015 0.051 J 0.089 U 0.079 U 0.077 U 0.074 U 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-c,d)pyrene 
Naphthalene 
Pentachlorophenol 

7.8 
230 
230 
0.15 
3.6 
0.89 

NA NA NA NA NA 
0.23 0.1 0.2 0.055 J 0.091 

0.085 U 0.089 U 0.079 U 0.077 U 0.074 U 
0.13 0.039 J 0.065 J 0.025 J 0.034 J 

0.085 U 0.089 U 0.079 U 0.077 U 0.074 U 
NA NA NA NA NA 

Phenanthrene 170 0.05 J 0.048 J 0.12 0.023 J 0.045 J 
Pyrene 170 0.26 0.072 J 0.16 0.042 J 0.072 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- NA 5.7 NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB27-S50 AOC11-SB27-W20 AOC11-SB27-W50 AOC11-SB28 AOC11-SB28-E20 
12/12/2007 12/12/2007 12/12/2007 2/3/2006 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA 0.25 U NA 
2,4-Dinitrotoluene 1.6 NA NA NA 0.25 U NA 
2,6-Dinitrotoluene 6.1 NA NA NA 0.25 U NA 
2-Nitrotoluene 2.9 NA NA NA 0.25 U NA 
4-Nitrotoluene 30 NA NA NA 0.25 U NA 
Nitrobenzene 4.8 NA NA NA 0.25 U NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA 0.0095 U NA 
alpha-Chlordane 1.6 NA NA NA 0.0095 U NA 
alpha-Endosulfan 37 NA NA NA 0.0095 U NA 
beta-Endosulfan 37 NA NA NA 0.005 J NA 
Dieldrin 0.03 NA NA NA 0.18 1.3 
Endosulfan sulfate 37 NA NA NA 0.0095 U NA 
Endrin 1.8 NA NA NA 0.083 0.019 U 
Endrin aldehyde 1.8 NA NA NA 0.0095 U NA 
Endrin Ketone 1.8 NA NA NA 0.0051 J NA 
gamma-Chlordane 1.6 NA NA NA 0.0095 U NA 
Heptachlor 0.11 NA NA NA 0.0095 U NA 
Heptachlor epoxide 0.053 NA NA NA 0.0076 J NA 
Methoxychlor 31 NA NA NA 0.018 U NA 
p,p'-DDD 2 NA NA NA 0.0095 U NA 
p,p'-DDE 1.4 NA NA NA 0.014 J NA 
p,p'-DDT 1.7 NA NA NA 0.0095 U NA 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA 0.037 U NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA 3.7 U NA 
2-Chloronaphthalene 630 NA NA NA 3.7 U NA 
2-Methylnaphthalene 31 NA NA NA 0.14 J NA 
4-Methylphenol (p-Cresol) 31 NA NA NA 3.7 U NA 
Acenaphthene 340 0.079 U 0.078 U 0.089 U 0.21 J 0.074 U 
Acenaphthylene 340 0.079 U 0.078 U 0.089 U 8.2 0.042 J 
Anthracene 1700 0.079 U 0.078 U 0.089 U 5.3 0.033 J 
Benzaldehyde 780 NA NA NA 3.7 U NA 
Benzo(a)anthracene 0.15 0.038 J 0.045 J 0.031 J 13 0.058 J 
Benzo(a)pyrene 0.015 0.042 J 0.04 J 0.03 J 11 0.078 
Benzo(b)fluoranthene 0.15 0.055 J 0.058 J 0.037 J 10 0.21 
Benzo(g,h,i)perylene 170 0.044 J 0.043 J 0.028 J 7.4 0.08 
Benzo(k)fluoranthene 1.5 0.027 J 0.022 J 0.018 J 3.6 J 0.057 J 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB27-S50 AOC11-SB27-W20 AOC11-SB27-W50 AOC11-SB28 AOC11-SB28-E20 
12/12/2007 12/12/2007 12/12/2007 2/3/2006 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA 3.7 U NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA 3.7 U NA 
Carbazole -- NA NA NA 3.7 U NA 
Chrysene 15 0.045 J 0.045 J 0.031 J 11 0.12 
Dibenzo(a,h)anthracene 0.015 0.079 U 0.078 U 0.089 U 1.8 J 0.027 J 
Dibenzofuran 7.8 NA NA NA 0.49 J NA 
Fluoranthene 230 0.086 0.08 0.06 J 13 0.081 
Fluorene 230 0.079 U 0.078 U 0.089 U 3.7 U 0.074 U 
Indeno(1,2,3-c,d)pyrene 0.15 0.039 J 0.041 J 0.022 J 6 0.07 J 
Naphthalene 3.6 0.079 U 0.078 U 0.089 U 3.7 U 0.074 U 
Pentachlorophenol 0.89 NA NA NA 18 U NA 
Phenanthrene 170 0.047 J 0.031 J 0.034 J 3.4 J 0.026 J 
Pyrene 170 0.072 J 0.06 J 0.044 J 38 0.11 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA 0.024 U NA 
Benzene 1.1 NA NA NA 0.006 U NA 
Isopropylbenzene 210 NA NA NA 0.006 U NA 
Methylene chloride 56 NA NA NA 0.006 U NA 
Styrene 630 NA NA NA 0.006 U NA 
Toluene 500 NA NA NA 0.006 U NA 
Trichloroethene 0.91 NA NA NA 0.006 U NA 
Xylenes, Total 63 NA NA NA 0.018 U NA 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA 7950 NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB28-E50 AOC11-SB28-N20 AOC11-SB28-S20 AOC11-SB28-S50 
12/12/2007 12/12/2007 12/12/2007 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 0.0083 0.013 0.052 0.037 0.0012 J 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 0.013 0.0052 0.0009 J 0.0018 U 0.0022 U 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 NA NA NA NA NA 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 0.072 U 0.075 U 0.074 U 0.072 U 0.031 J 
Acenaphthylene 340 0.072 U 0.095 0.16 0.13 0.32 
Anthracene 1700 0.072 U 0.024 J 0.14 0.12 0.32 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 0.05 J 0.06 J 0.29 0.2 0.69 
Benzo(a)pyrene 0.015 0.053 J 0.054 J 0.34 0.24 0.74 
Benzo(b)fluoranthene 0.15 0.071 J 0.059 J 0.63 0.45 1.6 
Benzo(g,h,i)perylene 170 0.05 J 0.029 J 0.31 0.23 0.78 
Benzo(k)fluoranthene 1.5 0.03 J 0.019 J 0.23 0.16 0.54 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB28-E50 AOC11-SB28-N20 AOC11-SB28-S20 AOC11-SB28-S50 
12/12/2007 12/12/2007 12/12/2007 12/12/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 0.057 J 0.06 J 0.38 0.27 1.2 
Dibenzo(a,h)anthracene 0.015 0.072 U 0.075 U 0.1 0.068 J 0.24 
Dibenzofuran 7.8 NA NA NA NA NA 
Fluoranthene 230 0.1 0.085 0.48 0.39 1.7 
Fluorene 230 0.072 U 0.075 U 0.074 U 0.072 U 0.041 J 
Indeno(1,2,3-c,d)pyrene 0.15 0.047 J 0.038 J 0.29 0.23 0.74 
Naphthalene 3.6 0.072 U 0.075 U 0.074 U 0.072 U 0.087 U 
Pentachlorophenol 0.89 NA NA NA NA NA 
Phenanthrene 170 0.055 J 0.024 J 0.11 0.12 0.46 
Pyrene 170 0.086 0.15 0.48 0.35 1.3 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- NA NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB28-W20 AOC11-SB28-W50 AOC11-SB29 AOC11-SB29-E20 AOC11-SB29-E40 
12/12/2007 12/12/2007 2/3/2006 12/10/2007 12/10/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA 0.25 U NA NA 
2,4-Dinitrotoluene 1.6 NA NA 0.25 U NA NA 
2,6-Dinitrotoluene 6.1 NA NA 0.25 U NA NA 
2-Nitrotoluene 2.9 NA NA 0.14 J NA NA 
4-Nitrotoluene 30 NA NA 0.17 J NA NA 
Nitrobenzene 4.8 NA NA 0.25 U NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA 0.01 U NA NA 
alpha-Chlordane 1.6 NA NA 0.038 J NA NA 
alpha-Endosulfan 37 NA NA 0.01 U NA NA 
beta-Endosulfan 37 NA NA 0.036 J NA NA 
Dieldrin 0.03 0.46 0.96 J 0.16 J 0.056 0.095 
Endosulfan sulfate 37 NA NA 0.03 J NA NA 
Endrin 1.8 0.0099 U 0.0098 UJ 0.056 J 0.0027 U 0.01 U 
Endrin aldehyde 1.8 NA NA 0.01 U NA NA 
Endrin Ketone 1.8 NA NA 0.01 U NA NA 
gamma-Chlordane 1.6 NA NA 0.024 J NA NA 
Heptachlor 0.11 NA NA 0.01 U NA NA 
Heptachlor epoxide 0.053 NA NA 0.0037 J NA NA 
Methoxychlor 31 NA NA 0.02 U NA NA 
p,p'-DDD 2 NA NA 0.01 U NA NA 
p,p'-DDE 1.4 NA NA 0.023 J NA NA 
p,p'-DDT 1.7 NA NA 0.05 J 0.03 0.13 
PCB-1260 (Aroclor 1260) 0.22 NA NA 0.04 U NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA 4 U NA NA 
2-Chloronaphthalene 630 NA NA 4 U NA NA 
2-Methylnaphthalene 31 NA NA 0.35 J NA NA 
4-Methylphenol (p-Cresol) 31 NA NA 4 U NA NA 
Acenaphthene 340 0.078 U 0.077 U 1.5 J 0.21 U 0.78 U 
Acenaphthylene 340 0.18 0.057 J 3.3 J 0.21 U 0.78 U 
Anthracene 1700 0.058 J 0.035 J 6.4 0.09 J 0.78 U 
Benzaldehyde 780 NA NA 4 U NA NA 
Benzo(a)anthracene 0.15 0.11 0.084 15 0.34 0.6 J 
Benzo(a)pyrene 0.015 0.12 0.096 17 0.34 0.49 J 
Benzo(b)fluoranthene 0.15 0.14 0.19 21 0.45 0.71 J 
Benzo(g,h,i)perylene 170 0.11 0.089 12 0.3 0.48 J 
Benzo(k)fluoranthene 1.5 0.062 J 0.06 J 9 0.21 0.27 J 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB28-W20 AOC11-SB28-W50 AOC11-SB29 AOC11-SB29-E20 AOC11-SB29-E40 
12/12/2007 12/12/2007 2/3/2006 12/10/2007 12/10/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA 4 U NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA 4 U NA NA 
Carbazole -- NA NA 2.3 J NA NA 
Chrysene 15 0.15 0.11 15 0.36 0.54 J 
Dibenzo(a,h)anthracene 0.015 0.03 J 0.032 J 3.6 J 0.21 U 0.78 U 
Dibenzofuran 7.8 NA NA 1.2 J NA NA 
Fluoranthene 230 0.24 0.15 24 0.66 0.9 
Fluorene 230 0.078 U 0.077 U 1.6 J 0.21 U 0.78 U 
Indeno(1,2,3-c,d)pyrene 0.15 0.089 0.094 12 0.24 0.42 J 
Naphthalene 3.6 0.078 U 0.077 U 1 J 0.21 U 0.78 U 
Pentachlorophenol 0.89 NA NA 20 U NA NA 
Phenanthrene 170 0.11 0.027 J 16 0.39 0.54 J 
Pyrene 170 0.33 0.15 29 0.5 0.76 J 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA 0.021 U NA NA 
Benzene 1.1 NA NA 0.0053 U NA NA 
Isopropylbenzene 210 NA NA 0.0053 U NA NA 
Methylene chloride 56 NA NA 0.0053 U NA NA 
Styrene 630 NA NA 0.0053 U NA NA 
Toluene 500 NA NA 0.0011 J NA NA 
Trichloroethene 0.91 NA NA 0.0053 U NA NA 
Xylenes, Total 63 NA NA 0.016 U NA NA 
pH (pH Units) 
pH -- 5.2 NA NA NA NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA 19900 NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB29-N20 AOC11-SB29-N50 AOC11-SB29-S15 AOC11-SB29-W20 
12/10/2007 12/10/2007 12/10/2007 12/10/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA NA NA NA NA 
2,4-Dinitrotoluene 1.6 NA NA NA NA NA 
2,6-Dinitrotoluene 6.1 NA NA NA NA NA 
2-Nitrotoluene 2.9 NA NA NA NA NA 
4-Nitrotoluene 30 NA NA NA NA NA 
Nitrobenzene 4.8 NA NA NA NA NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA NA NA NA NA 
alpha-Chlordane 1.6 NA NA NA NA NA 
alpha-Endosulfan 37 NA NA NA NA NA 
beta-Endosulfan 37 NA NA NA NA NA 
Dieldrin 0.03 0.19 1.7 0.4 J 0.042 J 0.02 
Endosulfan sulfate 37 NA NA NA NA NA 
Endrin 1.8 0.01 U 0.25 U 0.25 U 0.021 U 0.002 U 
Endrin aldehyde 1.8 NA NA NA NA NA 
Endrin Ketone 1.8 NA NA NA NA NA 
gamma-Chlordane 1.6 NA NA NA NA NA 
Heptachlor 0.11 NA NA NA NA NA 
Heptachlor epoxide 0.053 NA NA NA NA NA 
Methoxychlor 31 NA NA NA NA NA 
p,p'-DDD 2 NA NA NA NA NA 
p,p'-DDE 1.4 NA NA NA NA NA 
p,p'-DDT 1.7 0.28 0.25 U 0.25 U 0.021 U 0.0023 J 
PCB-1260 (Aroclor 1260) 0.22 NA NA NA NA NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA NA NA NA NA 
2-Chloronaphthalene 630 NA NA NA NA NA 
2-Methylnaphthalene 31 NA NA NA NA NA 
4-Methylphenol (p-Cresol) 31 NA NA NA NA NA 
Acenaphthene 340 1.3 J 6.5 11 8.2 U 0.16 U 
Acenaphthylene 340 1.6 U 0.65 4.9 U 8.2 U 0.16 U 
Anthracene 1700 3.6 18 31 J 3.9 J 0.06 J 
Benzaldehyde 780 NA NA NA NA NA 
Benzo(a)anthracene 0.15 8.6 66 85 J 12 J 0.22 
Benzo(a)pyrene 0.015 7.2 53 69 J 9.9 J 0.21 
Benzo(b)fluoranthene 0.15 9 76 79 J 13 J 0.28 
Benzo(g,h,i)perylene 170 4.7 42 45 J 7.7 J 0.18 
Benzo(k)fluoranthene 1.5 3.2 33 19 J 5.3 J 0.18 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB29-N20 AOC11-SB29-N50 AOC11-SB29-S15 AOC11-SB29-W20 
12/10/2007 12/10/2007 12/10/2007 12/10/2007 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Duplicate 
0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA NA NA NA NA 
bis(2-Ethylhexyl)phthalate 35 NA NA NA NA NA 
Carbazole -- NA NA NA NA NA 
Chrysene 15 7.6 72 87 J 11 J 0.25 
Dibenzo(a,h)anthracene 0.015 1.6 U 14 15 8.2 U 0.061 J 
Dibenzofuran 7.8 NA NA NA NA NA 
Fluoranthene 230 17 130 200 J 23 J 0.3 
Fluorene 230 1.2 J 5.7 8.3 8.2 U 0.16 U 
Indeno(1,2,3-c,d)pyrene 0.15 4.2 37 47 J 6.2 J 0.16 
Naphthalene 3.6 1.6 U 2.2 3.4 J 8.2 U 0.16 U 
Pentachlorophenol 0.89 NA NA NA NA NA 
Phenanthrene 170 15 80 160 J 19 J 0.17 
Pyrene 170 14 97 150 J 19 J 0.35 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA NA NA NA NA 
Benzene 1.1 NA NA NA NA NA 
Isopropylbenzene 210 NA NA NA NA NA 
Methylene chloride 56 NA NA NA NA NA 
Styrene 630 NA NA NA NA NA 
Toluene 500 NA NA NA NA NA 
Trichloroethene 0.91 NA NA NA NA NA 
Xylenes, Total 63 NA NA NA NA NA 
pH (pH Units) 
pH -- NA NA NA NA 6.1 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA NA NA NA NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB29-W50 
12/10/2007 
0.00-0.50 ft 

Explosives (mg/kg) 
2,4,6-Trinitrotoluene 19 NA 
2,4-Dinitrotoluene 1.6 NA 
2,6-Dinitrotoluene 6.1 NA 
2-Nitrotoluene 2.9 NA 
4-Nitrotoluene 30 NA 
Nitrobenzene 4.8 NA 
Pesticides/PCBs (mg/kg) 
Aldrin 0.029 NA 
alpha-Chlordane 1.6 NA 
alpha-Endosulfan 37 NA 
beta-Endosulfan 37 NA 
Dieldrin 0.03 0.034 
Endosulfan sulfate 37 NA 
Endrin 1.8 0.0017 U 
Endrin aldehyde 1.8 NA 
Endrin Ketone 1.8 NA 
gamma-Chlordane 1.6 NA 
Heptachlor 0.11 NA 
Heptachlor epoxide 0.053 NA 
Methoxychlor 31 NA 
p,p'-DDD 2 NA 
p,p'-DDE 1.4 NA 
p,p'-DDT 1.7 0.0017 U 
PCB-1260 (Aroclor 1260) 0.22 NA 
Semivolatile Organic Compounds (mg/kg) 
2,4-Dimethylphenol 120 NA 
2-Chloronaphthalene 630 NA 
2-Methylnaphthalene 31 NA 
4-Methylphenol (p-Cresol) 31 NA 
Acenaphthene 340 0.018 J 
Acenaphthylene 340 0.04 J 
Anthracene 1700 0.061 J 
Benzaldehyde 780 NA 
Benzo(a)anthracene 0.15 0.18 
Benzo(a)pyrene 0.015 0.18 
Benzo(b)fluoranthene 0.15 0.26 
Benzo(g,h,i)perylene 170 0.16 
Benzo(k)fluoranthene 1.5 0.089 
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Table 5.3 
Organic Soil Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Name May 2012
 Residential 

Screening Level 

AOC11-SB29-W50 
12/10/2007 
0.00-0.50 ft 

Semivolatile Organic Compounds (mg/kg) cont. 
Benzyl butyl phthalate 260 NA 
bis(2-Ethylhexyl)phthalate 35 NA 
Carbazole -- NA 
Chrysene 15 0.19 
Dibenzo(a,h)anthracene 0.015 0.05 J 
Dibenzofuran 7.8 NA 
Fluoranthene 230 0.27 
Fluorene 230 0.069 U 
Indeno(1,2,3-c,d)pyrene 0.15 0.15 
Naphthalene 3.6 0.017 J 
Pentachlorophenol 0.89 NA 
Phenanthrene 170 0.18 
Pyrene 170 0.28 
Volatile Organic Compounds (mg/kg) 
Acetone 6100 NA 
Benzene 1.1 NA 
Isopropylbenzene 210 NA 
Methylene chloride 56 NA 
Styrene 630 NA 
Toluene 500 NA 
Trichloroethene 0.91 NA 
Xylenes, Total 63 NA 
pH (pH Units) 
pH -- NA 
Other Compounds (mg/kg) 
Total Organic Carbon -- NA 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 

B = The analyte was not detected substantially above the level 

reported in laboratory or field blanks 
-- = No RSL available 

NA = Not analyzed 

Shaded cells indicate detection exceeded the RSL 
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Table 5.4 
Statistical Comparison with Background - Surface Soil Summary 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Detections Samples 
Percent 

Detections 
Site Distribution 

Type 
Site Mean 
(mg/kg) 

Site Standard 
Deviation 
(mg/kg) 

Baseline 
Mean* 
(mg/kg) 

Baseline Standard 
Deviation* 

(mg/kg) 

Baseline Distribution 
Data 

Result 

Aluminum 29 29 100 L 7809.78 4787.56 4792.67 2226.98 L Statistically Different 
Antimony 4 29 14 See text (Section 5.2.1.1) 
Arsenic 29 29 100 NP 8.53 16.28 6.72 4.88 NP Statistically Same 
Barium 29 29 100 L 38.89 22.06 21.80 10.33 N Statistically Different 
Beryllium 1 29 4 See text (Section 5.2.1.1) 
Cadmium 22 29 76 See text (Section 5.2.1.1) 
Chromium 29 29 100 NP 18.91 47.69 9.82 4.51 N Statistically Same 
Cobalt 29 29 100 NP 2.31 1.49 0.48 0.26 NP Statistically Different 
Copper 26 29 90 NP 39.16 174.39 5.07 3.60 NP Statistically Same 
Iron 29 29 100 L 7292.22 4185.57 3197.84 964.58 L Statistically Different 
Lead 29 29 100 NP 37.14 78.56 14.78 6.90 N Statistically Same 
Manganese 29 29 100 L 69.43 50.44 25.56 22.89 NP Statistically Same 
Mercury 28 29 97 NP 0.06 0.05 0.12 0.17 NP Statistically Same 
Nickel 29 29 100 N 3.85 1.46 1.75 0.71 N Statistically Different 
Selenium 13 29 45 See text (Section 5.2.1.1) 
Silver 3 29 10 See text (Section 5.2.1.1) 
Thallium 1 29 4 See text (Section 5.2.1.1) 
Vanadium 29 29 100 N 15.34 6.42 9.33 2.76 L Statistically Same 
Zinc 29 29 100 NP 48.88 99.68 9.91 6.22 NP Statistically Different 

Notes: 
* - Adjusted mean and standard deviation 
L - Lognormal distribution 
N - Normal distribution 
NP - Nonparametric distribution 
mg/kg - milligram per kilogram 



 

Table 5.5 
Statistical Comparison with Background - Subsurface Soil Summary 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Detections Samples 
Percent 

Detections 
Site Distribution 

Type 
Site Mean 
(mg/kg) 

Site Standard 
Deviation 
(mg/kg) 

Baseline 
Mean* 
(mg/kg) 

Baseline Standard 
Deviation* 

(mg/kg) 

Baseline Distribution 
Data 

Result 

Aluminum 27 27 100 L 5953.06 2700.41 6544.49 5099.66 L Statistically Same 
Antimony 2 27 7 See text (Section 5.2.1.2) 
Arsenic 27 27 100 NP 3.70 1.79 0.80 1.43 NP Statistically Different 
Barium 27 27 100 NP 15.06 9.88 17.49 14.81 L Statistically Same 
Cadmium 13 27 48 See text (Section 5.2.1.2) 
Chromium 27 27 100 L 8.97 2.83 7.46 3.51 L Statistically Different 
Cobalt 27 27 100 L 1.06 0.41 0.81 0.42 L Statistically Different 
Copper 15 27 56 NP 0.36 3.32 1.32 1.11 L Statistically Different - Less than background 
Iron 27 27 100 L 5781.05 1913.40 4733.33 2323.18 N Statistically Different 
Lead 27 27 100 NP 5.96 2.90 4.73 1.88 L Statistically Different 
Manganese 27 27 100 NP 18.75 16.27 12.21 7.45 L Statistically Same 
Mercury 21 27 78 NP 0.02 0.03 0.02 0.00 P Statistically Same 
Nickel 27 27 100 N 2.13 1.02 0.96 0.39 L Statistically Different 
Selenium 15 27 56 See text (Section 5.2.1.2) 
Vanadium 27 27 100 L 14.21 4.58 11.47 6.45 L Statistically Different 
Zinc 27 27 100 NP 7.74 3.65 5.66 2.90 NP Statistically Different 

Notes: 
* - Adjusted mean and standard deviation 
L - Lognormal distribution 
N - Normal distribution 
NP - Nonparametric distribution 
mg/kg - milligram per kilogram 



Table 5.6 
Potential Inorganic Soil Contaminants 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte Surface Soil 
Subsurface 

Soil 

Aluminum no no 
Antimony no no 
Arsenic yes no 
Barium yes no 
Beryllium no no 
Cadmium yes no 
Calcium no no 
Chromium, total yes no 
Cobalt no no 
Copper yes no 
Iron yes no 
Lead yes yes 
Magnesium no no 
Manganese no no 
Mercury no no 
Nickel no no 
Potassium no no 
Selenium yes no 
Sodium no no 
Silver yes no 
Thallium no no 
Vanadium no no 
Zinc yes no 



Table 5.7 
Inorganic Shallow Groundwater Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte 

95% Upper 
Tolerance Limits 

AOC11-JRB6 AOC11-MW01 AOC11-MW02 
31-Jan-2006 03-Feb-2006 03-Feb-2006 

Duplicate 
14-Dec-2007 03-Feb-2006 

Unfiltered Filtered Unfiltered Unfiltered Unfiltered Unfiltered 
Metals (ug/L) 
Aluminum 1184 24,100 48.7 B 1,990 1,930 NS 67.7 J 
Antimony NA -- 3.4 J -- -- NS --
Arsenic NA 19.2 K -- -- -- NS --
Barium 106 89.6 J 20.6 J 93.3 J 99.3 J NS 88.5 J 
Cadmium 0.48* -- -- 0.93 J 1 J NS --
Calcium NA 8,640 7910 239,000 237,000 NS 27,700 
Chromium, total 1.84 56.4 -- 2.2 J 2 J NS 1.2 J 
Cobalt 14.3 4.2 J 0.99 J 30.3 J 30.9 J NS 0.69 J 
Copper 1.9 11.1 J -- -- -- NS --
Iron 5291 30,100 26.2 B 762 589 NS 451 
Lead 0.78* 11.3 -- 3.5 L 3.6 L NS --
Magnesium NA 10,500 7960 111,000 114,000 NS 6,120 
Manganese 231 48.1 15.3 315 316 NS 1,010 
Mercury NA 0.064 J -- -- -- NS --
Nickel 15.8 9.9 J -- 28.2 J 29 J NS --
Potassium NA 5,980 2210 J 6,260 6,370 NS 6,800 
Selenium 1.72* 5.5 -- -- -- NS --
Sodium NA 8,360 8100 27,500 28,700 NS 8,800 
Vanadium 0.58* 70.2 -- -- -- NS --
Zinc 115 39.6 K 7.7 B 44.3 43.9 NS 7.5 B 
Notes: 

J = The associated numerical value is an estimated quantity 

L = Analyte is present; the reported value may be biased low 

K = Analyte is present; the reported value may be biased high 
B = The analyte was not detected substantially above the level reported in 

laboratory or field blanks 
-- = Analyte was not detected 

NS = Not sampled 

NA = Not available 

* = Only detected in one of the background wells 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.7 
Inorganic Shallow Groundwater Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte 

95% Upper 
Tolerance Limits 

AOC11-MW03 AOC11-MW04 
01-Feb-2006 01-Feb-2006 14-Dec-2007 14-Dec-2007 

Duplicate 
Unfiltered Filtered Unfiltered Filtered Unfiltered Unfiltered 

Metals (ug/L) 
Aluminum 1184 4,270 K -- 2,770 K 183 J NS NS 
Antimony NA -- -- -- -- NS NS 
Arsenic NA -- -- 3.3 J -- NS NS 
Barium 106 50.4 J 31.9 J 48 J 39.7 J NS NS 
Cadmium 0.48* -- -- -- -- NS NS 
Calcium NA 12,200 11800 6,420 6540 NS NS 
Chromium, total 1.84 8.1 -- 5.9 -- NS NS 
Cobalt 14.3 0.68 J -- 2.7 J 2.3 J NS NS 
Copper 1.9 -- -- -- -- NS NS 
Iron 5291 2,980 44.5 J 1,630 58.7 J NS NS 
Lead 0.78* 3.2 L -- 1.9 J -- NS NS 
Magnesium NA 4,510 J 4340 J 10,200 10100 NS NS 
Manganese 231 52.7 29.4 44.8 41.7 NS NS 
Mercury NA -- 0.053 B -- 0.054 B NS NS 
Nickel 15.8 2 J -- 4.5 J 3.4 J NS NS 
Potassium NA 3,220 J 2490 J 5,210 4900 J NS NS 
Selenium 1.72* -- -- -- -- NS NS 
Sodium NA 9,080 9230 12,400 12600 NS NS 
Vanadium 0.58* 10.4 J -- 6.8 J -- NS NS 
Zinc 115 9.2 B 6.5 B 23.8 K 16.9 B NS NS 
Notes: 

J = The associated numerical value is an estimated quantity 

L = Analyte is present; the reported value may be biased low 

K = Analyte is present; the reported value may be biased high 
B = The analyte was not detected substantially above the level reported in 

laboratory or field blanks 
-- = Analyte was not detected 

NS = Not sampled 

NA = Not available 

* = Only detected in one of the background wells 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.7 
Inorganic Shallow Groundwater Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte 

95% Upper 
Tolerance Limits 

AOC11-MW05 AOC11-MW06 
01-Feb-2006 01-Feb-2006 

Unfiltered Filtered Unfiltered 
Metals (ug/L) 
Aluminum 1184 1,110 K 18.2 J 354 
Antimony NA -- -- --
Arsenic NA -- -- --
Barium 106 26.2 J 20.3 J 55.2 J 
Cadmium 0.48* -- -- --
Calcium NA 19,200 19000 1,640 J 
Chromium, total 1.84 4 J 2.4 J --
Cobalt 14.3 -- -- 7.6 J 
Copper 1.9 -- -- --
Iron 5291 874 22.3 J 4,100 
Lead 0.78* -- -- --
Magnesium NA 6,510 6650 1,830 J 
Manganese 231 9.9 J 7.6 J 89.8 
Mercury NA 0.065 B -- --
Nickel 15.8 -- -- 5.1 J 
Potassium NA 1,510 J 1360 J 1,630 J 
Selenium 1.72* -- -- 3.6 J 
Sodium NA 4,570 J 4660 J 97,100 
Vanadium 0.58* 2.7 J -- --
Zinc 115 9.4 B 8.7 B 15.5 B 
Notes: 

J = The associated numerical value is an estimated quantity 

L = Analyte is present; the reported value may be biased low 

K = Analyte is present; the reported value may be biased high 
B = The analyte was not detected substantially above the level reported in 

laboratory or field blanks 
-- = Analyte was not detected 

NS = Not sampled 

NA = Not available 

* = Only detected in one of the background wells 

Shaded cells indicate detection exceeded 95% UTL 
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Table 5.8 
Organic Shallow Groundwater Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte 

May 2012
 Residential 

Screening Level 

AOC11-JRB6 AOC11-MW01 AOC11-MW02 
31-Jan-2006 03-Feb-2006 03-Feb-2006 

Duplicate 
14-Dec-2007 03-Feb-2006 

Explosives (ug/L) 
2-Nitrotoluene 0.27 -- -- -- 0.23 --
2,4,6-Trinitrotoluene 2.2 -- 0.48 J -- 4.0 --
4-Nitrotoluene 3.7 -- -- -- 0.24 --
2,4-Dinitrotoluene 0.2 -- -- -- 0.42 --
2,6-Dinitrotoluene 0.15 -- -- -- 0.09 J --
Nitrobenzene 0.12 -- -- -- -- --
Other Compounds (ug/L) 
Total Organic Carbon NA 2,400 J 860 J 930 J NS 4,600 
Volatile Organic Compounds (ug/L) 
Methylene chloride 9.9 -- 3.4 B 5.5 B NS 4.4 B 
Trichloroethene (TCE) 0.44 -- 1.9 B 3.1 B NS 2.6 B 
Notes: 

J = The associated numerical value is an estimated quantity 

L = Analyte is present; the reported value may be biased low 

K = Analyte is present; the reported value may be biased high 
B = The analyte was not detected substantially above the level reported in 

laboratory or field blanks 
-- = Analyte was not detected 

NS = Not sampled 

NA = Not available 

Shaded cells indicate detection exceeded RSL 
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Table 5.8 
Organic Shallow Groundwater Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte 

May 2012
 Residential 

Screening Level 

AOC11-MW03 AOC11-MW04 AOC11-MW05 
01-Feb-2006 01-Feb-2006 14-Dec-2007 14-Dec-2007 

Duplicate 
01-Feb-2006 

Explosives (ug/L) 
2-Nitrotoluene 0.27 -- -- -- -- --
2,4,6-Trinitrotoluene 2.2 -- 0.27 J -- -- --
4-Nitrotoluene 3.7 -- -- -- -- --
2,4-Dinitrotoluene 0.2 -- -- -- -- --
2,6-Dinitrotoluene 0.15 -- -- -- -- --
Nitrobenzene 0.12 -- -- -- 0.13 J --
Other Compounds (ug/L) 
Total Organic Carbon NA 2,000 J 2,100 J NS NS 1,200 B 
Volatile Organic Compounds (ug/L) 
Methylene chloride 9.9 -- -- NS NS --
Trichloroethene (TCE) 0.44 -- -- NS NS --
Notes: 

J = The associated numerical value is an estimated quantity 

L = Analyte is present; the reported value may be biased low 

K = Analyte is present; the reported value may be biased high 
B = The analyte was not detected substantially above the level reported in 

laboratory or field blanks 
-- = Analyte was not detected 

NS = Not sampled 

NA = Not available 

Shaded cells indicate detection exceeded RSL 

Page 2 of 3 



Table 5.8 
Organic Shallow Groundwater Detections 

AOC 11 
Former Nansemond Ordnance Depot 

Analyte 

May 2012
 Residential 

Screening Level 

AOC11-MW06 
01-Feb-2006 

Explosives (ug/L) 
2-Nitrotoluene 0.27 --
2,4,6-Trinitrotoluene 2.2 --
4-Nitrotoluene 3.7 --
2,4-Dinitrotoluene 0.2 --
2,6-Dinitrotoluene 0.15 --
Nitrobenzene 0.12 --
Other Compounds (ug/L) 
Total Organic Carbon NA 3,100 J 
Volatile Organic Compounds (ug/L) 
Methylene chloride 9.9 --
Trichloroethene (TCE) 0.44 --
Notes: 

J = The associated numerical value is an estimated quantity 

L = Analyte is present; the reported value may be biased low 

K = Analyte is present; the reported value may be biased high 
B = The analyte was not detected substantially above the level reported in 

laboratory or field blanks 
-- = Analyte was not detected 

NS = Not sampled 

NA = Not available 

Shaded cells indicate detection exceeded RSL 
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USACE—Remedial Investigation Report, 
Track H and I Magazine Line AOC 11—FNOD, Suffolk, VA 

5.1 
2006 Inorganic Soil Detections 
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All concentrations are given in milligrams per kilogram 

J = The associated numerical value is an estimated quantity 
B = The reported concentration is not substantially greater than 

the concentrations found in associated blanks. 
NA = Not applicable 
L = Analyte is present; reported value may be biased low 
K = Analyte present; reported value may be biased high 
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JRB6 

MW06 

MW05 MW04 

MW03 

MW02 

MW01 SB29 

SB28 

SB27 

SB26 
SB25 SB24 

SB23 

SB22 
SB21 

SB20 

SB19 

SB18 

SB17 

SB16 

SB15 

SB14 

SB13 

SB12 

SB11 

SB10 

SB09 SB08 

SB07 

SB06 
SB05 

SB04 

SB03 

SB02 

SB01 

SB01 

Method Analyte 

SW6010B Aluminum 4,450 4,490 4,210 
SW6010B Arsenic 1.8 L 1.9 L 2.7 
SW6010B Barium 21.1 J 20.7 J 7.5 J 
SW6010B Beryllium 0.57 B 0.54 B 0.41 B 
SW6010B Cadmium 0.19 J 0.17 J   --
SW6010B Chromium, total 4.8 4.7 8.6 
SW6010B Cobalt 2.3 J 2.1 J 0.82 J 
SW6010B Copper 7 7.6 1.3 J 
SW6010B Iron 7,280 6,890 6,470 
SW6010B Lead 28.3 28.4 4.2 
SW6010B Manganese 127 120 10.8 
SW7471A Mercury 0.069 0.056 0.012 J 
SW6010B Nickel 3 J 3 J 1.5 J 
SW6010B Selenium 0.7 B 0.7 B 0.57 
SW6010B Vanadium 15.4 15.2 15.5 
SW6010B Zinc 37.7 J 35.0 J 6.1 J 

Surface 
Surface 
Duplicate 

Subsurface 

SB02 
Method Analyte 

SW6010B Aluminum 3,190 4,770 
SW6010B Arsenic 2 L 3.8 
SW6010B Barium 11.8 J 9.6 J 
SW6010B Beryllium 0.33 B 0.42 B 
SW6010B Cadmium 0.2 J 0.12 J 
SW6010B Chromium, total 5.4 10.7 
SW6010B Cobalt 0.97 J 0.8 J 
SW6010B Copper 6.4 1.9 B 
SW6010B Iron 4,370 6,970 
SW6010B Lead 15 4.5 
SW6010B Manganese 42 11.6 
SW7471A Mercury 0.025 J 0.01 J 
SW6010B Nickel 2.1 J 1.5 J 
SW6010B Selenium 0.42 B 0.6 B 
SW6010B Silver 0.066 B    --
SW6010B Vanadium 12.8 18.4 
SW6010B Zinc 16.7 J 7.2 J 

Surface Subsurface 

SB03 
Method Analyte 

SW6010B Aluminum 2,490 7,550 
SW6010B Arsenic 0.73 J 5.2 
SW6010B Barium 17.4 J 34.3 
SW6010B Beryllium 0.37 B 0.56 B 
SW6010B Cadmium  -- 0.11 J 
SW6010B Chromium, total 3.6 11.8 
SW6010B Cobalt 0.97 J 1.7 J 
SW6010B Copper 1.4 B 3.1 B 
SW6010B Iron 2,020 10,100 
SW6010B Lead 3.6 6.6 
SW6010B Manganese 19.7 34.4 
SW7471A Mercury 0.034 J 0.025 J 
SW6010B Nickel 1.7 J 3.7 J 
SW6010B Selenium 0.42 B 0.69 B 
SW6010B Silver 0.052 B 0.046 B 
SW6010B Vanadium 4.8 J 21.7 
SW6010B Zinc 5.5 K 11.2 K 

Surface Subsurface 

SB04 
Method Analyte 

SW6010B Aluminum 2,750 5,260 
SW6010B Arsenic 1.2 L 4.1 
SW6010B Barium 20.8 J 9.5 J 
SW6010B Beryllium 0.4 B 0.44 B 
SW6010B Cadmium  -- 0.1 J 
SW6010B Chromium, total 4.6 8.9 
SW6010B Cobalt 1.1 J 1 J 
SW6010B Copper 2.4 B 2.3 B 
SW6010B Iron 2,400 6,770 
SW6010B Lead 3.9 5 
SW6010B Manganese 32.5 15.5 
SW7471A Mercury 0.029 J 0.015 J 
SW6010B Nickel 1.8 J 2.2 J 
SW6010B Selenium  -- 0.49 B 
SW6010B Silver  -- 0.042 B 
SW6010B Vanadium 6.5 16.4 
SW6010B Zinc 6.3 K 7.7 J 

Surface Subsurface 

SB05 

Method Analyte 

SW6010B Aluminum 3,690 3,600 7,110 
SW6010B Arsenic 2.3 L 2.7 1.5 L 
SW6010B Barium 18.4 J 18.4 J 19.6 J 
SW6010B Beryllium 0.39 B 0.4 B 0.38 B 
SW6010B Cadmium 0.14 J 0.15 J    --
SW6010B Chromium, total 4.6 4.7 8.4 
SW6010B Cobalt 0.95 J 0.95 J 1.4 J 
SW6010B Copper 3.9 L 4.3 2.4 B 
SW6010B Iron 3,530 3,480 4,680 
SW6010B Lead 19.6 21.7 5 
SW6010B Manganese 76 85.2 14.7 
SW7471A Mercury 0.054 0.056 0.016 J 
SW6010B Nickel 2.7 J 2.6 J 3.3 J 
SW6010B Selenium 0.57 B 0.74 B 0.34 B 
SW6010B Vanadium 11.5 11.2 13.4 
SW6010B Zinc 15.9 K 15.2 K 7.3 K 

Surface 
Surface 

Duplicate 
Subsurface 

SB06 
Method Analyte 

SW6010B Aluminum 11,900 5,410 
SW6010B Arsenic 3.6 3 
SW6010B Barium 41.8 28 
SW6010B Beryllium 0.51 B 0.43 B 
SW6010B Cadmium 0.12 J 0.083 J 
SW6010B Chromium, total 12.8 7.5 
SW6010B Cobalt 3.7 J 1.6 J 
SW6010B Copper 5.9 L 1.7 J 
SW6010B Iron 10,100 3,850 
SW6010B Lead 8.7 5.8 
SW6010B Manganese 70.9 27.6 
SW7471A Mercury 0.031 J 0.023 J 
SW6010B Nickel 5.4 2.9 J 
SW6010B Selenium 0.76 B 0.31 B 
SW6010B Vanadium 21.8 10.7 
SW6010B Zinc 20.8 K 8.5 K 

Surface Subsurface 

SB07 
Method Analyte 

SW6010B Aluminum 14,600 3,960 
SW6010B Arsenic 3.9 3.6 
SW6010B Barium 29.2 7.3 J 
SW6010B Beryllium 0.45 B 0.39 B 
SW6010B Cadmium 0.13 J 0.087 J 
SW6010B Chromium, total 15.7 8.1 
SW6010B Cobalt 2.5 J 0.79 J 
SW6010B Copper 4.6 L 1.7 J 
SW6010B Iron 12,900 6,490 
SW6010B Lead 9.1 4.4 
SW6010B Manganese 31 14.6 
SW7471A Mercury 0.032 J 0.0093 J 
SW6010B Nickel 5.6 1.4 J 
SW6010B Selenium 0.64 B 0.5 B 
SW6010B Silver 0.065 B 0.035 B 
SW6010B Vanadium 27.5 14.4 
SW6010B Zinc 15.9 K 6.1 K 

Surface Subsurface 

SB08 
Method Analyte 

SW6010B Aluminum 4,410 5,720 
SW6010B Antimony   -- 0.36 J 
SW6010B Arsenic 1.8 L 4.3 
SW6010B Barium 31.4 10.6 J 
SW6010B Beryllium 0.47 B 0.42 B 
SW6010B Cadmium 0.22 J 0.096 J 
SW6010B Chromium, total 5.9 9 
SW6010B Cobalt 2.9 J 0.89 J 
SW6010B Copper 8.9 L 3.1 L 
SW6010B Iron 8,500 7,570 
SW6010B Lead 33.7 4.6 
SW6010B Manganese 186 14.9 
SW7471A Mercury 0.043 J 0.011 J 
SW6010B Nickel 2.9 J 1.8 J 
SW6010B Selenium 0.68 B 0.68 B 
SW6010B Silver   -- 0.045 B 
SW6010B Vanadium 18.9 15.4 
SW6010B Zinc 56.2 K 7.3 K 

Surface Subsurface 

SB09 
Method Analyte 

SW6010B Aluminum 11,000 4,350 
SW6010B Arsenic 4.6 3.8 
SW6010B Barium 35.2 7.6 J 
SW6010B Beryllium 0.52 B 0.35 B 
SW6010B Cadmium 0.14 J 0.11 J 
SW6010B Chromium, total 13.4 7.4 
SW6010B Cobalt 2.2 J 0.73 J 
SW6010B Copper 4.6 L 2.3 J 
SW6010B Iron 9,710 5,580 
SW6010B Lead 11.5 4.2 
SW6010B Manganese 27 11.2 
SW7471A Mercury 0.055 0.0092 J 
SW6010B Nickel 5.1 1.5 J 
SW6010B Selenium 0.79 B 0.61 B 
SW6010B Silver   -- 0.068 B 
SW6010B Vanadium 21.3 12.4 
SW6010B Zinc 16.8 K 6 K 

Surface Subsurface 

SB10 
Method Analyte 

SW6010B Aluminum 16,000 4,170 
SW6010B Arsenic 4.1 3.6 
SW6010B Barium 95.1 8.1 J 
SW6010B Beryllium 0.64 B 0.36 B 
SW6010B Cadmium 0.14 J 0.095 J 
SW6010B Chromium, total 17.3 6.2 
SW6010B Cobalt 2.4 J 0.65 J 
SW6010B Copper 5.3 L 2 J 
SW6010B Iron 10,500 5,070 
SW6010B Lead 8.2 4.2 
SW6010B Manganese 32.8 11.4 
SW7471A Mercury 0.044 0.012 J 
SW6010B Nickel 6.6 1.3 J 
SW6010B Selenium 0.57 B 0.57 B 
SW6010B Silver 0.067 B 0.049 B 
SW6010B Vanadium 26.7 11.4 
SW6010B Zinc 15.9 K 4.5 K 

Surface Subsurface 

SB11 

Method Analyte 

SW6010B Aluminum 8,970 3,800 1,870 
SW6010B Antimony    --    -- 0.37 J 
SW6010B Arsenic 2.5 3 2.6 
SW6010B Barium 31.5 7.8 J 4 J 
SW6010B Beryllium 0.43 B 0.35 B 0.31 B 
SW6010B Cadmium 0.091 J 0.08 J    --
SW6010B Chromium, total 10.8 6.6 5.4 
SW6010B Cobalt 1.9 J 0.67 J 0.46 J 
SW6010B Copper 2.4 J 1.9 J 1.3 J 
SW6010B Iron 7,250 5,100 4,220 
SW6010B Lead 7.4 5.1 4.1 
SW6010B Manganese 21.8 8.2 8 
SW7471A Mercury 0.058 0.0099 J 0.012 J 
SW6010B Nickel 4.5 J 1.4 J 0.58 J 
SW6010B Selenium 0.62 B 0.5 B 0.52 B 
SW6010B Silver    -- 0.063 B 0.065 B 
SW6010B Vanadium 17.1 10.8 8.7 
SW6010B Zinc 12.6 K 5.8 K 3.5 K 

Surface Subsurface 
Subsurface 
Duplicate 

SB12 
Method Analyte 

SW6010B Aluminum 15,700 1,870 
SW6010B Arsenic 19.7 1.9 
SW6010B Barium 37.4 3.6 J 
SW6010B Beryllium 0.41 B 0.23 B 
SW6010B Cadmium 0.2 J    --
SW6010B Chromium, total 17.8 4.8 
SW6010B Cobalt 2.4 J 0.48 J 
SW6010B Copper 5.6 0.98 B 
SW6010B Iron 11,200 3,350 
SW6010B Lead 10.1 3.6 
SW6010B Manganese 26.7 K 5.6 K 
SW7471A Mercury 0.049    --
SW6010B Nickel 5.9 0.67 J 
SW6010B Selenium 0.58 L 0.32 J 
SW6010B Vanadium 27 7.6 
SW6010B Zinc 12.9 3.1 

Surface Subsurface 

SB13 
Method Analyte 

SW6010B Aluminum 14,700 4,200 
SW6010B Arsenic 4.5 2.3 
SW6010B Barium 37.9 6.7 J 
SW6010B Beryllium 0.45 B 0.27 B 
SW6010B Cadmium 0.23 J    --
SW6010B Chromium, total 16.3 6.5 
SW6010B Cobalt 2.4 J  0.69  J  
SW6010B Copper 5.3 2.6 B 
SW6010B Iron 12,600 3,730 
SW6010B Lead 9.3 4.2 
SW6010B Manganese 24.6 K 8 K 
SW7471A Mercury 0.03 J    --
SW6010B Nickel 5.9 1.3 J 
SW6010B Selenium 0.75 L 0.4 J 
SW6010B Silver 0.13 J    --
SW6010B Vanadium 26.3 10.2 
SW6010B Zinc 14.2 4.9 

Surface Subsurface 

SB14 
Method Analyte 

SW6010B Aluminum 6,400 4,360 
SW6010B Arsenic 32.8 2.8 
SW6010B Barium 50.4 9.3 J 
SW6010B Beryllium 0.47 B 0.27 B 
SW6010B Cadmium 0.63    --
SW6010B Chromium, total 7.6 6.7 
SW6010B Cobalt 2 J 0.84 J 
SW6010B Copper 6.9 2.1 B 
SW6010B Iron 4,590 4,760 
SW6010B Lead 7.8 4.9 
SW6010B Manganese 78.4 K 10.6 K 
SW7471A Mercury 0.04 0.02 J 
SW6010B Nickel 3.8 J 1.6 J 
SW6010B Selenium     -- 0.38 J 
SW6010B Vanadium 11 11.1 
SW6010B Zinc 89.9 5.3 J 

Surface Subsurface 

SB15 
Method Analyte 

SW6010B Aluminum 5,010 4,040 
SW6010B Antimony 0.5 J    --
SW6010B Arsenic 5.4 2.6 
SW6010B Barium 30.6 8.8 J 
SW6010B Beryllium 0.42 B 0.3 B 
SW6010B Cadmium 0.12 J    --
SW6010B Chromium, total 8.8 5.8 
SW6010B Cobalt 1.4 J 0.83 J 
SW6010B Copper 12.3 3.5 B 
SW6010B Iron 4,700 3,800 
SW6010B Lead 26.3 4.5 
SW6010B Manganese 71.3 K 10.2 K 
SW7471A Mercury 0.11 0.014 J 
SW6010B Nickel 3 J 1.7 J 
SW6010B Selenium 0.44 J 0.31 J 
SW6010B Vanadium 9.8 9.6 
SW6010B Zinc 26.2 5 

Surface Subsurface 

SB16 
Method Analyte 

SW6010B Aluminum 12,300 7,030 
SW6010B Arsenic 4.2 3.6 
SW6010B Barium 44 11.4 J 
SW6010B Beryllium 0.55 B 0.3 B 
SW6010B Cadmium 0.14 J    --
SW6010B Chromium, total 13.2 8 
SW6010B Cobalt 2.7 J 0.96 J 
SW6010B Copper 4.4 2.9 B 
SW6010B Iron 9,110 5,130 
SW6010B Lead 8.6 4.7 
SW6010B Manganese 54.2 K 12.9 K 
SW7471A Mercury 0.038    --
SW6010B Nickel 5.5 2.3 J 
SW6010B Selenium 0.42 J 0.44 J 
SW6010B Vanadium 20.7 14.3 
SW6010B Zinc 13 7.1 

Surface Subsurface 

SB17 
Method Analyte 

SW6010B Aluminum 4,260 4,570 
SW6010B Antimony 1.1 J --
SW6010B Arsenic 4.5 6.1 
SW6010B Barium 28.8 30.5 
SW6010B Beryllium 0.51 B 0.38 B 
SW6010B Cadmium 0.28 J 0.1 J 
SW6010B Chromium, total 25.9 11.2 
SW6010B Cobalt 2.5 J 1.3 J 
SW6010B Copper 14 11.4 
SW6010B Iron 7,230 3,600 
SW6010B Lead 114 15 
SW6010B Manganese 153 K 71 K 
SW7471A Mercury 0.049 0.1 
SW6010B Nickel 3.2 J 2.4 J 
SW6010B Selenium 0.51 J 0.32 J 
SW6010B Silver 0.1 J --
SW6010B Vanadium 11.4 8.9 
SW6010B Zinc 89 15.7 

Surface Subsurface 

SB18 
Method Analyte 

SW6010B Aluminum 3,620 3,140 
SW6010B Arsenic 3 2.6 
SW6010B Barium 20.6 J 6.5 J 
SW6010B Beryllium 0.46 B 0.23 B 
SW6010B Cadmium 0.19 J  --
SW6010B Chromium, total 270 5.7 
SW6010B Cobalt 3.4 J 0.56 J 
SW6010B Copper 7.8 1.8 B 
SW6010B Iron 5,630 4,000 
SW6010B Lead 314 3.9 
SW6010B Manganese 132 K 6.5 K 
SW7471A Mercury 0.053  --
SW6010B Nickel 2.2 J 1 J 
SW6010B Selenium    -- 0.65 L 
SW6010B Vanadium 9 9.1 
SW6010B Zinc 302 4 

Surface Subsurface 

SB19 
Method Analyte 

SW6010B Aluminum 3,700 5,360 
SW6010B Arsenic 5.6 3.3 
SW6010B Barium 24.2 9 J 
SW6010B Beryllium 0.3 B 0.24 B 
SW6010B Cadmium  -- 0.087 J 
SW6010B Chromium, total 6.3 8.4 
SW6010B Cobalt 1.8 J 0.67 J 
SW6010B Copper 3.4 B 2.6 B 
SW6010B Iron 2,530 5,110 
SW6010B Lead 4.8 4.3 
SW6010B Manganese 48.2 K 5.4 K 
SW7471A Mercury 0.022 J 0.011 J 
SW6010B Nickel 2 J 1.5 J 
SW6010B Selenium  -- 0.52 J 
SW6010B Silver 0.039 B    --
SW6010B Vanadium 8.1 12.6 
SW6010B Zinc 8.5 5 

Surface Subsurface 

SB20 
Method Analyte 

SW6010B Aluminum 9,040 5,400 
SW6010B Arsenic 11.9 3.1 
SW6010B Barium 52.2 12.3 J 
SW6010B Beryllium 0.45 B 0.28 B 
SW6010B Chromium, total 10.1 7.3 
SW6010B Cobalt 2.7 J 0.92 J 
SW6010B Copper 3.6 2.6 J 
SW6010B Iron 6,660 4,220 
SW6010B Lead 6.1 J 4.9 J 
SW6010B Manganese 97.1 12.2 
SW7471A Mercury 0.034 J 0.012 J 
SW6010B Nickel 4.5 1.9 J 
SW6010B Selenium 0.51 J    --
SW6010B Vanadium 16.4 11 
SW6010B Zinc 14.2 J 7 J 

Surface Subsurface 

SB21 
Method Analyte 

SW6010B Aluminum 12,100 6,170 
SW6010B Antimony 0.4 J --
SW6010B Arsenic 3.1 4.2 
SW6010B Barium 33.6 11.4 J 
SW6010B Beryllium 0.45 B 0.4 B 
SW6010B Cadmium 0.13 J 0.1 J 
SW6010B Chromium, total 12.8 11.1 
SW6010B Cobalt 2.7 J 1.2 J 
SW6010B Copper 4.1 2.5 B 
SW6010B Iron 8,570 8,070 
SW6010B Lead 6.4 4.8 
SW6010B Manganese 26.5 K 17.3 K 
SW7471A Mercury 0.04 --
SW6010B Nickel 5.9 2.4 J 
SW6010B Selenium 0.36 J 0.36 J 
SW6010B Vanadium 21.9 18.5 
SW6010B Zinc 15.4 9.1 

Surface Subsurface 

SB22 

Method Analyte 

SW6010B Aluminum 5,090 5,600 16,600 
SW6010B Arsenic 3.9 3.7 3 
SW6010B Barium 25.6 J 26.4 J 35.3 
SW6010B Beryllium 0.38 B 0.38 B 0.41 B 
SW6010B Cadmium 0.13 J 0.14 J    --
SW6010B Chromium, total 6.6 6.9 17.6 
SW6010B Cobalt 1.8 J 1.7 J 2.1 J 
SW6010B Copper 25.3 22.6 4.2 
SW6010B Iron 5,290 5,340 10,900 
SW6010B Lead 22.8 J 20.5 J 9.6 J 
SW6010B Manganese 103 98.1 J 49.8 
SW7471A Mercury 0.058 L 0.051 L 0.013 J 
SW6010B Nickel 2.4 J 2.5 J 5.2 
SW6010B Selenium    -- 0.47 J 0.72 
SW6010B Silver 0.044 B  --    --
SW6010B Vanadium 10.5 10.9 28.4 
SW6010B Zinc 32.3 J 30.7 J 12 J 

Surface 
Surface 

Duplicate 
Subsurface 

Method Analyte 
SW6010B Aluminum 8,080 13,400 
SW6010B Arsenic 6.4 1.6 
SW6010B Barium 42.5 19.8 J 
SW6010B Beryllium 0.42 B 0.2 B 
SW6010B Cadmium 0.096 J 0.1 J 
SW6010B Chromium, total 10.5 14 
SW6010B Cobalt 1.7 J 1.4 J 
SW6010B Copper 22.3 2.2 J 
SW6010B Iron 5,660 5,080 
SW6010B Lead 14.6 J 7.9 J 
SW6010B Manganese 59.4 8.3 J 
SW7471A Mercury 0.089 L 0.034 J 
SW6010B Nickel 3.6 J 2.9 J 
SW6010B Selenium 0.36 J 0.32 J 
SW6010B Vanadium 13.7 21 
SW6010B Zinc 17 J 7 J 

Surface Subsurface 

SB24 
Method Analyte 

SW6010B Aluminum 3,550 8,450 
SW6010B Arsenic 1.3 4.6 
SW6010B Barium 23.3 16.8 J 
SW6010B Beryllium 0.29 B 0.36 B 
SW6010B Chromium, total 5.6 11.2 
SW6010B Cobalt 1.2 J 1.4 J 
SW6010B Copper 1.6 J 2.8 
SW6010B Iron 2,860 7,840 
SW6010B Lead 4.3 J 5.4 J 
SW6010B Manganese 20.5 14 
SW7471A Mercury 0.018 J 0.011 J 
SW6010B Nickel 1.9 J 2.8 J 
SW6010B Selenium    -- 0.5 J 
SW6010B Vanadium 7.9 17.2 
SW6010B Zinc 9 J 8.1 J 

Surface Subsurface 

SB25 
Method Analyte 

SW6010B Aluminum 7,500 5,330 
SW6010B Arsenic 8.4 3.3 
SW6010B Barium 48.1 29.5 
SW6010B Beryllium 0.51 B 0.34 B 
SW6010B Chromium, total 9.9 6.7 
SW6010B Cobalt 1.8 J 1.5 J 
SW6010B Copper 8.3 4.7 
SW6010B Iron 5,060 3,910 
SW6010B Lead 11.1 J 12.1 J 
SW6010B Manganese 70.6 48.2 
SW7471A Mercury 0.087 L 0.05 L 
SW6010B Nickel 3.5 J 2.7 J 
SW6010B Selenium 0.38 J    --
SW6010B Vanadium 12.5 10.3 
SW6010B Zinc 13.5 J 19.8 J 

Surface Subsurface 

SB26 
Method Analyte 

SW6010B Aluminum 6,730 8,610 
SW6010B Arsenic 9.9 10.7 
SW6010B Barium 52.7 33 
SW6010B Beryllium 0.54 B 0.38 B 
SW6010B Cadmium 0.11 J  --
SW6010B Chromium, total 9.2 10.4 
SW6010B Cobalt 1.4 J 1.6 J 
SW6010B Copper 11.2 8.6 
SW6010B Iron 4,710 6,070 
SW6010B Lead 26.1 12.3 J 
SW6010B Manganese 64.7 42.1 
SW7471A Mercury 0.11 K 0.11 K 
SW6010B Nickel 3.5 J 3.5 J 
SW6010B Selenium 0.31 J 0.42 J 
SW6010B Vanadium 10.5 15 
SW6010B Zinc 25 J 11.5 J 

Surface Subsurface 

SB27 

Method Analyte 

SW6010B Aluminum 11,600 5,750 6,430 
SW6010B Arsenic 6.3 5.6 4.7 
SW6010B Barium 59.9 10.8 J 12.7 J 
SW6010B Beryllium 0.69 K 0.26 B 0.3 B 
SW6010B Cadmium 0.095 J    --  --
SW6010B Chromium, total 11.8 11.6 13.5 
SW6010B Cobalt 2.3 J 0.86 J 0.97 J 
SW6010B Copper 6.4 2.7 J 2.8 J 
SW6010B Iron 7,250 7,820 7,780 
SW6010B Lead 10.9 J 5 J 5.1 J 
SW6010B Manganese 99.1 8.7 9.3 
SW7471A Mercury 0.049 L    --  --
SW6010B Nickel 5.1 1.7 J 1.9 J 
SW6010B Selenium 0.46 J 0.5 J 0.56 J 
SW6010B Vanadium 17.4 16.7 18.3 
SW6010B Zinc 18.8 J 6.2 J 6.8 J 

Surface Subsurface 
Subsurface 
Duplicate 

SB28 
Method Analyte 

SW6010B Aluminum 5,980 
SW6010B Arsenic 6.3 
SW6010B Barium 33.6 
SW6010B Beryllium 0.44 B 
SW6010B Chromium, total 9.8 
SW6010B Cobalt 1.9 J 
SW6010B Copper 12.5 
SW6010B Iron 7,250 
SW6010B Lead 18.4 
SW6010B Manganese 64.8 
SW7471A Mercury 0.092 B 
SW6010B Nickel 4.6 
SW6010B Selenium 0.51 J 
SW6010B Thallium 0.58 B 
SW6010B Vanadium 11.4 
SW6010B Zinc 20.1 

Surface 

SB29 
Method Analyte 

SW6010B Aluminum 8,270 
SW6010B Antimony 1.7 L 
SW6010B Arsenic 87.9 
SW6010B Barium 169 
SW6010B Beryllium 0.4 B 
SW6010B Cadmium 2.2 
SW6010B Chromium, total 11 
SW6010B Cobalt 9.3 
SW6010B Copper 962 
SW6010B Iron 19,800 
SW6010B Lead 319 
SW6010B Manganese 60.4 
SW7471A Mercury 0.27 
SW6010B Nickel 4.5 J 
SW6010B Selenium 2 
SW6010B Silver 2.6 
SW6010B Thallium 0.79 J 
SW6010B Vanadium 14.8 
SW6010B Zinc 490 

Surface 
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Value = Indvidual results greater than the background 95% upper 
tolerance limits (for metals identified by statistical analysis 
to be present at concetrations greater than background
 conditions) 

Value = Metals that were determined to have mean site
 concentrations statistically gerater than mean background
 concentrations 

95% Upper Tolerance Limits 
Analyte Surface Subsurface 

Aluminum 10,791 17,507 
Antimony 0.47 0.49 
Arsenic 19.7 4.29 
Barium 48.5 50.6 
Beryllium 0.34 0.36 
Cadmium 0.067 0.055 
Chromium, total 20.9 17.2 
Cobalt 1.13 1.91 
Copper 14.4 4.26 
Iron 6,002 10,855 
Lead 31.9 9.7 
Manganese 83.8 31.1 
Mercury 0.57 0.016 
Nickel 3.59 5.79 
Selenium 0.65 0.55 
Silver 0.11 0.12 
Thallium 0.81 0.86 
Vanadium 17.0 26.8 
Zinc 25.6 13.3 

³
0 50 100  200  

SCALE IN FEET 

\\Gst-srv-01\hglgis\FNOD\AOC11\RI\
(5-01)InOrganic_Soil_Results.mxd
6/25/2013  CNL 
Source: HGL, USACE - Norfolk, 2003 
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USACE—Remedial Investigation Report, 
Track H and I Magazine Line AOC 11—FNOD, Suffolk, VA 

5.2 
2006 and 2007 

Arsenic, Chromium, Copper, 
Lead and Zinc Soil Data 

Track H and I Magazine Line 

SB24 

SB18-N20 

!.

JRB6 

* 

SB26 

SB25 

#

!. 

!.

!. 

!. 

!.

!. 

!. 

!. 
!.!.

!. 

!.

!. 

!. 

!.!. 

AOC 11 

U.S. Army Corps of Engineers 

Legend 

Track H and I Boundary 

Ground Scar (1948) 

Ground Scar (1958) 

Vertical Tank (1954) 

* 
MW06 

#

Method Analyte Surface 
SW6010B Chromium, total 390 
SW6010B Lead 774 
SW6010B Zinc 288 

SB18 
Method Analyte Surface 

SW6010B Chromium, total 270 
SW6010B Lead 314 
SW6010B Zinc 302 

MW05 

SB18-W20 
Method Analyte Surface 

SW6010B Chromium, total 62.3 
SW6010B Lead 85.5 

!A 

SB27 

SB18-E20 
SB18-N50 Method Analyte 

Method Analyte Surface SW6010B Chromium, total 
SB23 SW6010B Chromium, total 31.9 SW6010B Lead 

SW6010B Lead 91.2 SW6010B Zinc 
SW6010B Zinc 74.7 

MW04 

SB28 SB18-E50 
SB22 Method 

SW6010B 
SW6010B 

!. 

!. 

!A 

!.

!.

!. 

!.

!. 

!. 

!. 

!. 

!. 

!. 

!. 

!. 

!. 

!. 

!.

!. 

!. 

!. 

!. 

!.!. 

Surface 
165 
186 
273 

Analyte Surface 
Chromium, total 27 
Lead 61.8 

!. 

!. 

!A 
#

2006 Soil Boring 

2007 Sample Location 

Temporary Well 

* Permanent Monitoring Well 

All concentrations are given in milligrams per kilogram 

J = The associated numerical value is an estimated quantity 

SB18-W50 
Method 

SW6010B 
SW6010B 
SW6010B 

SB18-S20 
Method 

SW6010B 
SW6010B 
SW6010B 

SW6010B Zinc 79.4 

SB16 
SB21 Method Analyte Surface 

SW6010B Arsenic 4.2 
SW6010B Chromium, total 13.2 
SW6010B Copper 4.4 
SW6010B Lead 8.6 
SW6010B Zinc 13 

Analyte Surface 

Chromium, total 58.9 
Lead 124 
Zinc 91.4 

Analyte Surface 
Chromium, total 142 
Lead 348 
Zinc 234 SB15 

!. 

!. 

!.!.!. 

!. SW6010B 

SB17-N20 
Method 

SW6010B SB20 
SB17 

Method SB16 
SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B SB18 

SB19 SB17-E20 
Method 

SW6010B 
SB17 

SB17-E50 
Method 

!. 

!. 

!. 

!. 

!. 

!. 

!.

!.

!. 

!. 

!. 

!.

!. 

!. 

!. 

!. 

!. 

!. 

!. 

!. 

!. 

!.

Zinc 97.3 

Analyte Surface 
Lead 64.6 

Analyte Surface 
Arsenic 4.5 
Chromium, total 25.9 
Copper 14 
Lead 114 
Zinc 89 

Analyte Surface 
Lead 223 

Analyte Surface 

Value = Indvidual results greater than the background 95% upper 
tolerance limits (for metals identified by statistical analysis 
to be present at concetrations greater than background
 conditions) 

Note: 2007 soil boring locations were based on the highest 
detection observed in the original (2006) boring. 

95% Upper Tolerance Limits 
Analyte Surface 

Arsenic 19.7 
Chromium, total 20.9 
Copper 14.4 
Lead 31.9 
Zinc 25.6 

SB03 

SB02 

!. 

!. 

!. 

SB15 
Method 

SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 

MW01 

SB05 
!.!.

!. 

!.

!. 

!. 

!. 

!.!. 

!A

Analyte Surface 
Arsenic 5.4 
Chromium, total 8.8 
Copper 12.3 
Lead 26.3 
Zinc 26.2 

SB17-W50 
Method Analyte Surface 

SW6010B Lead 24.1 

SB18-S50 
Method Analyte Surface 

SW6010B Chromium, total 9.8 
SW6010B Lead 41.2 
SW6010B Zinc 98.4 

SB12 
Method Analyte Surface 

SW6010B Arsenic 19.7 
SW6010B Chromium, total 17.8 
SW6010B Copper 5.6 SB06 
SW6010B Lead 10.1 
SW6010B Zinc 12.9 

MW02 

SB08 
SB09 

SB07 

!. 

!. 

!

!. 

A 

!.!.

!. 

!.

!.

!. 

!. 

!.!. 

!. 

!. 

SW6010B 

MW03 
SB17-S20 

Surface 
Method Analyte Surface 

Duplicate 
SW6010B Lead 511 512 

!A 

SB17-S50 

!. 

Method Analyte Surface 
SW6010B Lead 534 

!. 
!.

!. 

!.

!. 

!. 

!. 

SB14 SB12 SB29 
SB13 

!. 

SB11 

!. 

!. 

SB13 
Method Analyte Surface 

SW6010B Arsenic 4.5 

!.

SW6010B Chromium, total 16.3 

!. 

!. 

SW6010B Copper 5.3 
SW6010B Lead 9.3 

!. 

!.

!. 

!. 

!. 

SW6010B Zinc 14.2 

!. 

!. 

SB10 

!.

SB29-W50 
Method Analyte Surface 

SW6010B Arsenic 19.6 

!. 

Lead 71.1 

SB29-N50 
Method Analyte 

SW6010B Arsenic 
SW6010B Copper 
SW6010B Lead 
SW6010B Zinc 

SB29-N20 
Method Analyte 

SW6010B Arsenic 
SW6010B Copper 
SW6010B Lead 
SW6010B Zinc 

SB14 
Method Analyte 

SW6010B Arsenic 
SW6010B Chromium, total 
SW6010B Copper 
SW6010B Lead 
SW6010B Zinc 

SB29-E40 
Method Analyte Surface 

SW6010B Arsenic 2.4 
SW6010B Copper 20 
SW6010B Lead 84 
SW6010B Zinc 68.2 

SB29-E20 
Method Analyte Surface 

SW6010B Arsenic 12.7 
SW6010B Copper 67.1 
SW6010B Lead 82.1 
SW6010B Zinc 120 

Surface 

4.6 
18.1 
104 
253 

Surface 
7.6 

64.8 
113 
190 

Surface 
32.8 
7.6 
6.9 
7.8 
89.9 

!.!. 

SB04 

SB01 
!. 

!.!.

!.

!. 

!. 

!. 

SW6010B Copper 279 
SW6010B Lead 132 
SW6010B Zinc 185 

SB29-W20 
Method Analyte Surface 

SW6010B Arsenic 17.6 
SW6010B Copper 246 
SW6010B Lead 141 
SW6010B Zinc 636 

SB29-S15 
Surface 

Method Analyte Surface 
Duplicate 

SW6010B Arsenic 11.1 J 6 J 
SW6010B Copper 146 118 
SW6010B Lead 167 216 
SW6010B Zinc 3,680 3,140 

SB29 
Method Analyte Surface 

SW6010B Arsenic 87.9 
SW6010B Copper 962 
SW6010B Lead 319 
SW6010B Zinc 490 

0 35 70  140  

SCALE IN FEET 

\\Gst-srv-01\hglgis\FNOD\AOC11\RI\ 
(5-02)InOrg_Soil_Delineation.mxd 
6/25/2013 CNL 
Source: HGL, USACE - Norfolk, 2003 
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SB21 

Method Analyte Surface Subsurface 

SW8081A Endrin aldehyde 0.00096 J  --
SW8270C Benzyl butyl phthalate 0.047 J 0.04 J 
SW8270C bis(2-Ethylhexyl)phthalate -- 0.066 J 
SW8260B Methylene chloride NS 0.0022 J 
SW8082 PCBs --  --
SW8330 Explosives --  --

SB28 

Method Analyte Surface 

SW8081A beta-Endosulfan 0.005 J 
SW8081A Dieldrin 0.18 
SW8081A Endrin 0.083 
SW8081A Endrin Ketone 0.0051 J 
SW8081A Heptachlor epoxide 0.0076 J 
SW8081A p,p' -DDE 0.014 J 
SW8270C 2-Methylnaphthalene 0.14 J 
SW8270C Acenaphthene 0.21 J 
SW8270C Acenaphthylene 8.2 
SW8270C Anthracene 5.3 
SW8270C Benzo(a)anthracene 13 
SW8270C Benzo(a)pyrene 11 
SW8270C Benzo(b)fluoranthene 10 
SW8270C Benzo(g,h,i)perylene 7.4 
SW8270C Benzo(k)fluoranthene 3.6 J 
SW8270C Chrysene 11 
SW8270C Dibenz(a,h)anthracene 1.8 J 
SW8270C Dibenzofuran 0.49 J 
SW8270C Fluoranthene 13 
SW8270C Indeno(1,2,3-c,d)pyrene 6 
SW8270C Phenanthrene 3.4 J 
SW8270C Pyrene 38 
SW8260B VOCs  --
SW8082 PCBs  --
SW8330 Explosives  --

SB24 

Method Analyte Surface Subsurface 

SW8081A Dieldrin 0.00034 J  --
SW8081A Endrin Ketone 0.00044 J  --
SW8081A p,p' -DDD 0.0011 J  --
SW8081A p,p' -DDE 0.00034 J  --
SW8081A p,p' -DDT 0.0075  --
SW8270C Fluoranthene 0.028 J  --
SW8270C Phenanthrene 0.03 J  --
SW8270C Pyrene 0.022 J  --
SW8260B VOCs NS  --
SW8082 PCBs --  --
SW8330 Explosives --  --

SB16 

Method Analyte Surface Subsurface 

SW8081A beta-Endosulfan 0.00036 J  --
SW8081A Dieldrin 0.00220  --
SW8081A Endrin aldehyde 0.00072 J  --
SW8081A p,p' -DDD 0.00068 J  --
SW8081A p,p' -DDE 0.00260  --
SW8081A p,p' -DDT 0.004 J 0.00022 J 
SW8270C Benzyl butyl phthalate 0.022 J 0.044 J 
SW8260B Methylene chloride NS 0.0028 J 
SW8082 PCBs  -- --
SW8330 Explosives  -- --

SB23 

Method Analyte 

SW8081A Dieldrin 
SW8081A p,p' -DDD 
SW8081A p,p' -DDE 
SW8270C Benzo(a)anthracene 
SW8270C Benzo(a)pyrene 
SW8270C Benzo(b)fluoranthene 
SW8270C Benzo(g,h,i)perylene 
SW8270C Benzo(k)fluoranthene 
SW8270C Benzyl butyl phthalate 
SW8270C Chrysene 
SW8270C Dibenz(a, h)anthracene 
SW8270C Fluor anthene 
SW8270C Indeno(1,2,3-c,d)pyrene 
SW8270C Phenanthrene 
SW8270C Pyrene 
SW8260B VOCs 
SW8082 PCBs
SW8330 Explosives

Surface Subsurface 

0.00043 J  --
0.00045 J  --
0.00053 J  --
0.037 J  --
0.041 J  --
0.057 J  --

0.035 J  --
0.021 J  --
0.026 J  --
0.049 J  --
0.0083 J  --

0.1 J  --
0.036 J  --
0.06 J  --
0.079 J  --
NS  --
 -- --
 -- --

SB25 

Method Analyte Surface Subsurface 

SW8081A Dieldrin 0.014 J 0.004 
SW8081A Endrin aldehyde  -- 0.00075 J 
SW8081A p,p' -DDD 0.00052 J 0.00019 J 
SW8081A p,p' -DDE 0.00046 J  --
SW8270C Acenaphthene 0.0094 J  --
SW8270C Acenaphthylene 0.014 J  --
SW8270C Anthracene 0.017 J  --
SW8270C Benzo(a)anthracene 0.094 J 0.03 J 
SW8270C Benzo(a)pyrene 0.11 J  --
SW8270C Benzo(b)fluoranthene 0.15 J 0.031 J 
SW8270C Benzo(g,h,i)perylene 0.092 J 0.05 J 
SW8270C Benzo(k)fluoranthene 0.055 J  --
SW8270C Carbazole 0.033 J  --
SW8270C Chrysene 0.13 J 0.035 J 
SW8270C Dibenz(a,h)anthracene 0.022 J  --
SW8270C Dibenzofuran 0.012 J  --
SW8270C Fluoranthene 0.3 J 0.047 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.093 J 0.035 J 
SW8270C Phenanthrene 0.21 J 0.024 J 
SW8270C Pyrene 0.23 J 0.039 J 
SW8260B VOCs NS  --
SW8082 PCBs  -- --
SW8330 Explosives  -- --

JRB6 

*#

SB26 
SB27 

Method Analyte Surface Subsurface 

SW8081A alpha-Endosulfan  -- 0.00035 J Method Analyte 

SW8081A Dieldrin 0.00077 J  -- SW8081A Dieldrin 
SW8081A Endrin Ketone  -- 0.0014 J SW8081A p,p' -DDD 
SW8081A p,p' -DDD 0.00091 J 0.00024 J SW8081A p,p' -DDE 
SW8081A p,p' -DDE 0.0033  -- SW8081A p,p' -DDT 
SW8081A p,p' -DDT 0.00053 J  -- SW8270C 2-Methylnaphthalene 
SW8270C Benzo(a)anthracene 0.059 J 0.021 J SW8270C Acenaphthene 
SW8270C Benzo(a)pyrene 0.065 J 0.020 J SW8270C Acenaphthylene 
SW8270C Benzo(b)fluoranthene 0.091 J 0.025 J SW8270C Anthracene 
SW8270C Benzo(g,h,i)perylene 0.06 J 0.017 J SW8270C Benzo(a)anthracene 
SW8270C Benzo(k)fluoranthene 0.033 J  -- SW8270C Benzo(a)pyrene 
SW8270C Chrysene 0.08 J 0.025 J SW8270C Benzo(b)fluoranthene 
SW8270C Dibenz(a,h)anthracene 0.019 J  -- SW8270C Benzo(g,h,i)perylene 
SW8270C Fluoranthene 0.15 J 0.034 J SW8270C Benzo(k)fluoranthene 
SW8270C Indeno(1,2,3-c,d)pyrene 0.065 J 0.018 J SW8270C Benzyl butyl phthalate 
SW8270C Phenanthrene 0.076 J 0.019 J SW8270C Carbazole 
SW8270C Pyrene 0.12 J 0.029 J SW8270C Chrysene 
SW8260B VOCs NS  -- SW8270C Dibenz(a,h)anthracene 
SW8082 PCBs  -- -- SW8270C Dibenzofuran 
SW8330 Explosives  -- -- SW8270C Fluoranthene 

Subsurface 
Surface Subsurface 

Duplicate 

0.00160 J  --  --
0.00062 J  --  --
0.00052 J  --  --
0.00022 J  --  --

0.018 J  --  --
0.04 J  --  --
0.042 J  --  --

0.077 J  --  --
0.3 J  --  --
0.3 J  -- --
0.4  -- --
0.22 J  -- --
0.15 J  -- --
0.022 J 0.024 J  --
0.12 J  -- --
0.39 0.012 J  --
0.049 J  --  --
0.052 J  -- --

1 0.023 J  --

SB22 

Method 

SW8081A 
SW8081A 
SW8081A 
SW8081A 
SW8081A 
SW8081A 
SW8081A 
SW8081A 
SW8081A 
SW8081A 
SW8081A 
SW8081A 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 

Surface 
Analyte Surface Subsurface 

Duplicate 

Aldrin  --  -- 0.0033 J 
alpha-Chlordane  --  -- 0.0054 J 
beta-Endosulfan  --  -- 0.0043 J 
Dieldrin 0.0039 0.0065  --
Endosulfan sulfate -- 0.00031 J  --
Endrin aldehyde  --  -- 0.0067 J 
gamma-Chlordane  --  -- 0.0073 J 
Heptachlor 0.00039 J 0.00023 J  --
Methoxychlor  -- 0.00056 J 
p,p' -DDD 0.0011 J 0.0016 J 0.0077 J 
p,p' -DDE 0.00043 J  --  --
p,p' -DDT 0.00097 J 0.0014 J  --
2-Chloronaphthalene  --  -- 0.054 J 
2-Methylnaphthalene  --  -- 1 
Acenaphthylene 0.030 J 0.02 J  --
Anthracene 0.026 J  --  --
Benzo(a)anthracene 0.15 J 0.094 J  --
Benzo(a)pyrene 0.19 J 0.12 J  --
Benzo(b)fluoranthene 0.25 J 0.15 J  --
Benzo(g,h,i)perylene 0.14 J 0.1 J  --
Benzo(k)fluoranthene 0.098 J 0.06 J  --
Benzyl butyl phthalate 0.048 J  --  --
bis(2-Ethylhexyl)phthalate 0.067 J  --  --

USACE—Remedial Investigation Report, 
Track H and I Magazine Line AOC 11—FNOD, Suffolk, VA 

Figure 5.3 
2006 Organic Soil Detections 
Track H and I Magazine Line 

AOC 11 

U.S. Army Corps of Engineers 

Legend 

!. 

!A 

#

Track H and I Boundary 

Ground Scar (1948) 

Ground Scar (1958) 

Vertical Tank (1954) 

2006 Soil Boring 

Temporary Well 

* Permanent Monitoring Well 

All concentrations are given in milligrams per kilogram 
J = Estimated value 
B = The reported concentration is not substantially greater than

 the concentrations found in associated blanks 
-- = Analyte not detected 
Value = Results greater than residential RSL 
Note: RSL values from May 2012 EPA RSL Table 

Residential 
Method Analyte 

Soil RSL 

SB15 

Method Analyte Surface Subsurface 

SW8081A alpha-Chlordane 0.00033 J  --
SW8081A Dieldrin 0.01400  --
SW8081A Endrin 0.00029 J  --
SW8081A Endrin aldehyde -- 0.0012 J 
SW8081A Endrin Ketone 0.00041 J  --
SW8081A p,p' -DDD 0.00023 J  --
SW8081A p,p' -DDT 0.00047 J  --
SW8270C 4-Methylphenol (p-Cresol) 0.028 J  --
SW8270C Acenaphthene 0.012 J  --
SW8270C Anthracene 0.036 J  --
SW8270C Benzo(a)anthracene 0.150 J  --
SW8270C Benzo(a)pyrene 0.130 J  --
SW8270C Benzo(b)fluoranthene 0.150 J  --
SW8270C Benzo(g,h,i)perylene 0.081 J  --
SW8270C Benzo(k)fluoranthene 0.074 J  --
SW8270C Benzyl butyl phthalate 0.068 J  --
SW8270C Carbazole 0.020 J  --
SW8270C Chrysene 0. 150 J  --
SW8270C Fluoranthene 0. 330 J  --
SW8270C Fluorene 0. 012 J  --
SW8270C Indeno(1, 2,3-c,d)pyr ene 0. 075 J  --
SW8270C Phenanthrene 0.150 J  --
SW8270C Pyrene 0.240 J  --
SW8260B Methylene chloride NS 0.0039 B 
SW8260B Styrene NS 0.0018 J 
SW8082 PCBs  --  --
SW8330 Explosives  --  --

SB03 

Method Analyte Surface Subsurface 

SW8081A Dieldrin 0.00073 J  --
SW8270C Fluorene  -- 0.014 J 
SW8082 PCBs  --  --
SW8260B VOCs NS  --
SW8330 Explosives  --  --

MW06 

* 

SB06 

Method Analyte Surface Subsurface 

SW8081A beta-Endosulfan 0.0005 J  --
SW8081A Dieldrin 0.006  --
SW8081A p,p' -DDE 0.0002 J  --
SW8270C SVOCs  -- --
SW8082 PCBs  -- --
SW8260B VOCs NS  --
SW8330 Explosives  -- --

#

MW05 

SB21 
!. 

SB24 

MW02 

!.

!A 

SB26 

SB25 

SB23 

SB28 

SB16 

SB18 

SB15 SB17 

!. 

!. 

!. 

!. 

!. 

!. 

!. 

!. 

SB27 

SB22 

SB20 

SB19 

!A 

!. 

!A 

!. 

!. 

!. 

SW8270C Fluorene 
SW8270C Indeno(1,2,3-c,d)pyrene 
SW8270C Naphthalene 
SW8270C Phenanthrene 
SW8270C Pyrene 
SW8260B VOCs 
SW8082 PCBs
SW8330 Explosives

MW04 

SB20 

Method Analyte Surface Subsurface 

SW8081A Dieldrin 0.0019 J 0.0014 J 
SW8270C Benzyl butyl phthalate 0.031 J  --
SW8270C Phenanthrene  -- 0.016 J 
SW8260B VOCs NS  --
SW8082 PCBs  --  --
SW8330 Explosives  --  --

SB19 

Method Analyte Surface Subsurface 

SW8081A Dieldrin 0.00023 J  --
SW8270C Benzyl butyl phthalate 0.06 J 0.042 J 
SW8260B Methylene chloride NS 0.0027 B 
SW8082 PCBs  --  --
SW8330 Explosives  --  --

MW03 

0.052 J  -- --
0.23 J  -- --

0.043 J  --  --
0.84 0.01 J  --
0.75 0.018 J  --
NS  -- --
 -- -- --
 -- -- --

SB18 

Method Analyte 

SW8081A Dieldrin 
SW8081A p,p' -DDT 
SW8270C 2-Methylnaphthalene 
SW8270C Acenaphthene 
SW8270C Acenaphthylene 
SW8270C Anthracene 
SW8270C Benzo(a)anthracene 
SW8270C Benzo(a)pyrene 
SW8270C Benzo(b)fluoranthene 
SW8270C Benzo(g,h,i)perylene 
SW8270C Benzo(k)fluoranthene 
SW8270C Benzyl butyl phthalate 
SW8270C Carbazole 
SW8270C Chrysene 
SW8270C Dibenz(a,h)anthracene 
SW8270C Dibenzofuran 
SW8270C Fluoranthene 
SW8270C Fluorene 
SW8270C Indeno(1,2,3-c,d)pyrene 
SW8270C Naphthalene 
SW8270C Phenanthrene 
SW8270C Pyr ene 
SW8260B Methylene chloride 
SW8082 PCBs
SW8330 Explosives

SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8260B 
SW8260B 
SW8082 
SW8330 

Surface Subsurface 

0.44  --

0.066 J  --
0.011 J  --
0.026 J 
0.017 J  --
0.058 J  --
0.22 J  --
0.19 J  --
0.22 J  --
0.15 J  --
0.11 J  --
0.037 J 0.048 J 
0.050 J  --
0.22 J  --
0.042 J  --
0.020 J  --
0.55  --
0.026 J  --
0.12 J  --
0.021 J  --
0. 31 J  --
0. 36 J  --
NS 0. 0021 B 

-- --
 --  --

Carbazole 0.033 J  --  --
Chrysene 0.22 J  0.12  J  --
Dibenzofuran  --  -- 0.02 J 
Fluoranthene 0.4 J  0.19  J  0.0096 J 
Fluorene  --  -- 0.011 J 
Indeno(1,2,3-c,d)pyrene 0.15 J  0.11  J  --
Naphthalene  --  -- 1.9 
Pentachlorophenol 5.3 3.4 J 5.7 
Phenanthrene 0.19 J  0.092  J  0.038 J 
Pyrene 0.31 J  0.16  J  --
Isopropylbenzene (cumene) NS NS 0.17 J 
Xylenes, Total NS NS 5.5 
PCBs  --  --  --
Explosives  --  --  --

SB17 

Method Analyte Surface Subsurface 

SW8081A Aldrin 0.00048 J  --
SW8081A alpha-Chlordane 0.00051 J  --
SW8081A alpha-Endosulfan 0.00045 J  --
SW8081A Dieldrin 0.014  --
SW8081A Heptachlor 0.00030 J  --
SW8081A p,p' -DDD 0.00078 J 0.00087 J 
SW8081A p,p' -DDE 0.00160 J 0.00041 J 
SW8081A p,p' -DDT 0.0026 J  --
SW8082 PCB-1260 (Aroclor 1260) 0.020 J --
SW8270C 2,4-Dimethylphenol  -- 0.0077 J 
SW8270C 2-Methylnaphthalene  -- 0.09 J 
SW8270C 4-Methylphenol (p-Cresol)  -- 0.26 J 
SW8270C Acenaphthylene 0.050 J  --
SW8270C Anthracene 0.029 J 0.013 J 
SW8270C Benzo(a)anthracene 0.150 J 0.049 J 
SW8270C Benzo(a)pyrene 0.140 J 0.047 J 
SW8270C Benzo(b)fluoranthene 0.200 J 0.051 J 
SW8270C Benzo(g,h,i)perylene 0.140 J  --
SW8270C Benzo(k)fluoranthene 0.079 J 0.024 J 
SW8270C Benzyl butyl phthalate 0.067 J 0.041 J 
SW8270C bis(2-Ethylhexyl)phthalate 0.037 J  --
SW8270C Carbazole  -- 0. 012 J 
SW8270C Chrysene 0. 200 J 0. 059 J 
SW8270C Dibenz(a, h)anthracene 0.028 J  --
SW8270C Fluor anthene 0. 230 J 0. 083 J 
SW8270C Indeno(1,2,3-c, d)pyrene 0. 130 J 0.03 J 
SW8270C Naphthalene  -- 0. 052 J 
SW8270C Phenanthr ene 0. 060 J 0. 057 J 
SW8270C Pyrene 0.25 J 0. 088 J 
SW8260B Acetone NS 0. 0810 
SW8260B Toluene NS 0. 0070 

SW8081A Aldrin 0.029 
SW8081A alpha-Chlordane1 1.6 
SW8081A alpha-Endosulfan2 37 
SW8081A beta-Endosulfan2 37 
SW8081A Dieldrin 0.03 
SW8081A Endosulfan sulfate2 37 
SW8081A Endrin 1.8 
SW8081A Endrin aldehyde3 1.8 
SW8081A Endrin Ketone3 1.8 
SW8081A gamma-Chlordane1 1.6 
SW8081A Heptachlor 0.11 
SW8081A Heptachlor epoxide 0.053 
SW8081A Methoxychlor 31 
SW8081A p,p' -DDD 2 
SW8081A p,p' -DDE 1.4 
SW8081A p,p' -DDT 1.7 
SW8082 PCB-1260 (Aroclor 1260) 0.22 
SW8260B Acetone 6,100 
SW8260B Benzene 1.1 
SW8260B Isopropylbenzene (cumene) 210 
SW8260B Methylene chloride 56 
SW8260B Styrene 630 
SW8260B Toluene 500 
SW8260B Xylenes, Total 63 
SW8270C 2,4-Dimethylphenol 120 
SW8270C 2-Chloronaphthalene 630 
SW8270C 2-Methylnaphthalene 31 
SW8270C 4-Methylphenol (p-Cresol) 31 
SW8270C Acenaphthene 340 
SW8270C Acenaphthylene4 340 
SW8270C Anthracene 1,700 
SW8270C Benzaldehyde 780 
SW8270C Benzo(a)anthracene 0.15 
SW8270C Benzo(a)pyrene 0.015 
SW8270C Benzo(b)fluoranthene 0.15 
SW8270C Benzo(g,h,i)perylene5 170 
SW8270C Benzo(k)fluoranthene 1.5 
SW8270C Benzyl butyl phthalate 260 
SW8270C bis(2-Ethylhexyl)phthalate 35 
SW8270C Carbazole NA 
SW8270C Chrysene 15 
SW8270C Dibenz(a,h)anthracene 0.015 
SW8270C Dibenzofuran 7.8 
SW8270C Fluoranthene 230 
SW8270C Fluorene 230 
SW8270C Indeno(1,2,3-c,d)pyrene 0.15 
SW8270C Naphthalene 3.6 
SW8270C Pentachlorophenol 0.89 
SW8270C Phenanthrene5 170 
SW8270C Pyrene 170 
SW8330 2-Nitrotoluene 2.9 
SW8330 4-Nitrotoluene 30 
NA - RSL not available 

MW01 

!A
SB06 

SB05 
!.

!. 

SB12 

SB13 

SB11 
!. 

!. 

!. !A 

!.
!. 

SB14 
SB29 

SB14 

SW8260B Xylenes, Total NS 0. 0039 J 
SW8082 PCBs  -- --
SW8330 Explosives  -- --

1 - Used RSL for chlordane as proxy value 

2 - Used RSL for endosulfan as proxy value 

3 - Used RSL for endrin as proxy value 

4 - Used RSL for acenaphthene as proxy value 

5 - Used RSL for pyrene as proxy value 

SB02 

Method Analyte Surface Subsurface 

SW8081A beta-Endosulfan  -- 0.00033 J 
SW8081A Dieldrin 0.027  --
SW8081A p,p' -DDD  -- 0.00023 J 
SW8081A p,p' -DDT 0.0031 J  --
SW8270C Benzo(a)anthracene 0.02 J  --
SW8270C Benzo(a)pyrene 0.0210 J  --

SB03 

SB02 
!. 

!. 
SB07 
!. 

SB08 
!.

SB09 

!. 
SB10 

!. 

Method Analyte 

SW8081A Dieldrin 
SW8081A p,p' -DDT 
SW8270C Benzo(a)anthracene 
SW8270C Benzo(a)pyrene 
SW8270C Benzo(b)fluoranthene 
SW8270C Benzo(k)fluoranthene 
SW8270C Benzyl butyl phthalate 

Surface Subsurface 

0.00042 J  --

0.00026 J  --
0.0230 J  --
0.021 J  --
0.024 J  --
0.0110 J  --
0.036 J 0.038 J 

SW8270C Benzo(b)fluoranthene 0.032 J  --
SW8270C Benzo(k)fluoranthene 0.012 J  --
SW8270C Benzyl butyl phthalate  -- 0.028 J 
SW8270C bis(2-Ethylhexyl)phthalate 0.510  --
SW8270C Chrysene 0.028 J  --
SW8270C Fluoranthene 0.045 J  --
SW8270C Indeno(1,2,3-c,d)pyrene 0.019 J  --
SW8270C Phenanthrene 0.025 J  --
SW8270C Pyrene 0.034 J  --
SW8082 PCBs  --  --
SW8260B VOCs NS  --
SW8330 Explosives  --  --

SB01 

Surface 
Method Analyte Surface Subsurface 

Duplicate 

SW8081A Aldrin 0.014 J 0.014 J   --
SW8081A beta-Endosulfan  --  -- 0.00037 J 
SW8081A Dieldrin 0.61 0.50 0.0023 
SW8081A p,p' -DDT 0.0084 J 0.0079 J  --
SW8270C Benzo(a)anthracene 0.033 J 0.026 J  --
SW8270C Benzo(a)pyrene 0.038 J 0.026 J  --
SW8270C Benzo(b)fluoranthene 0.062 J 0.049 J  --
SW8270C Benzo(g,h,i)perylene 0.031 J 0.012 J  --
SW8270C Benzo(k)fluoranthene 0.019 J 0.019 J  --
SW8270C bis(2-Ethylhexyl)phthalate 0.089 J 0.078 J  --
SW8270C Chrysene 0.049 J 0.034 J  --
SW8270C Fluoranthene 0.055 J 0.037 J  --
SW8270C Indeno(1,2,3-c,d)pyrene 0.029 J  --  --
SW8270C Phenanthrene 0.033 J 0.024 J  --
SW8270C Pyrene 0.063 J 0.044 J  --
SW8082 PCBs  --  --  --
SW8260B VOCs NS  --  --
SW8330 Explosives  --  --  --

SB04 

SB01 

SB04 

Method Analyte Surface Subsurface 

SW8081A Dieldrin 0.00098 J  --
SW8270C Benzyl butyl phthalate 0.025 J  --
SW8082 PCBs  -- --
SW8260B VOCs NS  --
SW8330 Explosives  -- --

SB05 

!. 

Surface 
Method Analyte Surface Subsurface 

Duplicate 

SW8081A Aldrin 0.0023 J  --  --
SW8081A Dieldrin 0.26 0.26  --
SW8081A p,p' -DDT 0.0027 J  --  --
SW8270C Acenaphthene 0.016 J 0.032 J  --
SW8270C Acenaphthylene  -- 0.028 J  --
SW8270C Anthracene 0.055 J 0.098 J  --
SW8270C Benzaldehyde 0.6800 J 1.2 J  --
SW8270C Benzo(a)anthracene 0.160 J 0. 28 J  --
SW8270C Benzo(a)pyrene 0.160 J 0. 26 J  --
SW8270C Benzo(b)fluoranthene 0. 21 J 0. 37 J  --

!. 

SW8270C Benzo(g,h,i)perylene 0.150 J 0.26 J  --

SB09 

Method Analyte 

SW8081A Dieldrin 
SW8270C Benzo(a)anthracene 
SW8270C Benzo(a)pyrene 
SW8270C Benzyl butyl phthalate 
SW8270C Chrysene 

Surface Subsurface 

0.0088  --

0.014 J  --
0.0170 J  --
0.031 J 0.038 J 
0.015 J  --

SB13 

Method Analyte Surface Subsurface 

SW8270C Benzyl butyl phthalate 0.033 J 0.051 J 
SW8260B Methylene chloride NS 0.0019 B 
SW8081A Pesticides  --  --
SW8082 PCBs  --  --
SW8330 Explosives  --  --

SB12 

Method Analyte Surface Subsurface 

SW8270C Anthracene 0.024 J  --
SW8270C Benzo(a)anthracene 0.084 J  --
SW8270C Benzo(a)pyrene 0.0760 J  --
SW8270C Benzo(b)fluoranthene 0.110 J  --
SW8270C Benzo(g,h,i)perylene 0.048 J  --
SW8270C Benzo(k)fluoranthene 0.043 J  --
SW8270C Benzyl butyl phthalate 0.038 J 0.064 J 
SW8270C Carbazole 0.017 J  --
SW8270C Chrysene 0.097 J  --
SW8270C Dibenz(a,h)anthracene 0.014 J  --
SW8270C Fluoranthene 0.210 J  --
SW8270C Indeno(1,2,3-c,d)pyrene 0.045 J  --
SW8270C Phenanthrene 0.092 J  --
SW8270C Pyrene 0.16 J  --
SW8260B Methylene chloride NS 0.0038 B 
SW8081A Pesticides  --  --
SW8082 PCBs  --  --
SW8330 Explosives  --  --

SB10 

Method Analyte Surface Subsurface 

SW8081A Dieldrin 0.00057 J  --
SW8270C Benzyl butyl phthalate 0.03 J 0.025 J 
SW8082 PCBs  -- --
SW8260B VOCs NS  --
SW8330 Explosives  --  --

SB11 

Subsurface 
Method Analyte Surface Subsurface 

Duplicate 

SW8081A gamma-Chlordane  -- 0.00025 J  --
SW8270C Benzyl butyl phthalate 0.027 J 0.029 J 0.013 J 
SW8260B Benzene NS 0.0014 J  --
SW8082 PCBs  -- -- --
SW8330 Explosives  -- -- --

SW8270C Chrysene 
SW8270C Fluoranthene 
SW8270C Indeno(1,2,3-c,d)pyrene 
SW8270C Phenanthrene 
SW8270C Pyrene 
SW8260B Methylene chloride 
SW8082 PCBs
SW8330 Explosives

0.021 J  --
0.035 J  --
0.011 J  --
0.019 J  --
0.029 J  --
NS 0.0019 B 

-- --
 -- --

SB29 

Method Analyte 

SW8330 2-Nitrotoluene 
SW8330 4-Nitrotoluene 
SW8081A alpha-Chlordane 
SW8081A beta-Endosulfan 
SW8081A Dieldrin 
SW8081A Endosulfan sulfate 
SW8081A Endrin 
SW8081A gamma-Chlordane 
SW8081A Heptachlor epoxide 
SW8081A p,p' -DDE 
SW8081A p,p' -DDT 
SW8270C 2-Methylnaphthalene 
SW8270C Acenaphthene 
SW8270C Acenaphthylene 
SW8270C Anthracene 
SW8270C Benzo(a)anthracene 
SW8270C Benzo(a)pyrene 
SW8270C Benzo(b)fluoranthene 
SW8270C Benzo(g,h,i)perylene 
SW8270C Benzo(k)fluoranthene 
SW8270C Carbazole 
SW8270C Chrysene 
SW8270C Dibenz(a,h)anthracene 
SW8270C Dibenzofuran 
SW8270C Fluoranthene 
SW8270C Fluorene 
SW8270C Indeno(1,2,3-c,d)pyrene 
SW8270C Naphthalene 
SW8270C Phenanthrene 
SW8270C Pyrene 
SW8260B Toluene 
SW8082 PCBs

Surface 

0.14 J 
0.17 J 
0.038 J 
0.036 J 

0.16 J 
0.03 J 
0.056 J 
0.024 J 
0.0037 J 
0.023 J 
0.05 J 
0.35 J 
1.5 J 
3.3 J 
6.4 
15 

17.0 
21.00 

12 
9 

2.3 J 
15 
3.6 J 
1.2 J 
24 
1.6 J 
12 
1 J 
16 
29 

0.0011 J 
  --

SW8270C Benzo(k)fluoranthene 0.077 J 0.12 J  --
SW8270C Benzyl butyl phthalate  --  -- 0.036 J 
SW8270C Carbazole 0.032 J 0.073 J  --
SW8270C Chrysene 0.190 J 0.32 J  --
SW8270C Dibenz(a,h)anthracene  -- 0.066 J  --
SW8270C Dibenzofuran  -- 0.024 J  --
SW8270C Fluoranthene 0.390 J 0.7  --
SW8270C Fluorene  -- 0.035 J  --
SW8270C Indeno(1,2,3-c,d)pyrene 0.048 J 0.23 J  --
SW8270C Phenanthrene 0.24 J 0.45  --
SW8270C Pyrene 0.29 J 0.49  --
SW8082 PCBs  -- -- --
SW8260B VOCs NS  --  --
SW8330 Explosives  --  --  --

SB07 

Method Analyte Surface Subsurface 

SW8270C Benzyl butyl phthalate 0.042 J 0.026 J 

SB08 

Method Analyte 

SW8081A Dieldrin 
SW8081A p,p' -DDE 
SW8081A p,p' -DDT 
SW8270C SVOCs
SW8082 PCBs
SW8260B VOCs 
SW8330 Explosives

SW8270C Fluoranthene 
SW8270C Pyrene 
SW8082 PCBs
SW8260B VOCs 
SW8330 Explosives

Surface Subsurface 

1.40  --

0.018 J  --
0.0730 J  --

-- --
-- --

NS  --
-- --

0.0220 J  --
0.023 J  --

 -- --
NS  --
 -- --

³ SW8081A Pesticides  -- --
SW8082 PCBs  -- --
SW8260B VOCs NS  --
SW8330 Explosives  -- --

0 50 100  200  

SCALE IN FEET 

\\Gst-srv-01\hglgis\FNOD\AOC11\RI\ 
(5-03)Organic_Soil_Results.mxd 
6/25/2013  CNL 
Source: HGL,  USACE - Norfolk, 2003 
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SB25 

Method 
SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SW8270C 

SB25-W20 
Method 

SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 

SB25-W50 
Method 

SW8270C 
SW8270C 
SW8270C 

SB25-N50 
Method Analyte 

SW8270C Benzo(a)anthracene 
SW8270C Benzo(a)pyrene 
SW8270C Benzo(g,h,i)perylene 
SW8270C Benzo(k)fluoranthene 
SW8270C Chrysene 
SW8270C Fluoranthene 
SW8270C Indeno(1,2,3-c,d)pyrene 
SW8270C Phenanthrene 
SW8270C Pyrene 

Analyte Surface 
Acenaphthene 0.0094 J 

Acenaphthylene 0.014 J 

Anthracene 0.017 J 

Benzo(a)anthracene 0.094 J SB25-N20 
Benzo(a)pyrene 0.11 J Method Analyte Surface 

Benzo(b)fluoranthene 0.15 J SW8270C Benzo(a)anthracene 0.037 J 
Benzo(g,h,i)perylene 0.092 J SW8270C Benzo(a)pyrene 0.045 J 
Benzo(k)fluoranthene 0.055 J SW8270C Benzo(b)fluoranthene 0.062 J 
Chrysene 0.13 J SW8270C Benzo(g,h,i)perylene 0.044 J 
Dibenz(a,h)anthracene 0.022 J SW8270C Benzo(k)fluoranthene 0.02 J 
Fluoranthene 0.3 J SW8270C Chrysene 0.05 J 
Indeno(1,2,3-c,d)pyrene 0.093 J SW8270C Fluoranthene 0.089 J 
Phenanthrene 0.21 J SW8270C Indeno(1,2,3-c,d)pyrene 0.039 J 
Pyrene 0.23 J SW8270C Phenanthrene 0.043 J 

SW8270C Pyrene 0.063 J 

Analyte Surface 
Benzo(a)anthracene 0.031 J 
Benzo(a)pyrene 0.033 J 
Benzo(b)fluoranthene 0.046 J 
Benzo(g,h,i)perylene 0.034 J 
Benzo(k)fluoranthene 0.015 J 
Chrysene 0.036 J 
Fluoranthene 0.071 J 
Indeno(1,2,3-c,d)pyrene 0.031 J 
Phenanthrene 0.033 J 
Pyrene 0.049 J 

Analyte Surface 
Fluoranthene 0.028 J 
Phenanthrene 0.034 J 
Pyrene 0.03 J 

SB25-S20 
Surface 

Method Analyte Surface 
Duplicate 

SW8270C Benzo(a)anthracene 0.052 J 0.045 J 
SW8270C Benzo(a)pyrene 0.05 J 0.045 J 
SW8270C Benzo(g,h,i)perylene 0.048 J 0.04 J 
SW8270C Benzo(k)fluoranthene 0.042 J 0.038 J 
SW8270C Chrysene 0.051 J 0.051 J 
SW8270C Fluoranthene 0.088 J 0.076 J 
SW8270C Fluorene ND 0.03 J 

!.!. 

SB26-N20 
Surface Method Analyte Surface 

SB26-N50 SW8270C Benzo(a)anthracene 0.087 0.025 J Method Analyte Surface 
0.024 J SW8270C Benzo(a)pyrene 0.1 

SW8270C Benzo(a)anthracene 0.054 J SW8270C Benzo(b)fluoranthene 0.043 J 0.027 J SW8270C Benzo(a)pyrene 0.06 J SW8270C Benzo(g,h,i)perylene 0.083 J 0.018 J SW8270C Benzo(g,h,i)perylene 0.049 J SW8270C Benzo(k)fluoranthene 0.051 J 0.029 J SW8270C Benzo(k)fluoranthene 0.037 J 
0.04 J SW8270C Chrysene 0.1 

SW8270C Chrysene 0.059 J 
0.021 J SW8270C Fluoranthene 0.18 

SW8270C Fluoranthene 0.11 
0.021 J SW8270C Indeno(1,2,3-c,d)pyrene 0.073 J 

SW8270C Indeno(1,2,3-c,d)pyrene 0.043 J SW8270C Phenanthrene 0.099 0.041 J SW8270C Phenanthrene 0.062 J SW8270C Pyrene 0.18 
SW8270C Pyrene 0.1 

SB26 

Method Analyte Surface 
SB26-W20 SW8270C Benzo(a)anthracene 0.059 J 

Method Analyte Surface SW8270C Benzo(a)pyrene 0.065 J 
SW8270C Benzo(a)anthracene 0.043 J SW8270C Benzo(b)fluoranthene 0.091 J 
SW8270C Benzo(a)pyrene 0.049 J SW8270C Benzo(g,h,i)perylene 0.06 J 
SW8270C Benzo(g,h,i)perylene 0.038 J SW8270C Benzo(k)fluoranthene 0.033 J 
SW8270C Benzo(k)fluoranthene 0.03 J SW8270C Chrysene 0.08 J 
SW8270C Chrysene 0.054 J SW8270C Dibenz(a,h)anthracene 0.019 J 
SW8270C Fluoranthene 0.086 J SW8270C Fluoranthene 0.15 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.033 J SW8270C Indeno(1,2,3-c,d)pyrene 0.065 J 
SW8270C Phenanthrene 0.044 J SW8270C Phenanthrene 0.076 J 
SW8270C Pyrene 0.081 J SW8270C Pyrene 0.12 J 

SB26-E20 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.068 J 
SW8270C Benzo(a)pyrene 0.08 J 

SB25-E50 SW8270C Benzo(g,h,i)perylene 0.069 J 
Method Analyte Surface SW8270C Benzo(k)fluoranthene 0.045 J 

SW8270C Benzo(a)anthracene 0.043 J SW8270C Chrysene 0.083 
SW8270C Benzo(a)pyrene 0.048 J SW8270C Fluoranthene 0.14 
SW8270C Benzo(g,h,i)perylene 0.042 J SW8270C Indeno(1,2,3-c,d)pyrene 0.058 J 
SW8270C Benzo(k)fluoranthene 0.029 J SW8270C Phenanthrene 0.095 
SW8270C Chrysene 0.05 J SW8270C Pyrene 0.13 
SW8270C Fluoranthene 0.076 
SW8270C Indeno(1,2,3-c,d)pyrene 0.039 J 
SW8270C Phenanthrene 0.045 J 
SW8270C Pyrene 0.075 

SB26 

SB25 

SB25-E20 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.033 J 
SW8270C Benzo(a)pyrene 0.041 J 
SW8270C Benzo(g,h,i)perylene 0.034 J 
SW8270C Benzo(k)fluoranthene 0.021 J 
SW8270C Chrysene 0.04 J 
SW8270C Fluoranthene 0.057 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.031 J 

!. 

!.

!. 

!. 

!.

!. 

!. 

!. 

!.!.

!. 

!.

!. 

!. 

SB27-N50 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.071 J 
SW8270C Benzo(a)pyrene 0.082 
SW8270C Benzo(b)fluoranthene 0.11 
SW8270C Benzo(g,h,i)perylene 0.077 J 
SW8270C Benzo(k)fluoranthene 0.046 J 
SW8270C Chrysene 0.09 
SW8270C Fluoranthene 0.2 
SW8270C Indeno(1,2,3-c,d)pyrene 0.065 J 
SW8270C Phenanthrene 0.12 
SW8270C Pyrene 0.16 

SB27-N20 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.046 J 
SW8270C Benzo(a)pyrene 0.05 J 
SW8270C Benzo(b)fluoranthene 0.062 J 
SW8270C Benzo(g,h,i)perylene 0.048 J 
SW8270C Benzo(k)fluoranthene 0.026 J 
SW8270C Chrysene 0.048 J 
SW8270C Fluoranthene 0.1 
SW8270C Indeno(1,2,3-c,d)pyrene 0.039 J 
SW8270C Phenanthrene 0.048 J 
SW8270C Pyrene 0.072 J 

SB27 
Method Analyte Surface 

SW8270C Acenaphthene 0.04 J 
SW8270C Acenaphthylene 0.042 J 
SW8270C Anthracene 0.077 J 
SW8270C Benzo(a)anthracene 0.3 J 
SW8270C Benzo(a)pyrene 0.3 J 
SW8270C Benzo(b)fluoranthene 0.4 
SW8270C Benzo(g,h,i)perylene 0.22 J 
SW8270C Benzo(k)fluoranthene 0.15 J 

SB27-E20 SW8270C Chrysene 0.39 
Method Analyte Surface 

SW8270C Dibenz(a,h)anthracene 0.049 J 
SW8270C Benzo(a)anthracene 0.022 J SW8270C Fluoranthene 1 
SW8270C Benzo(a)pyrene 0.025 J SW8270C Fluorene 0.052 J 
SW8270C Benzo(b)fluoranthene 0.03 J SW8270C Indeno(1,2,3-c,d)pyrene 0.23 J 
SW8270C Benzo(g,h,i)perylene 0.02 J SW8270C Naphthalene 0.043 J 
SW8270C Chrysene 0.025 J SW8270C Phenanthrene 0.84 
SW8270C Fluoranthene 0.041 J SW8270C Pyrene 0.75 
SW8270C Indeno(1,2,3-c,d)pyrene 0.021 J 
SW8270C Pyrene 0.03 J 

USACE—Remedial Investigation Report, 
Track H and I Magazine Line AOC 11—FNOD, Suffolk, VA 

Figure 5.4 
2006 and 2007 

SVOC and Pesticide Soil Data for 
Northern Portion of 

Track H and I Magazine Line 
AOC11 

U.S. Army Corps of Engineers 

Legend 

!. 
!. 
!A 
#

Track H and I Boundary 

Ground Scar (1948) 

Ground Scar (1958) 

Vertical Tank (1954) 

2006 Soil Boring 
2007 Sample Location 
Temporary Well 
Permanent Monitoring Well * 

Note: 
All concentrations are given in milligrams per kilogram.

 J  : Estimated Value 
ND : Analyte not detected 

SB23 
Method Analyte Surface 

SW8081A Dieldrin 0.00043 
SW8081A p,p'-DDD 0.00045 
SW8081A p,p'-DDE 0.00053 
SW8270C Benzo(a)anthracene 0.037 
SW8270C Benzo(a)pyrene 0.041 
SW8270C Benzo(b)fluoranthene 0.057 
SW8270C Benzo(g,h,i)perylene 0.035 
SW8270C Benzo(k)fluoranthene 0.021 
SW8270C Benzyl butyl phthalate 0.026 
SW8270C Chrysene 0.049 
SW8270C Dibenz(a,h)anthracene 0.0083 
SW8270C Fluoranthene 0.1 
SW8270C Indeno(1,2,3-c,d)pyrene 0.036 
SW8270C Phenanthrene 0.06 
SW8270C Pyrene 0.079 

SB28-W50 
Method Analyte Surface 

SW8081A Dieldrin 0.96 J 
SW8270C Acenaphthylene 0.057 J 
SW8270C Anthracene 0.035 J 
SW8270C Benzo(a)anthracene 0.084 
SW8270C Benzo(a)pyrene 0.096 
SW8270C Benzo(b)fluoranthene 0.19 
SW8270C Benzo(g,h,i)perylene 0.089 
SW8270C Benzo(k)fluoranthene 0.06 J 
SW8270C Chrysene 0.11 
SW8270C Dibenz(a,h)anthracene 0.032 J 
SW8270C Fluoranthene 0.15 
SW8270C Indeno(1,2,3-c,d)pyrene 0.094 
SW8270C Phenanthrene 0.027 J 
SW8270C Pyrene 0.15 

SB28-W20 
Method Analyte Surface 

SW8081A Dieldrin 0.46 
SW8270C Acenaphthylene 0.18 
SW8270C Anthracene 0.058 J 
SW8270C Benzo(a)anthracene 0.11 
SW8270C Benzo(a)pyrene 0.12 
SW8270C Benzo(b)fluoranthene 0.14 
SW8270C Benzo(g,h,i)perylene 0.11 
SW8270C Benzo(k)fluoranthene 0.062 J 
SW8270C Chrysene 0.15 
SW8270C Dibenz(a,h)anthracene 0.03 J 
SW8270C Fluoranthene 0.24 
SW8270C Indeno(1,2,3-c,d)pyrene 0.089 
SW8270C Phenanthrene 0.11 
SW8270C Pyrene 0.33 

SW8270C Indeno(1,2,3-c,d)pyrene 0.044 J 0.037 J 
SW8270C Phenanthrene 0.042 J 0.038 J 
SW8270C Pyrene 0.089 J 0.077 

SB25-S50 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.027 J 
SW8270C Benzo(a)pyrene 0.034 J 
SW8270C Benzo(b)fluoranthene 0.04 J 
SW8270C Benzo(g,h,i)perylene 0.033 J 
SW8270C Benzo(k)fluoranthene 0.013 J 
SW8270C Chrysene 0.031 J 
SW8270C Fluoranthene 0.057 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.028 J 
SW8270C Phenanthrene 0.024 J 
SW8270C Pyrene 0.045 J 

SB23 

SB28-N20 
Method Analyte Surface 

SW8081A Dieldrin 0.013 
SW8081A Endrin 0.0052 
SW8270C Acenaphthylene 0.095 
SW8270C Anthracene 0.024 J 
SW8270C Benzo(a)anthracene 0.06 J 
SW8270C Benzo(a)pyrene 0.054 J 
SW8270C Benzo(b)fluoranthene 0.059 J 
SW8270C Benzo(g,h,i)perylene 0.029 J 
SW8270C Benzo(k)fluoranthene 0.019 J 
SW8270C Chrysene 0.06 J 
SW8270C Fluoranthene 0.085 
SW8270C Indeno(1,2,3-c,d)pyrene 0.038 J 
SW8270C Phenanthrene 0.024 J 
SW8270C Pyrene 0.15 

SB28 

SB28 
Method Analyte Surface 

SW8081A Dieldrin 0.18 
SW8081A Endrin 0.083 
SW8270C Acenaphthene 0.21 J 
SW8270C Acenaphthylene 8.2 
SW8270C Anthracene 5.3 
SW8270C Benzo(a)anthracene 13 
SW8270C Benzo(a)pyrene 11 
SW8270C Benzo(b)fluoranthene 10 
SW8270C Benzo(g,h,i)perylene 7.4 
SW8270C Benzo(k)fluoranthene 3.6 J 
SW8270C Chrysene 11 
SW8270C Dibenz(a,h)anthracene 1.8 J 
SW8270C Fluoranthene 13 
SW8270C Indeno(1,2,3-c,d)pyrene 6 
SW8270C Phenanthrene 3.4 J 
SW8270C Pyrene 38 

SB28-S50 
Method Analyte Surface 

SW8081A Dieldrin 0.0012 J 
SW8270C Acenaphthene 0.031 J 
SW8270C Acenaphthylene 0.32 
SW8270C Anthracene 0.32 
SW8270C Benzo(a)anthracene 0.69 
SW8270C Benzo(a)pyrene 0.74 
SW8270C Benzo(b)fluoranthene 1.6 
SW8270C Benzo(g,h,i)perylene 0.78 
SW8270C Benzo(k)fluoranthene 0.54 
SW8270C Chrysene 1.2 
SW8270C Dibenz(a,h)anthracene 0.24 
SW8270C Fluoranthene 1.7 
SW8270C Fluorene 0.041 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.74 
SW8270C Phenanthrene 0.46 
SW8270C Pyrene 1.3 

!. 

!. 

!. 

!. 

!. 

!.!. 

SW8270C Phenanthrene 0.027 J SB27 
SW8270C Pyrene 0.054 J 

SB26-S20 
Surface 

Method Analyte Surface 
Duplicate 

SW8270C Benzo(a)anthracene 0.075 J 0.036 J 
SW8270C Benzo(a)pyrene 0.087 J 0.045 J 
SW8270C Benzo(b)fluoranthene 0.027 J 0.059 J 
SW8270C Benzo(g,h,i)perylene 0.074 J 0.042 J 
SW8270C Benzo(k)fluoranthene 0.048 J 0.017 J 
SW8270C Chrysene 0.097 J 0.047 J 
SW8270C Fluoranthene 0.17 J 0.095 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.063 J 0.035 J 
SW8270C Phenanthrene 0.1 J 0.044 J 
SW8270C Pyrene 0.16 J 0.066 J 

SB27-W50 SB27-W20 
Method Analyte Surface Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.031 J SW8270C Benzo(a)anthracene 0.045 J 
SW8270C Benzo(a)pyrene 0.03 J SW8270C Benzo(a)pyrene 0.04 J 
SW8270C Benzo(b)fluoranthene 0.037 J SW8270C Benzo(b)fluoranthene 0.058 J 
SW8270C Benzo(g,h,i)perylene 0.028 J SW8270C Benzo(g,h,i)perylene 0.043 J 
SW8270C Benzo(k)fluoranthene 0.018 J SW8270C Benzo(k)fluoranthene 0.022 J 
SW8270C Chrysene 0.031 J SW8270C Chrysene 0.045 J 
SW8270C Fluoranthene 0.06 J SW8270C Fluoranthene 0.08 
SW8270C Indeno(1,2,3-c,d)pyrene 0.022 J SW8270C Indeno(1,2,3-c,d)pyrene 0.041 J 
SW8270C Phenanthrene 0.034 J SW8270C Phenanthrene 0.031 J 
SW8270C Pyrene 0.044 J SW8270C Pyrene 0.06 J 

SB28-E50 SB22-W20 
Method Analyte Surface Method Analyte Surface 

SW8081A Dieldrin 0.0083 SW8270C Benzo(a)anthracene 0.068 J 
SW8081A Endrin 0.013 SW8270C Benzo(a)pyrene 0.068 J 
SW8270C Benzo(a)anthracene 0.05 J SW8270C Benzo(b)fluoranthene 0.12 
SW8270C Benzo(a)pyrene 0.053 J SW8270C Benzo(g,h,i)perylene 0.06 J 
SW8270C Benzo(b)fluoranthene 0.071 J SW8270C Benzo(k)fluoranthene 0.038 J 
SW8270C Benzo(g,h,i)perylene 0.05 J SW8270C Chrysene 0.081 
SW8270C Benzo(k)fluoranthene 0.03 J SW8270C Fluoranthene 0.073 
SW8270C Chrysene 0.057 J SW8270C Indeno(1,2,3-c,d)pyrene 0.059 J 
SW8270C Fluoranthene 0.1 SW8270C Pentachlorophenol 2.9 
SW8270C Indeno(1,2,3-c,d)pyrene 0.047 J SW8270C Phenanthrene 0.033 J 
SW8270C Phenanthrene 0.055 J SW8270C Pyrene 0.069 J 

!. 

!. 

!. 

SW8270C Pyrene 0.086 

!. 

SB22-W50 
Method Analyte Surface 

SW8270C Anthracene 0.038 J 
SW8270C Benzo(a)anthracene 0.2 

SB28-E20 SW8270C Benzo(a)pyrene 0.22 

!. 

SW8270C Benzo(b)fluoranthene 0.24 Method Analyte Surface 
SW8270C Benzo(g,h,i)perylene 0.16 SW8081A Dieldrin 1.3 
SW8270C Benzo(k)fluoranthene 0.11 

SW8270C Acenaphthylene 0.042 J 
SW8270C Chrysene 0.23 

SW8270C Anthracene 0.033 J SW8270C Dibenz(a,h)anthracene 0.052 J 
SW8270C Benzo(a)anthracene 0.058 J SW8270C Fluoranthene 0.32 

!. 
SW8270C Benzo(a)pyrene 0.078 SW8270C Indeno(1,2,3-c,d)pyrene 0.13 
SW8270C Benzo(b)fluoranthene 0.21 SW8270C Pentachlorophenol 0.21 J 
SW8270C Benzo(g,h,i)perylene 0.08 SW8270C Phenanthrene 0.14 
SW8270C Benzo(k)fluoranthene 0.057 J 

SW8270C Pyrene 0.31 
SW8270C Chrysene 0.12 
SW8270C Dibenz(a,h)anthracene 0.027 J SB22 
SW8270C Fluoranthene 0.081 

Surface 

!. 

SW8270C Indeno(1,2,3-c,d)pyrene 0.07 J Method Analyte Surface 
Duplicate SW8270C Phenanthrene 0.026 J 

SW8270C Acenaphthylene 0.030 J 0.02 JSW8270C Pyrene 0.11 
SW8270C Anthracene 0.026 J ND 
SW8270C Benzo(a)anthracene 0.15 J 0.094 J 
SW8270C Benzo(a)pyrene 0.19 J 0.12 J 
SW8270C Benzo(b)fluoranthene 0.25 J 0.15 J 
SW8270C Benzo(g,h,i)perylene 0.14 J 0.1 J 

SB28-S20 
SW8270C Benzo(k)fluoranthene 0.098 J 0.06 J

Surface 
Method Analyte Surface SW8270C Chrysene 0.22 J  0.12  J  

Duplicate 
SW8270C Fluoranthene 0.4 J  0.19  J  

SW8081A Dieldrin 0.052 0.037 
SW8270C Indeno(1,2,3-c,d)pyrene 0.15 J  0.11  J  

SW8081A Endrin 0.0009 J ND 
SW8270C Pentachlorophenol 5.3 3.4 J 

SW8270C Acenaphthylene 0.16 0.13 
SW8270C Phenanthrene 0.19 J  0.092  J  

SW8270C Anthracene 0.14 0.12 
SW8270C Pyrene 0.31 J  0.16  J  

SW8270C Benzo(a)anthracene 0.29 0.2 
SW8270C Benzo(a)pyrene 0.34 0.24 
SW8270C Benzo(b)fluoranthene 0.63 0.45 

SB22-S50 SW8270C Benzo(g,h,i)perylene 0.31 0.23 
Method Analyte Surface 

SW8270C Benzo(k)fluoranthene 0.23 0.16 SW8270C Anthracene 0.033 J 
SW8270C Chrysene 0.38 0.27 SW8270C Benzo(a)anthracene 0.16 
SW8270C Dibenz(a,h)anthracene 0.1 0.068 J SW8270C Benzo(a)pyrene 0.15 
SW8270C Fluoranthene 0.48 0.39 SW8270C Benzo(b)fluoranthene 0.21 

SW8270C Indeno(1,2,3-c,d)pyrene 0.29 0.23 SW8270C Benzo(g,h,i)perylene 0.13 
SW8270C Benzo(k)fluoranthene 0.066 J SW8270C Phenanthrene 0.11 0.12 
SW8270C Chrysene 0.17 SW8270C Pyrene 0.48 0.35 
SW8270C Dibenz(a,h)anthracene 0.034 J 
SW8270C Fluoranthene 0.34 
SW8270C Indeno(1,2,3-c,d)pyrene 0.12 
SW8270C Pentachlorophenol 0.73 
SW8270C Phenanthrene 0.17 

!. 

SW8270C Pyrene 0.27 

!. 

!.

SB27-E50 
Method Analyte Surface 

SW8270C Acenaphthylene 0.064 J 
SB27-S20 SW8270C Anthracene 0.053 J 

Surface SW8270C Benzo(a)anthracene 0.13
Method Analyte Surface 

Duplicate SW8270C Benzo(a)pyrene 0.14 
SW8270C Benzo(a)anthracene 0.023 J 0.039 J SW8270C Benzo(b)fluoranthene 0.28 
SW8270C Benzo(a)pyrene 0.03 J 0.044 J SW8270C Benzo(g,h,i)perylene 0.15 
SW8270C Benzo(b)fluoranthene 0.033 J 0.06 J SW8270C Benzo(k)fluoranthene 0.074 J 
SW8270C Benzo(g,h,i)perylene 0.03 J 0.042 J SW8270C Chrysene 0.18 
SW8270C Benzo(k)fluoranthene 0.012 J 0.02 J SW8270C Dibenz(a,h)anthracene 0.051 J 
SW8270C Chrysene 0.03 J 0.046 J SW8270C Fluoranthene 0.23 
SW8270C Fluoranthene 0.055 J 0.091 SW8270C Indeno(1,2,3-c,d)pyrene 0.13 
SW8270C Indeno(1,2,3-c,d)pyrene 0.025 J 0.034 J SW8270C Phenanthrene 0.05 J 
SW8270C Phenanthrene 0.023 J 0.045 J SW8270C Pyrene 0.26 
SW8270C Pyrene 0.042 J 0.072 J 

!. 

SB27-S50 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.038 J 
SW8270C Benzo(a)pyrene 0.042 J 
SW8270C Benzo(b)fluoranthene 0.055 J 
SW8270C Benzo(g,h,i)perylene 0.044 J 

!. 

SW8270C Benzo(k)fluoranthene 0.027 J 

!A 

SW8270C Chrysene 0.045 J 
SW8270C Fluoranthene 0.086 
SW8270C Indeno(1,2,3-c,d)pyrene 0.039 J 
SW8270C Phenanthrene 0.047 J 
SW8270C Pyrene 0.072 J 

!.

!. 

MW04 SB22-N50 

!.

Method Analyte Surface 
SW8270C Acenaphthylene 0.036 J 

!. 

!.

!. 

!. 

!. 

SW8270C Benzo(a)anthracene 0.05 J 
SW8270C Benzo(a)pyrene 0.05 J 
SW8270C Benzo(b)fluoranthene 0.064 J 
SW8270C Benzo(g,h,i)perylene 0.044 J 
SW8270C Benzo(k)fluoranthene 0.027 J 
SW8270C Chrysene 0.05 J 

SB22-N20 SW8270C Fluoranthene 0.084 
Method Analyte Surface SW8270C Indeno(1,2,3-c,d)pyrene 0.043 J 

SW8270C Benzo(a)anthracene 0.057 J SW8270C Pentachlorophenol 0.069 J 
SW8270C Benzo(a)pyrene 0.065 J SW8270C Phenanthrene 0.033 J 
SW8270C Benzo(b)fluoranthene 0.089 SW8270C Pyrene 0.087 
SW8270C Benzo(g,h,i)perylene 0.062 J 
SW8270C Benzo(k)fluoranthene 0.026 J 
SW8270C Chrysene 0.071 J 
SW8270C Fluoranthene 0.13 
SW8270C Indeno(1,2,3-c,d)pyrene 0.041 J 
SW8270C Pentachlorophenol 0.045 J 
SW8270C Phenanthrene 0.06 J 
SW8270C Pyrene 0.11 

SB22 

SB22-E50 
SB22-E20 Method Analyte Surface 

Method Analyte Surface SW8270C Benzo(a)anthracene 0.03 J 
SW8270C Benzo(a)anthracene 0.032 J SW8270C Benzo(a)pyrene 0.032 J 
SW8270C Benzo(a)pyrene 0.029 J SW8270C Benzo(b)fluoranthene 0.044 J 
SW8270C Benzo(b)fluoranthene 0.039 J SW8270C Benzo(g,h,i)perylene 0.039 J 
SW8270C Benzo(k)fluoranthene 0.018 J SW8270C Benzo(k)fluoranthene 0.02 J 
SW8270C Chrysene 0.034 J SW8270C Chrysene 0.03 J 
SW8270C Fluoranthene 0.065 J SW8270C Fluoranthene 0.052 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.024 J SW8270C Indeno(1,2,3-c,d)pyrene 0.03 J 
SW8270C Phenanthrene 0.048 J SW8270C Phenanthrene 0.023 J 
SW8270C Pyrene 0.053 J SW8270C Pyrene 0.044 J 

SB22-S20 
Surface 

Method Analyte Surface 
Duplicate 

SW8270C Acenaphthylene 0.047 J 0.052 J 
SW8270C Anthracene 0.033 J 0.041 J 
SW8270C Benzo(a)anthracene 0.059 J 0.06 J 
SW8270C Benzo(a)pyrene 0.09 0.091 
SW8270C Benzo(b)fluoranthene 0.24 0.23 

SB20 SW8270C Benzo(g,h,i)perylene 0.11 0.13 
SW8270C Benzo(k)fluoranthene ND 0.058 J 
SW8270C Chrysene 0.086 0.094 
SW8270C Dibenz(a,h)anthracene 0.03 J 0.037 J 
SW8270C Fluoranthene 0.09 0.096 
SW8270C Indeno(1,2,3-c,d)pyrene 0.11 0.13 
SW8270C Pentachlorophenol 7 8.1 
SW8270C Phenanthrene 0.032 J 0.031 J 0 10 20  

SW8270C Pyrene 0.08 0.082 
SCALE IN FEET 
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: Gold headers indicate original sampling results from
 January/February 2006

 : Grey headers indicate delineation sampling results from 
December 2007

0.12  : Results greater than residential soil RSL 

Residential 
Method Analyte 

Soil RSL 
SW8081A Dieldrin 0.03 
SW8081A Endrin 1.8 
SW8270C Acenaphthene 340 
SW8270C Acenaphthylene1 340 
SW8270C Anthracene 1,700 
SW8270C Benzo(a)anthracene 0.15 
SW8270C Benzo(a)pyrene 0.015 
SW8270C Benzo(b)fluoranthene 0.15 
SW8270C Benzo(g,h,i)perylene2 170 
SW8270C Benzo(k)fluoranthene 1.5 
SW8270C Chrysene 15 
SW8270C Dibenz(a,h)anthracene 0.015 
SW8270C Fluoranthene 230 
SW8270C Fluorene 230 
SW8270C Indeno(1,2,3-c,d)pyrene 0.15 
SW8270C Naphthalene 3.6 
SW8270C Pentachlorophenol 0.89 
SW8270C Phenanthrene2 170 

SW8270C Pyrene 170 
RSL - Regional Screening Level (US EPA May 2012) 

1 - Used RSL for acenaphthene as proxy value 

2 - Used RSL for pyrene as proxy value 

* 

Inset 

* 

\\gst-srv-01\hglgis\FNOD\AOC11\RI\ 
(5-04)Organic_SD_H-I.mxd 
6/26/2013 CNL 
Source: HGL, USACE - Norfolk, 2003 
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SB16

. ...

MW05 

!A 

SB15 

SB15-N50 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.059 J 
SW8270C Benzo(a)pyrene 0.061 J 
SW8270C Benzo(b)fluoranthene 0.077 
SW8270C Benzo(g,h,i)perylene 0.065 J 
SW8270C Benzo(k)fluoranthene 0.034 J 
SW8270C Chrysene 0.065 J 
SW8270C Fluoranthene 0.087 
SW8270C Indeno(1,2,3-c,d)pyrene 0.057 J 
SW8270C Phenanthrene 0.044 J 
SW8270C Pyrene 0.089 

SB28 

SB18-N20 
Method Analyte Surface 

SW8081A Dieldrin 0.56 
SW8081A p,p'-DDT 0.031 
SW8270C Acenaphthene 2.4 
SW8270C Acenaphthylene 0.07 J 
SW8270C Anthracene 6 
SW8270C Benzo(a)anthracene 12 
SW8270C Benzo(a)pyrene 11 
SW8270C Benzo(b)fluoranthene 12 
SW8270C Benzo(g,h,i)perylene 9.7 
SW8270C Benzo(k)fluoranthene 4.3 
SW8270C Chrysene 11 
SW8270C Dibenz(a,h)anthracene 2.4 
SW8270C Fluoranthene 26 
SW8270C Fluorene 2.3 
SW8270C Indeno(1,2,3-c,d)pyrene 8.8 
SW8270C Phenanthrene 22 
SW8270C Pyrene 22 
SW8270C Naphthalene 1.5 

SB18-W20 
Method Analyte Surface 

SW8081A Dieldrin 0.07 
SW8270C Anthracene 0.046 J 
SW8270C Benzo(a)anthracene 0.19 
SW8270C Benzo(a)pyrene 0.17 

SB18-W50 SW8270C Benzo(b)fluoranthene 0.21 
Method Analyte Surface SW8270C Benzo(g,h,i)perylene 0.17 

SW8081A Dieldrin 0.16 SW8270C Benzo(k)fluoranthene 0.079 
SW8270C Benzo(a)anthracene 0.068 J SW8270C Chrysene 0.17 
SW8270C Benzo(a)pyrene 0.07 J SW8270C Dibenz(a,h)anthracene 0.047 J 
SW8270C Benzo(g,h,i)perylene 0.061 J SB16 SW8270C Fluoranthene 0.32 
SW8270C Benzo(k)fluoranthene 0.039 J SW8270C Indeno(1,2,3-c,d)pyrene 0.15 
SW8270C Chrysene 0.075 J SW8270C Phenanthrene 0.18 
SW8270C Fluoranthene 0.12 SW8270C Pyrene 0.25 
SW8270C Indeno(1,2,3-c,d)pyrene 0.053 J 

!. 

!. 

!.

!.

!. 

!. 

!. 

!.!. 

!. 

SB18-N50 
Method Analyte Surface 

SW8081A Dieldrin 0.047 
SW8081A p,p'-DDT 0.0042 J 
SW8270C Acenaphthene 0.33 
SW8270C Acenaphthylene 0.078 
SW8270C Anthracene 1.1 
SW8270C Benzo(a)anthracene 4.5 
SW8270C Benzo(a)pyrene 3.9 
SW8270C Benzo(b)fluoranthene 4.5 
SW8270C Benzo(g,h,i)perylene 3.1 
SW8270C Benzo(k)fluoranthene 2.3 
SW8270C Chrysene 4.1 
SW8270C Dibenz(a,h)anthracene 0.89 
SW8270C Fluoranthene 8.8 
SW8270C Fluorene 0.35 
SW8270C Indeno(1,2,3-c,d)pyrene 2.8 
SW8270C Phenanthrene 5.4 
SW8270C Pyrene 7.9 
SW8270C Naphthalene 0.15 

SB18 
Method Analyte Surface 

SW8081A Dieldrin 0.44 SB18-E20 
SW8081A p,p'-DDT 0.066 J Method 
SW8270C Acenaphthene 0.026 J SW8081A 
SW8270C Acenaphthylene 0.017 J SW8270C 
SW8270C Anthracene 0.058 J SW8270C 
SW8270C Benzo(a)anthracene 0.22 J SW8270C 
SW8270C Benzo(a)pyrene 0.19 J SW8270C 
SW8270C Benzo(b)fluoranthene 0.22 J SW8270C 
SW8270C Benzo(g,h,i)perylene 0.15 J SW8270C 
SW8270C Benzo(k)fluoranthene 0.11 J SW8270C 
SW8270C Chrysene 0.22 J SW8270C 
SW8270C Dibenz(a,h)anthracene 0.042 J SW8270C 
SW8270C Fluoranthene 0.55 SW8270C 
SW8270C Fluorene 0.026 J SW8270C 
SW8270C Indeno(1,2,3-c,d)pyrene 0.12 J SW8270C 
SW8270C Naphthalene 0.021 J SW8270C 
SW8270C Phenanthrene 0.31 J SW8270C 
SW8270C Pyrene 0.36 J SW8270C 

SW8270C 

Analyte Surface 
Dieldrin 0.14 
Acenaphthene 0.091 
Acenaphthylene 0.067 J 
Anthracene 0.29 
Benzo(a)anthracene 1.3 
Benzo(a)pyrene 1.3 
Benzo(b)fluoranthene 1.6 
Benzo(g,h,i)perylene 1.3 
Benzo(k)fluoranthene 0.57 
Chrysene 1.4 
Dibenz(a,h)anthracene 0.32 
Fluoranthene 2.5 
Fluorene 0.093 
Indeno(1,2,3-c,d)pyrene 1.2 
Phenanthrene 1.3 
Pyrene 1.9 
Naphthalene 0.039 J 

!. !. 
SB22 

!. 

!. 

!. 

!. 

SB20 

!. 

!. 

USACE—Remedial Investigation Report, 
Track H and I Magazine Line AOC 11—FNOD, Suffolk, VA 

Figure 5.5 
2006 and 2007 

SVOC and Pesticide Soil Data for 
Central Portion of 

Track H and I Magazine Line 
AOC11 

U.S. Army Corps of Engineers 

Legend 

!. 
!. 
!A 
#

Track H and I Boundary 

Ground Scar (1948) 

Ground Scar (1958) 

Vertical Tank (1954) 

2006 Soil Boring 
2007 Sample Location 
Temporary Well 
Permanent Monitoring Well * 

Note: 
All concentrations are given in milligrams per kilogram.

Method Analyte Surface 
SW8270C Acenaphthene 0.012 J 
SW8270C Anthracene 0.036 J 
SW8270C Benzo(a)anthracene 0.150 J 
SW8270C Benzo(a)pyrene 0.130 J 
SW8270C Benzo(b)fluoranthene 0.150 J 
SW8270C Benzo(g,h,i)perylene 0.081 J 
SW8270C Benzo(k)fluoranthene 0.074 J 
SW8270C Chrysene 0.150 J 
SW8270C Fluoranthene 0.330 J 
SW8270C Fluorene 0.012 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.075 J 
SW8270C Phenanthrene 0.150 J 
SW8270C Pyrene 0.240 J 

SB15-E50 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.099 
SW8270C Benzo(a)pyrene 0.094 
SW8270C Benzo(b)fluoranthene 0.1 
SW8270C Benzo(g,h,i)perylene 0.09 
SW8270C Benzo(k)fluoranthene 0.045 J 
SW8270C Chrysene 0.094 
SW8270C Dibenz(a,h)anthracene 0.031 J 
SW8270C Fluoranthene 0.14 

SB15-N20 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.045 J 
SW8270C Benzo(a)pyrene 0.048 J 
SW8270C Benzo(b)fluoranthene 0.078 
SW8270C Benzo(g,h,i)perylene 0.06 J 
SW8270C Benzo(k)fluoranthene 0.024 J 
SW8270C Chrysene 0.055 J 
SW8270C Fluoranthene 0.07 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.051 J 
SW8270C Phenanthrene 0.036 J 
SW8270C Pyrene 0.071 J 

!.!. 
SB15 

!. 

!. 

!. 

SW8270C Phenanthrene 0.055 J 
SW8270C Pyrene 0.09 SB18 

SB15-W50 SB18-S20 
Method Analyte Surface Method Analyte Surface 

SW8270C Acenaphthylene 0.021 J SW8081A Dieldrin 0.33 
SW8270C Benzo(a)anthracene 0.08 SB18-S50 SW8081A p,p'-DDT 0.0023 J 
SW8270C Benzo(a)pyrene 0.072 J Method Analyte Surface SW8270C Anthracene 0.036 J 
SW8270C Benzo(b)fluoranthene 0.11 SW8081A Dieldrin 0.099 SW8270C Benzo(a)anthracene 0.17 
SW8270C Benzo(g,h,i)perylene 0.084 SW8270C Benzo(a)anthracene 0.037 J SW8270C Benzo(a)pyrene 0.16 
SW8270C Benzo(k)fluoranthene 0.041 J SW8270C Benzo(a)pyrene 0.046 J SW8270C Benzo(b)fluoranthene 0.19 
SW8270C Chrysene 0.087 SW8270C Benzo(g,h,i)perylene 0.033 J SW8270C Benzo(g,h,i)perylene 0.17 
SW8270C Dibenz(a,h)anthracene 0.027 J SW8270C Chrysene 0.045 J SW8270C Benzo(k)fluoranthene 0.071 J 
SW8270C Fluoranthene 0.12 SW8270C Fluoranthene 0.058 J SW8270C Chrysene 0.17 
SW8270C Indeno(1,2,3-c,d)pyrene 0.075 SW8270C Indeno(1,2,3-c,d)pyrene 0.032 J SW8270C Dibenz(a,h)anthracene 0.04 J 
SW8270C Phenanthrene 0.038 J SW8270C Phenanthrene 0.025 J SW8270C Fluoranthene 0.3 
SW8270C Pyrene 0.12 SW8270C Pyrene 0.051 J SW8270C Indeno(1,2,3-c,d)pyrene 0.14 

SW8270C Phenanthrene 0.13 
SW8270C Pyrene 0.24 

!. 

!. 

!. 

!. 

!. 

!. 

!.!.

SB18-E50 
Method 

SW8081A 
SW8081A 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 
SW8270C 

SB17 
!. 

!. 

!.

!.

!. 

!. 

Analyte Surface 
Dieldrin 0.32 
p,p'-DDT 0.0025 J 
Benzo(a)anthracene 0.12 
Benzo(a)pyrene 0.11 
Benzo(b)fluoranthene 0.095 
Benzo(g,h,i)perylene 0.12 
Benzo(k)fluoranthene 0.056 J 
Chrysene 0.13 
Fluoranthene 0.19 
Indeno(1,2,3-c,d)pyrene 0.094 
Phenanthrene 0.07 J 
Pyrene 0.18 

SB17-N20 
Method Analyte 

SW8270C Benzo(a)anthracene 
SW8270C Benzo(a)pyrene 
SW8270C Benzo(b)fluoranthene 
SW8270C Benzo(g,h,i)perylene 
SW8270C Benzo(k)fluoranthene 
SW8270C Chrysene 
SW8270C Dibenz(a,h)anthracene 
SW8270C Fluoranthene 

Surface 
0.1 
0.1 

0.13 
0.11 

0.059 J 
0.12 

0.028 J 
0.18 

!. 
SB19 

J  : Estimated Value 
ND : Analyte not detected

 : Gold headers indicate original sampling results from
 January/February 2006

 : Grey headers indicate delineation sampling results from 
December 2007

0.12  : Results greater than residential soil RSL 

Residential 
Method Analyte 

Soil RSL 
SW8081A Dieldrin 0.03 
SW8081A Endrin 1.8 
SW8081A p,p'-DDT 1.7 
SW8270C Acenaphthene 340 
SW8270C Acenaphthylene1 340 
SW8270C Anthracene 1,700 
SW8270C Benzo(a)anthracene 0.15 
SW8270C Benzo(a)pyrene 0.015 
SW8270C Benzo(b)fluoranthene 0.15 
SW8270C Benzo(g,h,i)perylene2 170 

SW8270C Indeno(1,2,3-c,d)pyrene 0.081 
SW8270C Phenanthrene 0.064 J 
SW8270C Pyrene 0.14 

SB15-E20 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.058 J 
SW8270C Benzo(a)pyrene 0.06 J 
SW8270C Benzo(b)fluoranthene 0.089 
SW8270C Benzo(g,h,i)perylene 0.06 J 
SW8270C Benzo(k)fluoranthene 0.031 J 
SW8270C Chrysene 0.067 J 
SW8270C Fluoranthene 0.082 
SW8270C Indeno(1,2,3-c,d)pyrene 0.058 J 
SW8270C Phenanthrene 0.027 J 
SW8270C Pyrene 0.085 

SB15-S20 
Surface 

Method Analyte Surface 
Duplicate 

SW8270C Benzo(a)anthracene 0.069 J 0.072 J 
SW8270C Benzo(a)pyrene 0.059 J 0.066 J 
SW8270C Benzo(b)fluoranthene 0.089 0.11 
SW8270C Benzo(g,h,i)perylene 0.068 J 0.071 J 
SW8270C Benzo(k)fluoranthene 0.037 J 0.031 J 
SW8270C Chrysene 0.082 0.085 

!. 

SB15-W20 SB17-W50 
Method Analyte Surface Method Analyte Surface SB17 

SW8270C Benzo(a)anthracene 0.041 J SW8270C Benzo(a)anthracene 0.1 Method Analyte Surface 
SW8270C Benzo(a)pyrene 0.023 J SW8270C Benzo(a)pyrene 0.1 SW8270C Acenaphthylene 0.050 J 
SW8270C Benzo(b)fluoranthene 0.059 J SW8270C Benzo(b)fluoranthene 0.13 SW8270C Anthracene 0.029 J 
SW8270C Benzo(g,h,i)perylene 0.041 J SW8270C Benzo(g,h,i)perylene 0.099 SW8270C Benzo(a)anthracene 0.150 J 
SW8270C Benzo(k)fluoranthene 0.017 J SW8270C Benzo(k)fluoranthene 0.045 J SW8270C Benzo(a)pyrene 0.140 J 
SW8270C Chrysene 0.041 J SW8270C Chrysene 0.1 SW8270C Benzo(b)fluoranthene 0.200 J 
SW8270C Fluoranthene 0.064 J SW8270C Dibenz(a,h)anthracene 0.024 J SW8270C Benzo(g,h,i)perylene 0.140 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.034 J SW8270C Fluoranthene 0.16 SW8270C Benzo(k)fluoranthene 0.079 J 
SW8270C Phenanthrene 0.031 J SW8270C Indeno(1,2,3-c,d)pyrene 0.09 SW8270C Chrysene 0.200 J 
SW8270C Pyrene 0.067 J SW8270C Phenanthrene 0.079 SW8270C Dibenz(a,h)anthracene 0.028 J 

SW8270C Pyrene 0.15 SW8270C Fluoranthene 0.230 J 

SW8270C Indeno(1,2,3-c,d)pyrene 0.130 J 

SW8270C Naphthalene   --
SW8270C Phenanthrene 0.060 J 

SB17-E20 
Method Analyte 

SW8270C Acenaphthylene 
SW8270C Anthracene 
SW8270C Benzo(a)anthracene 
SW8270C Benzo(a)pyrene 
SW8270C Benzo(b)fluoranthene 
SW8270C Benzo(g,h,i)perylene 
SW8270C Benzo(k)fluoranthene 
SW8270C Chrysene 
SW8270C Dibenz(a,h)anthracene 
SW8270C Fluoranthene 

!. 

SW8270C Indeno(1,2,3-c,d)pyrene 
SW8270C Phenanthrene 
SW8270C Pyrene 

SB17-E50 

Surface Method Analyte 

0.2 SW8270C Acenaphthylene 

0.099 SW8270C Anthracene 

0.47 SW8270C Benzo(a)anthracene 

0.45 SW8270C Benzo(a)pyrene 

0.74 SW8270C Benzo(b)fluoranthene 

0.53 SW8270C Benzo(g,h,i)perylene 

0.23 SW8270C Benzo(k)fluoranthene 

0.57 SW8270C Chrysene 

0.12 SW8270C Dibenz(a,h)anthracene 

0.78 SW8270C Fluoranthene 

0.099 
0.085 J 
0.16 

Surface 
0.044 J 
0.038 J 
0.16 
0.16 
0.22 
0.18 

0.078 
0.18 

0.043 J 
0.29 

SW8270C Benzo(k)fluoranthene 1.5 
SW8270C Chrysene 15 
SW8270C Dibenz(a,h)anthracene 0.015 
SW8270C Fluoranthene 230 
SW8270C Fluorene 230 
SW8270C Indeno(1,2,3-c,d)pyrene 0.15 
SW8270C Naphthalene 3.6 
SW8270C Pentachlorophenol 0.89 
SW8270C Phenanthrene2 170 
SW8270C Pyrene 170 
RSL - Regional Screening Level (US EPA May 2012) 

1 - Used RSL for acenaphthene as proxy value 

2 - Used RSL for pyrene as proxy value 

SW8270C Dibenz(a,h)anthracene 0.022 J ND 
SW8270C Fluoranthene 0.11 0.12 
SW8270C Indeno(1,2,3-c,d)pyrene 0.059 J 0.066 J 
SW8270C Phenanthrene 0.031 J 0.037 J 
SW8270C Pyrene 0.096 0.11 

SB15-S50 
Method Analyte 

SW8270C Acenaphthylene 
SW8270C Anthracene 
SW8270C Benzo(a)anthracene 
SW8270C Benzo(a)pyrene 
SW8270C Benzo(b)fluoranthene 
SW8270C Benzo(g,h,i)perylene 
SW8270C Benzo(k)fluoranthene 
SW8270C Chrysene 
SW8270C Dibenz(a,h)anthracene 
SW8270C Fluoranthene 
SW8270C Indeno(1,2,3-c,d)pyrene 
SW8270C Phenanthrene 

Surface 
0.03 J 

0.027 J 
0.18 
0.15 
0.24 
0.17 

0.076 J 
0.2 

0.038 J 
0.27 
0.15 

0.074 J 

!. SW8270C Pyrene 0.25 J 

SB17-S20 
Surface

Method Analyte Surface 
Duplicate 

SW8270C Acenaphthene 0.056 J 0.032 J 
SW8270C Acenaphthylene 0.78 0.74 
SW8270C Anthracene 0.42 0.35 
SW8270C Benzo(a)anthracene 2.2 1.9 
SW8270C Benzo(a)pyrene 2 1.7 
SW8270C Benzo(b)fluoranthene 3 2.6 
SW8270C Benzo(g,h,i)perylene 2.2 1.9 
SW8270C Benzo(k)fluoranthene 1.1 0.95 
SW8270C Chrysene 2.5 2.1 
SW8270C Dibenz(a,h)anthracene 0.55 0.46 
SW8270C Fluoranthene 2.9 2.5 
SW8270C Fluorene 0.042 J 0.025 J 
SW8270C Indeno(1,2,3-c,d)pyrene 2 1.8 
SW8270C Phenanthrene 0.51 J 0.28 J 
SW8270C Pyrene 3 2.4 
SW8270C Naphthalene 0.038 J 0.029 J 

SW8270C Indeno(1,2,3-c,d)pyrene 
SW8270C Phenanthrene 
SW8270C Pyrene 

!. 

SB17-S50 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.11 
SW8270C Benzo(a)pyrene 0.099 
SW8270C Benzo(b)fluoranthene 0.13 
SW8270C Benzo(g,h,i)perylene 0.093 
SW8270C Benzo(k)fluoranthene 0.045 J 
SW8270C Chrysene 0.11 
SW8270C Fluoranthene 0.16 
SW8270C Indeno(1,2,3-c,d)pyrene 0.09 
SW8270C Phenanthrene 0.083 
SW8270C Pyrene 0.14 

0.46 SW8270C Indeno(1,2,3-c,d)pyrene 

0.11 SW8270C Phenanthrene 

0.7 SW8270C Pyrene 

0.14 
0.12 
0.23 

!. 

!. 

!

!. 

#

A 

!.

!. 

!.

!. 

!.

!. 
!. 

!. 

!. 

!.

!. 
!. 

!. 

!. 
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!.!. 

!. 

!. 

!.

!. 

!. 
!.!.!. 

!.

!A 

!. 
#

* 

Inset 
* 

SW8270C Pyrene 0.28 
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SB12 

!.!.

!. !. 
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20  40  

SCALE IN FEET 

\\gst-srv-01\hglgis\FNOD\AOC11\RI\ 
(5-05)Central.mxd 
6/26/2013 CNL 
Source: HGL, USACE - Norfolk, 2003 
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MW02

SB19

SB18

SB11

SB21 

SB12-E20 
Method Analyte Surface 

SW8270C Acenaphthylene 0.057 J 
SW8270C Anthracene 0.062 J 
SW8270C Benzo(a)anthracene 0.17 
SW8270C Benzo(a)pyrene 0.2 
SW8270C Benzo(b)fluoranthene 0.29 
SW8270C Benzo(g,h,i)perylene 0.16 

SB16 SW8270C Benzo(k)fluoranthene 0.12 
SW8270C Chrysene 0.2 
SW8270C Dibenz(a,h)anthracene 0.05 J 
SW8270C Fluoranthene 0.26 
SW8270C Indeno(1,2,3-c,d)pyrene 0.17 
SW8270C Phenanthrene 0.097 
SW8270C Pyrene 0.24 

SB12-N50 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.026 J 
SW8270C Benzo(a)pyrene 0.022 J 
SW8270C Benzo(b)fluoranthene 0.03 J 
SW8270C Benzo(g,h,i)perylene 0.023 J 
SW8270C Benzo(k)fluoranthene 0.014 J 
SW8270C Chrysene 0.025 J 
SW8270C Fluoranthene 0.031 J 

SB15 SB17 SW8270C Indeno(1,2,3-c,d)pyrene 0.021 J 
SW8270C Phenanthrene 0.02 J 
SW8270C Pyrene 0.033 J 

SB12-N20 
Method Analyte Surface 

SW8270C Benzo(a)anthracene 0.056 J 
SW8270C Benzo(a)pyrene 0.037 J 
SW8270C Benzo(b)fluoranthene 0.061 J 
SW8270C Benzo(g,h,i)perylene 0.037 J 

!. 

!. 

!. 

!. 

!. 

!. 

!. 

!.

!. 

!. 

!. 

!. 

!.!. 

SB29-N20 
Method Analyte Surface 

SW8081A Dieldrin 0.19 
SW8081A p,p'-DDT 0.28 
SW8270C Acenaphthene 1.3 J 
SW8270C Anthracene 3.6 
SW8270C Benzo(a)anthracene 8.6 SB20 
SW8270C Benzo(a)pyrene 7.2 
SW8270C Benzo(b)fluoranthene 9 
SW8270C Benzo(g,h,i)perylene 4.7 
SW8270C Benzo(k)fluoranthene 3.2 
SW8270C Chrysene 7.6 
SW8270C Fluoranthene 17 
SW8270C Fluorene 1.2 J 

SB29-N50 SW8270C Indeno(1,2,3-c,d)pyrene 4.2 
Method Analyte Surface 

SW8270C Phenanthrene 15 
SW8081A Dieldrin 1.7 SW8270C Pyrene 14 
SW8270C Acenaphthene 6.5 
SW8270C Acenaphthylene 0.65 
SW8270C Anthracene 18 
SW8270C Benzo(a)anthracene 66 
SW8270C Benzo(a)pyrene 53 
SW8270C Benzo(b)fluoranthene 76 
SW8270C Benzo(g,h,i)perylene 42 
SW8270C Benzo(k)fluoranthene 33 
SW8270C Chrysene 72SB12-E50 

Surface SW8270C Dibenz(a,h)anthracene 14 Method Analyte 
SW8270C Fluoranthene 130SW8270C Anthracene 0.034 J 
SW8270C Fluorene 5.7 SW8270C Benzo(a)anthracene 0.13 
SW8270C Indeno(1,2,3-c,d)pyrene 37SW8270C Benzo(a)pyrene 0.14 
SW8270C Phenanthrene 80SW8270C Benzo(b)fluoranthene 0.21 
SW8270C Pyrene 97SW8270C Benzo(g,h,i)perylene 0.12 
SW8270C Naphthalene 2.2 SW8270C Benzo(k)fluoranthene 0.093 

SW8270C Chrysene 0.17 
SW8270C Dibenz(a,h)anthracene 0.033 J 
SW8270C Fluoranthene 0.25 
SW8270C Indeno(1,2,3-c,d)pyrene 0.12 

!. 

!. 

USACE—Remedial Investigation Report, 
Track H and I Magazine Line AOC 11—FNOD, Suffolk, VA 

Figure 5.6 
2006 and 2007 

SVOC and Pesticide Soil Data for 
Southern Portion of 

Track H and I Magazine Line 
AOC11 

U.S. Army Corps of Engineers 

Legend 
SW8270C Benzo(k)fluoranthene 0.021 J 
SW8270C Chrysene 0.045 J 
SW8270C Fluoranthene 0.052 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.033 J 
SW8270C Phenanthrene 0.03 J 

!.!. 
SW8270C Phenanthrene 0.16 MW03 
SW8270C Pyrene 0.25 

SB29-W20 
!A 

Track H and I Boundary 

Ground Scar (1948) 
SB05 

Surface 
Method Analyte Surface 

Duplicate 
SW8081A Dieldrin 0.26 0.26 SB05-N50 
SW8270C Acenaphthene 0.016 J 0.032 J Method Analyte 
SW8270C Acenaphthylene   -- 0.028 J SW8081A Dieldrin 
SW8270C Anthracene 0.055 J 0.098 J SW8270C Benzo(a)anthracene 
SW8270C Benzo(a)anthracene 0.160 J 0.28 J SW8270C Benzo(a)pyrene 
SW8270C Benzo(a)pyrene 0.160 J 0.26 J SW8270C Benzo(b)fluoranthene 
SW8270C Benzo(b)fluoranthene 0.21 J 0.37 J SW8270C Benzo(g,h,i)perylene 
SW8270C Benzo(g,h,i)perylene 0.150 J 0.26 J SW8270C Benzo(k)fluoranthene 
SW8270C Benzo(k)fluoranthene 0.077 J 0.12 J SW8270C Chrysene 
SW8270C Chrysene 0.190 J 0.32 J SW8270C Fluoranthene 
SW8270C Dibenz(a,h)anthracene   -- 0.066 J SW8270C Indeno(1,2,3-c,d)pyrene 
SW8270C Fluoranthene 0.390 J 0.7 SW8270C Phenanthrene 
SW8270C Fluorene   -- 0.035 J 

SW8270C Pyrene 
SW8270C Indeno(1,2,3-c,d)pyrene 0.048 J 0.23 J 

Surface 
0.019 
0.05 J 

0.053 J 
0.07 J 

0.056 J 
0.019 J 
0.064 J 
0.11 

0.053 J 
0.039 J 
0.076 

SB05-N20 
Method Analyte Surface 

SW8081A Dieldrin 0.68 
SW8270C Benzo(a)pyrene 0.021 J 
SW8270C Benzo(b)fluoranthene 0.026 J 
SW8270C Fluoranthene 0.065 J 
SW8270C Phenanthrene 0.034 J 
SW8270C Pyrene 0.047 J 

SB05-E20 

SW8270C Pyrene 0.064 J 

SB12 
Method Analyte Surface 

SW8270C Anthracene 0.024 J 
SW8270C Benzo(a)anthracene 0.084 J 
SW8270C Benzo(a)pyrene 0.0760 J 
SW8270C Benzo(b)fluoranthene 0.110 J 
SW8270C Benzo(g,h,i)perylene 0.048 J 
SW8270C Benzo(k)fluoranthene 0.043 J 
SW8270C Chrysene 0.097 J 
SW8270C Dibenz(a,h)anthracene 0.014 J 
SW8270C Fluoranthene 0.210 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.045 J 
SW8270C Phenanthrene 0.092 J 
SW8270C Pyrene 0.16 J 

!. 

!.

Method Analyte Surface SB14 

SW8081A Dieldrin 0.02 Method Analyte Surface 

SW8081A p,p'-DDT 0.0023 J SW8081A Dieldrin 0.00042 

SW8270C Anthracene 0.06 J SW8081A p,p'-DDT 0.00026 

SW8270C Benzo(a)anthracene 0.22 SW8270C Benzo(a)anthracene 0.0230 

SW8270C Benzo(a)pyrene 0.21 SW8270C Benzo(a)pyrene 0.021 

SW8270C Benzo(b)fluoranthene 0.28 SW8270C Benzo(b)fluoranthene 0.024 

SW8270C Benzo(g,h,i)perylene 0.18 SW8270C Benzo(k)fluoranthene 0.0110 

SW8270C Benzo(k)fluoranthene 0.18 SW8270C Benzyl butyl phthalate 0.036 

SW8270C Chrysene 0.25 SW8270C Chrysene 0.021 

SW8270C Dibenz(a,h)anthracene 0.061 J SW8270C Fluoranthene 0.035 

SW8270C Fluoranthene 0.3 SW8270C Indeno(1,2,3-c,d)pyrene 0.011 

SW8270C Indeno(1,2,3-c,d)pyrene 0.16 SW8270C Phenanthrene 0.019 

SW8270C Phenanthrene 0.17 SW8270C Pyrene 0.029 

SW8270C Pyrene 0.35 !. 

!. 
!. 
!A 
#

Ground Scar (1958) 

Vertical Tank (1954) 

2006 Soil Boring 
2007 Sample Location 
Temporary Well 

Permanent Monitoring Well * 
SW8270C Phenanthrene 0.24 J 0.45 
SW8270C Pyrene 0.29 J 0.49 

Method Analyte Surface 
SW8081A Dieldrin 0.35 

SB12-W50 
Method Analyte Surface SB12 

!. 

SB05-W50 SB05-W20 
Method Analyte Surface Method Analyte Surface 

SW8081A Dieldrin 0.0023 SW8081A Dieldrin 0.0067 MW01 
SW8270C Benzo(a)anthracene 0.023 J SW8270C Benzo(a)pyrene 0.012 J 
SW8270C Benzo(a)pyrene 0.014 J SW8270C Benzo(b)fluoranthene 0.016 J 
SW8270C Benzo(b)fluoranthene 0.02 J SW8270C Fluoranthene 0.031 J 
SW8270C Benzo(g,h,i)perylene 0.016 J SW8270C Indeno(1,2,3-c,d)pyrene 0.018 J 
SW8270C Chrysene 0.019 J 
SW8270C Fluoranthene 0.044 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.017 J 
SW8270C Phenanthrene 0.025 J 
SW8270C Pyrene 0.032 J 

SB05-S20 
Method Analyte Surface 

SW8081A Dieldrin 0.41 
SW8270C Benzo(a)anthracene 0.02 J 
SW8270C Benzo(a)pyrene 0.018 J 
SW8270C Benzo(g,h,i)perylene 0.017 J 
SW8270C Chrysene 0.021 J 

SB03 SW8270C Fluoranthene 0.031 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.017 J 

SB01-W20 SW8270C Pyrene 0.022 J 
Method Analyte Surface 

SW8081A Dieldrin 0.0081 

SB02 
SB05-S50 

Method Analyte Surface 
SW8081A Dieldrin 0.011 SB01-N50 

Method Analyte Surface SW8270C Benzo(b)fluoranthene 0.021 J 

SW8081A Dieldrin 0.15 SW8270C Chrysene 0.015 J 
SW8270C Fluoranthene 0.025 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.014 J 

SB01-N20 
Method Analyte Surface 

SW8081A Dieldrin 0.0034 

SB01-E50 SB04 
Method Analyte Surface 

SW8081A Dieldrin 0.025 

SB01 

SB01-E20 
Method Analyte Surface 

SW8081A Dieldrin 0.068 

!. 

!A 

!. 

!. 

!. 

!.!.

!. 

!.

!. 

!. 

!. 

SB05 

!. 

!.

!. 

!. 

!. 

!. 

SW8270C Benzo(a)anthracene 0.014 J 
SW8270C Benzo(a)pyrene 0.026 J 
SW8270C Benzo(b)fluoranthene 0.04 J 
SW8270C Benzo(g,h,i)perylene 0.03 J 
SW8270C Benzo(k)fluoranthene 0.015 J 
SW8270C Chrysene 0.026 J 
SW8270C Fluoranthene 0.044 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.029 J 
SW8270C Phenanthrene 0.02 J SB08-N50 

Surface SW8270C Pyrene 0.041 J Method Analyte 
SW8081A Dieldrin 0.015 
SW8081A p,p'-DDT 0.0015 J 

SB06 SB08-N20 
Method Analyte Surface 

SW8081A Dieldrin 0.045 L 
SW8081A p,p'-DDT 0.0026 

SB05-E50 
Method Analyte Surface 

SW8081A Dieldrin 0.032 SB08-W20 
SW8270C Benzo(a)pyrene 0.016 J Method Analyte Surface 
SW8270C Benzo(b)fluoranthene 0.019 J SW8081A Dieldrin 0.0056 J 
SW8270C Benzo(g,h,i)perylene 0.014 J SW8081A p,p'-DDT 0.0035 J 
SW8270C Chrysene 0.015 J 
SW8270C Fluoranthene 0.032 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.015 J 
SW8270C Pyrene 0.024 J 

SB08-W50 
Method Analyte Surface 

SB07 SW8081A Dieldrin 0.018 
SW8081A p,p'-DDT 0.00073 J 

SB08 
Method Analyte Surface 

SW8081A Dieldrin 1.40 
SW8081A p,p'-DDT 0.0730 J 

SB08-S20 
Surface 

Method Analyte Surface 
Duplicate 

SW8081A Dieldrin 0.0034 0.0036 
SW8081A p,p'-DDT 0.00093 J 0.00058 J 

SB08-S50 
Method Analyte Surface 

SW8081A Dieldrin 0.21 
SW8081A p,p'-DDT 0.00093 J 

!.!. 

!. 

!. 

!.!.

SB08 

!. 

!.

!.

!. 

!. 

SW8270C Acenaphthene 0.032 J 
SW8270C Acenaphthylene 0.43 
SW8270C Anthracene 0.5 
SW8270C Benzo(a)anthracene 1 
SW8270C Benzo(a)pyrene 1 SB12-W20 
SW8270C Benzo(b)fluoranthene 1.5 Method Analyte Surface 
SW8270C Benzo(g,h,i)perylene 0.86 SW8270C Acenaphthene 0.035 J 
SW8270C Benzo(k)fluoranthene 0.7 SW8270C Acenaphthylene 0.092 
SW8270C Chrysene 1.1 SW8270C Anthracene 0.16 
SW8270C Dibenz(a,h)anthracene 0.31 SW8270C Benzo(a)anthracene 0.51 
SW8270C Fluoranthene 1.3 SW8270C Benzo(a)pyrene 0.49 
SW8270C Fluorene 0.036 J SW8270C Benzo(b)fluoranthene 0.62 
SW8270C Indeno(1,2,3-c,d)pyrene 0.89 SW8270C Benzo(g,h,i)perylene 0.43 
SW8270C Phenanthrene 0.27 SW8270C Benzo(k)fluoranthene 0.34 
SW8270C Pyrene 1.9 SW8270C Chrysene 0.56 
SW8270C Naphthalene 0.027 J SW8270C Dibenz(a,h)anthracene 0.13 

SW8270C Fluoranthene 0.91 
SW8270C Fluorene 0.04 J 
SW8270C Indeno(1,2,3-c,d)pyrene 0.42 

SB08-E20 SW8270C Phenanthrene 0.54 
Method Analyte Surface SW8270C Pyrene 0.86 

SW8081A Dieldrin 0.1 
SW8081A p,p'-DDT 0.00071 J 

SB12-S50 
Method Analyte Surface 

SW8270C Acenaphthylene 0.056 J 
SB09 SW8270C Anthracene 0.051 J 

SW8270C Benzo(a)anthracene 0.14 
SW8270C Benzo(a)pyrene 0.16 

!.

SW8270C Benzo(b)fluoranthene 0.23 
SB08-E50 SW8270C Benzo(g,h,i)perylene 0.13 

Method Analyte Surface SW8270C Benzo(k)fluoranthene 0.086 
SW8081A Dieldrin 0.027 SW8270C Chrysene 0.15 SB13 

!. 

!. 

!. 

SB10 
SW8081A p,p'-DDT 0.0011 J SW8270C Dibenz(a,h)anthracene 0.032 J Method 

SW8270C !.SW8270C Fluoranthene 0.19 
SW8270C Indeno(1,2,3-c,d)pyrene 0.13 
SW8270C Phenanthrene 0.083 

!. 

SW8270C Pyrene 0.18 

SB12-S20 
Surface 

Method Analyte Surface 
Duplicate 

!.

SW8270C Anthracene ND 0.034 J 
SW8270C Benzo(a)anthracene 0.075 J 0.11 
SW8270C Benzo(a)pyrene 0.081 0.12 
SW8270C Benzo(b)fluoranthene 0.14 J 0.24 J 
SW8270C Benzo(g,h,i)perylene 0.07 J 0.12 J 
SW8270C Benzo(k)fluoranthene 0.054 J 0.084 J 
SW8270C Chrysene 0.1 J 0.17 J 
SW8270C Fluoranthene 0.14 0.14 
SW8270C Indeno(1,2,3-c,d)pyrene 0.067 J 0.11 
SW8270C Phenanthrene 0.073 J 0.062 J 
SW8270C Pyrene 0.14 0.19 

!. 
!.!.

!. 
!. 
!.

SB14 
!.

!. 

!. 

SB29 
SB13 !.!. 

SB29-W50 
Method Analyte Surface 

SW8081A Dieldrin 0.034 
SW8270C Acenaphthene 0.018 J SB29-E40 
SW8270C Acenaphthylene 0.04 J Method Analyte Surface 
SW8270C Anthracene 0.061 J 

SW8081A Dieldrin 0.095 
SW8270C Benzo(a)anthracene 0.18 SW8081A p,p'-DDT 0.13 

!. 

SW8270C Benzo(a)pyrene 0.18 SW8270C Benzo(a)anthracene 0.6 J 
SW8270C Benzo(b)fluoranthene 0.26 SW8270C Benzo(a)pyrene 0.49 J 

!. 

SW8270C Benzo(g,h,i)perylene 0.16 SW8270C Benzo(b)fluoranthene 0.71 J 
SW8270C Benzo(k)fluoranthene 0.089 SW8270C Benzo(g,h,i)perylene 0.48 J 
SW8270C Chrysene 0.19 SW8270C Benzo(k)fluoranthene 0.27 J 
SW8270C Dibenz(a,h)anthracene 0.05 J SW8270C Chrysene 0.54 J 
SW8270C Fluoranthene 0.27 

SW8270C Fluoranthene 0.9 
SW8270C Indeno(1,2,3-c,d)pyrene 0.15 

SW8270C Indeno(1,2,3-c,d)pyrene 0.42 J 
SW8270C Phenanthrene 0.18 

SW8270C Phenanthrene 0.54 J 
SW8270C Pyrene 0.28 SW8270C Pyrene 0.76 J 
SW8270C Naphthalene 0.017 J 

Analyte Surface SB29-E20 
Benzyl butyl phthalate 0.033 Method Analyte Surface 

SW8081A Dieldrin 0.056 
SB29 SW8081A p,p'-DDT 0.03 

Method Analyte Surface SW8270C Anthracene 0.09 J 
SW8081A Dieldrin 0.16 J SW8270C Benzo(a)anthracene 0.34 
SW8081A Endrin 0.056 J SW8270C Benzo(a)pyrene 0.34 
SW8081A p,p'-DDT 0.05 J SW8270C Benzo(b)fluoranthene 0.45 
SW8270C Acenaphthene 1.5 J SW8270C Benzo(g,h,i)perylene 0.3 
SW8270C Acenaphthylene 3.3 J SW8270C Benzo(k)fluoranthene 0.21 
SW8270C Anthracene 6.4 SW8270C Chrysene 0.36 
SW8270C Benzo(a)anthracene 15 SW8270C Fluoranthene 0.66 
SW8270C Benzo(a)pyrene 17.0 SW8270C Indeno(1,2,3-c,d)pyrene 0.24 
SW8270C Benzo(b)fluoranthene 21.00 SW8270C Phenanthrene 0.39 
SW8270C Benzo(g,h,i)perylene 12 SW8270C Pyrene 0.5 
SW8270C Benzo(k)fluoranthene 9 
SW8270C Chrysene 15 
SW8270C Dibenz(a,h)anthracene 3.6 J 
SW8270C Fluoranthene 24 
SW8270C Fluorene 1.6 J 
SW8270C Indeno(1,2,3-c,d)pyrene 12

#

Note: 
All concentrations are given in milligrams per kilogram.

 J  : Estimated Value 
ND : Analyte not detected

 : Gold headers indicate original sampling results from
 January/February 2006

 : Grey headers indicate delineation sampling results from 
December 2007

0.12  : Results greater than residential soil RSL 

Residential 
Method Analyte 

Soil RSL 
SW8081A Dieldrin 0.03 
SW8081A Endrin 1.8 
SW8081A p,p'-DDT 1.7 
SW8270C Acenaphthene 340 
SW8270C Acenaphthylene1 340 
SW8270C Anthracene 1,700 
SW8270C Benzo(a)anthracene 0.15 
SW8270C Benzo(a)pyrene 0.015 
SW8270C Benzo(b)fluoranthene 0.15 
SW8270C Benzo(g,h,i)perylene2 170 
SW8270C Benzo(k)fluoranthene 1.5 
SW8270C Chrysene 15 
SW8270C Dibenz(a,h)anthracene 0.015 
SW8270C Fluoranthene 230 
SW8270C Fluorene 230 
SW8270C Indeno(1,2,3-c,d)pyrene 0.15 
SW8270C Naphthalene 3.6 
SW8270C Pentachlorophenol 0.89 
SW8270C Phenanthrene2 170 
SW8270C Pyrene 170 
RSL - Regional Screening Level (US EPA May 2012) 

1 - Used RSL for acenaphthene as proxy value 

2 - Used RSL for pyrene as proxy value 

* 

SB01 

SW8270C Naphthalene 1 J 
SW8270C Phenanthrene 16 

Surface 
Method Analyte Surface 

Duplicate 
SW8081A Dieldrin 0.61 0.50 

SB01-S20 
Method Analyte Surface 

SW8081A Dieldrin 0.0062 

!. 

SW8270C Pyrene 29 

SB29-S15 
Surface 

Method Analyte Surface 
Duplicate 

SW8081A Dieldrin 0.4 J 0.042 J 
SW8270C Acenaphthene 11 ND 
SW8270C Anthracene 31 J 3.9 J 
SW8270C Benzo(a)anthracene 85 J 12 J 
SW8270C Benzo(a)pyrene 69 J 9.9 J 

!. 

!. 

!A 

!.

!.

!. 

!.

!. 
!. 

!. 

!.

!. 
!. 

!. 

!. 

!. 

!. 

!. 

!. 

!.

!. 
!. 

!. 

!.
!.!.

!. 

!. 

!.

!. 
!. 

!. 

!.

!. 

!. 
!. 
!. 

!. 

!. 

!. 

!.!. 

!.

!A 

!. 
#* Inset 

SB01-S50 SW8270C Benzo(b)fluoranthene 79 J 13 J !. 
Method Analyte Surface 

SW8081A Dieldrin 0.0038 

SB01-W50 
Method Analyte Surface 

SW8270C Benzo(g,h,i)perylene 45 J 7.7 J 
SW8270C Benzo(k)fluoranthene 19 J 5.3 J 
SW8270C Chrysene 87 J 11 J 
SW8270C Dibenz(a,h)anthracene 15 ND 
SW8270C Fluoranthene 200 J 23 J 

!. 

!. 

!. 

!. 

!.

!.

!. 
!. 
!. 

!. 

!.

!. 
!. 

!. 

!. 

!. 

!. 

!. 

!. 

!.

!. 

!. 
!. 
!. 

!.!. 

SW8081A Dieldrin 0.035 SW8270C Fluorene 8.3 ND 
SW8270C Indeno(1,2,3-c,d)pyrene 47 J 6.2 J 

!A!.!. 

SW8270C Phenanthrene 160 J 19 J 
SW8270C Pyrene 150 J 19 J 
SW8270C Naphthalene 3.4 J ND !.!.!. 

!. 

!.

!. 
!. 

!.!. 

!. 

!. 
!.

!. 

!.

!. 
!. 

!. 

!.!.

!. !A 
!. 

!.!.!.

!. 

!.

!. 
!. 

!.!. 
!A

!. 
!. !.!.

!.

!.
!. 

!. 

!.!. 

!. 

!.
!. 

!. 
!. 

!. 
!.!.

!.

!.!.!. 
!. 

!. 
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Source: HGL, USACE - Norfolk, 2003 
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MW05 
2/1/2006 2/1/2006 

Method Analyte 
Unfiltered Filtered SB24 SW6010B Aluminum 1,110 K 18.2 J 

SW6010B Barium 26.2 J 20.3 J 
SW6010B Chromium, total 4  J  2.4  J  
SW6010B Iron 874 22.3 J 
SW6010B Manganese 9.9 J 7.6 J SB16 
SW7470A Mercury 0.065 B --

SB28 
SB23 

SB25 

JRB6 

Method Analyte 

SW6010B Aluminum 
SW6010B Antimony 
SW6010B Arsenic 
SW6010B Barium 
SW6010B Chromium, total 
SW6010B Cobalt 
SW6010B Copper 
SW6010B Iron 
SW6010B Lead 
SW6010B Manganese 
SW7470A Mercury 
SW6010B Nickel 
SW6010B Selenium 
SW6010B Vanadium 
SW6010B Zinc 

SB26 
*#

1/31/2006 
Unfiltered 
24,100 

--
19.2 K 
89.6 J 
56.4 
4.2 J 
11.1 J 

30,100 
11.3 
48.1 
0.064 J 
9.9 J 
5.5 
70.2 
39.6 K 

1/31/2006 
Filtered 
48.7 B 
3.4 J 
--

20.6 J 
--

0.99 J 
--

26.2 B 
--

15.3 
--
--
--
--

7.7 B 

USACE—Remedial Investigation Report, 
Track H and I Magazine Line AOC 11—FNOD, Suffolk, VA 

Figure 5.7 
Inorganic Groundwater Detections 

Track H and I Magazine Line 
AOC 11 

U.S. Army Corps of Engineers 

Legend 
SW6010B Vanadium 2.7 J --
SW6010B Zinc 9.4 B 8.7 B 

MW04 SB27 
Method Analyte 

2/1/2006 
Unfiltered 

2/1/2006 
Filtered 

Track H and I Boundary 
Ground Scar (1948) 

MW06 

SW6010B 
SW6010B 

Aluminum 
Arsenic 

2,770 K 
3.3 J 

183 J 
-- Ground Scar (1958) 

2/1/2006 
Method Analyte 

Unfiltered 
!.

!.
!. 

SW6010B 
SW6010B 

Barium 
Chromium, total 

48 J 
5.9 

39.7 J 
-- Vertical Tank (1954) 

SW6010B Aluminum 354 
SW6010B Barium 55.2 J 
SW6010B Cobalt 7.6 J SB21 
SW6010B Iron 4,100 
SW6010B Manganese 89.8 
SW6010B Nickel 5.1 J * 
SW6010B Selenium 3.6 J 
SW6010B Zinc 15.5 B 

#

SB18 

!. 

!A 

!. 

!. 

!. 

SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 

SB22 SW6010B 

MW03 

SB20 Method 

!A 

!. 

!. 

!. Cobalt 
Iron 
Lead 
Manganese 
Nickel 
Vanadium 
Zinc 

Analyte 

2.7 J 
1,630 
1.9 J 
44.8 
4.5 J 
6.8 J 
23.8 K 

2/1/2006 
Unfiltered 

2.3 J 
58.7 J 

--
41.7 
3.4 J 
--

16.9 B 

2/1/2006 
Filtered 

!. 

!A 
#

Soil Boring 
Temporary Well 

* Permanent Monitoring Well 
All concentrations are given in micrograms per liter 
J = The associated numerical value is an estimated quantity 
B = The reported concentration is not substantially greater than

 the concentrations found in associated blanks. 

MW01 

Method 

SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 

2/3/2006 2/3/2006 SB06 
Analyte 

Unfiltered Duplicate 
Aluminum 1,990 1,930 
Barium 93.3 J 99.3 J 
Cadmium 0.93 J 1 J 
Chromium, total 2.2 J 2 J 
Cobalt 30.3 J 30.9 J 
Iron 762 589 
Lead 3.5 L 3.6 L 
Manganese 315 316 

!A

SB15 

SB17 

!. 

!A!.!. 

SB12 

!. 

!. 

!. 

!. 

!. 

SW6010B 
SB19 SW6010B 

SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 

!A 

!. 

!.!. 

Aluminum 
Barium 
Chromium, total 
Cobalt 
Iron 
Lead 
Manganese 
Nickel 
Vanadium 
Zinc 

4,270 K 
50.4 J 
8.1 
0.68 J 
2,980 
3.2 L 
52.7 

2 J 
10.4 J 
9.2 B 

--
31.9 J 

--
--

44.5 J 
--

29.4 
--
--

6.5 B 

NA = Not available 
L = Analyte is present; reported value may be biased low 
K = Analyte present; reported value may be biased high 
--=  Analyte not detected 
Value = Indvidual results greater than the background 95% upper

 tolerance limits determined in backgound study 

95% Upper Tolerance 
Analyte 

Limits 
Aluminum 1,184 
Arsenic NA 

SW6010B 
SW6010B 

Nickel 28.2 J 29 J 
Zinc 44.3 43.9 !. 

!. 
!.!.

!. !. 

SB14 SB29 
Antimony NA 
Barium 106 
Cadmium* 0.48 
Chromium, total 1.84 

SB03 SB13 Cobalt 14.3 
!. Copper 1.9 

SB02 
!. SB011 Iron 5,291 

Lead* 0.78 

SB01 
SB10 

Manganese 231 
Mercury NA N 
Nickel 15.8 
Selenium* 1.72 
Vanadium* 0.58 

SB04 SB05 SB09 
SB07 

SB08 

MW02 

Method 

SW6010B 

2/3/2006 
Analyte 

Unfiltered 
Aluminum 67.7 J 

Zinc 115 
* only detected in one of the background wells 

0 100 200  400  

SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 

Barium 88.5 J 
Chromium, total 1.2 J 
Cobalt 0.69 J 
Iron 451 
Manganese 1,010 
Zinc 7.5 B 

SCALE IN FEET 

\\Gst-srv-01\hglgis\FNOD\AOC11\RI\ 
(5-07)InOrganic_GW_Results.mxd 
6/25/2013 CNL 
Source: HGL, USACE 2003 
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Figure 5.8 
Organic Groundwater Detections 

Track H and I Magazine Line 
AOC 11 

N 

Legend 

U.S. Army Corps of Engineers 

!A !A 

!A 

!A 
!A

#* 

#* 

!. 

!. 
!. 

!. 

!. !. 

!. 
!. !. 

!. 

!. 

!. 
!. 

!. 

!. 

!. 

!. 

!. 
!. 

!. 

!. 
!. 

!. 

!. !. !. 

!. 

!. 

!. 

SB01 

SB21 

SB08 

SB10 

SB011 

SB12 

SB14 

SB19 

SB20 

SB22 

SB26 

SB15 

SB24 

SB02 

SB03 

SB04 
SB07 SB05 

SB06 

SB09 

SB29 

SB23 

SB25 

SB16 

SB17 

SB18 

SB27 

SB13 

SB28 

Track H and I Boundary 

Ground Scar (1948) 

Vertical Tank (1954) 

Ground Scar (1958) 

Soil Boring !. 

Temporary Well !A 

Permanent Monitoring Well #* 

0  200  400  100 

SCALE IN FEET 

All concentrations are given in micrograms per liter 
J = Estimated value 
--=  Analyte not detected 
NS = Analyte not sampled 
Note: RSL values from May 2012 

EPA RSL Table 

MW06 
Method Analyte 

SW8260B VOCs
 --

SW8270C SVOCs
 --

SW8081A Pesticides
 --

SW8082 PCBs
 --

SW8330 Explosives    --

2/1/2006 

MW05 
Method Analyte 

SW8260B VOCs
 --

SW8270C SVOCs
 --

SW8081A Pesticides
 --

SW8082 PCBs
 --

SW8330 Explosives    --

2/1/2006 

MW03 
Method Analyte 

SW8260B VOCs  --
SW8270C SVOCs

 --
SW8081A Pesticides  --
SW8082 PCBs  --
SW8330 Explosives  --

2/1/2006 

MW02 
Method Analyte 

SW8260B VOCs --
SW8270C SVOCs --
SW8081A Pesticides --
SW8082 PCBs --
SW8330 Explosives --

2/3/2006 

JRB6 
Method Analyte 

SW8081A Pesticides  --
SW8270C SVOCs  --
SW8082 PCBs  --
SW8260B VOCs  --
SW8330 Explosives  --

1/31/2006 

\\gst-srv-01\hglgis\FNOD\AOC11\RI\ 
(5-08)Organic_GW_Results.mxd 
7/3/2013  CNL 
Source: HGL, USACE - Norfolk, 2003 

Method Analyte 
Tap Water 

RSL 
SW8330 2-Nitrotoluene 0.27 
SW8330 2,4,6-Trinitrotoluene 2.2 
SW8330 4-Nitrotoluene 3.7 
SW8330 2,4-Dinitrotoluene 0.2 
SW8330 2,6-Dinitrotoluene 1.5 
SW8330 Nitrobenzene 0.12 
SW8270C 2,3,4,6-Tetrachlorophenol 17 

MW01 

Method Analyte 

SW8260B VOCs  --  -- NS 
SW8270C SVOCs  --  -- NS 
SW8081A Pesticides  --  -- NS 
SW8082 PCBs  --  -- NS 
SW8330 2-Nitrotoluene  --  -- 0.23 
SW8330 2,4,6-Trinitrotoluene 0.48 J  -- 4.0 
SW8330 4-Nitrotoluene  --  -- 0.24 
SW8330 2,4-Dinitrotoluene  --  -- 0.42 
SW8330 2,6-Dinitrotoluene  --  -- 0.09 J 

2/3/2006 
Duplicate 

2/3/2006 12/14/2007 

MW04 

Method Analyte 

SW8260B VOCs    -- NS NS 
SW8270C 2,3,4,6-Tetrachlorophenol 3.8 J NS NS 
SW8081A Pesticides    -- NS NS 
SW8082 PCBs    -- NS NS 
SW8330 2,4,6-Trinitrotoluene 0.27 J    --  --
SW8330 Nitrobenzene    --    -- 0.13 J 

12/14/2007 
12/14/2007 
Duplicate 

2/1/2006 



   

 

 
     

   

 
   

   
 

   

  
  

  
     

 
  

 

  

  
  

 
 

   
  

  

   
   

 
    

 
   

  
 

  
 

  
   

   
 

 
    

 

USACE—Final Remedial Investigation Report for AOC 11—FNOD—Suffolk, VA 

6.0 CONTAMINANT FATE AND TRANSPORT 

This section evaluates the fate and transport of the various chemicals detected in the soil 
samples collected at AOC 11.  The fate and transport analysis supports the identification of 
potential routes by which contamination at AOC 11 could affect human and ecological 
receptors. 

6.1 POTENTIAL ROUTES OF MIGRATION 

AOC 11 is located in a wooded area and consists of relatively flat terrain.  There is no surface 
water or sediment at AOC 11, but TCC Lake is located along the western boundary of 
AOC 11.  The TCC Lake is being investigated as a separate site by the USACE.  Depth to 
groundwater at AOC 11 ranges from 4 to 12 feet bgs. Potential transport pathways for 
chemicals in the surface soil and subsurface soil are leaching to groundwater, volatilization to 
air, entrainment in fugitive dust emissions, migration to surface water and sediment via 
overland flow, and contaminant migration with groundwater.  Factors affecting the migration 
of contaminants by these processes are discussed in the subsections below. 

6.1.1 Soil-to-Groundwater 

The migration of a contaminant from the soil to the underlying groundwater is affected by the 
physical and chemical properties of the contaminant and the soil system.  The mobility of 
contaminants through infiltrating precipitation will be retarded by the sorption properties of 
each contaminant and will be increased by the solubility of each contaminant.  Once soil 
contamination has been transported to groundwater, each contaminant’s mobility is affected by 
how that contaminant behaves within the groundwater system. 

6.1.1.1 Sorption 

Sorption describes the association, or adsorption, of a chemical to and the dissociation, or 
desorption, of a chemical from the medium through which the chemical is being transported. 
Chemicals typically adsorb to clays and organic material, both of which are present in the 
surface and subsurface soils.  Inorganic chemicals may also adsorb to iron, manganese, and 
aluminum oxyhydroxide or oxide coatings on soil. Adsorption of metals can be irreversible 
because of the process of fixation. A chemical that is adsorbed to the soil matrix tends to 
remain in place.  For example, a chemical sorbed to the soil will not be readily transported 
vertically with infiltrating precipitation.  For the chemical to move with the infiltrating 
precipitation, the chemical must first desorb from the solid matrix into the soil water. 

The conventional measure of sorption is the distribution coefficient (Kd) of soil and geologic 
material for the chemical.  The Kd for organic chemicals is calculated as the product of the 
organic carbon partition coefficient (Koc) and the fraction of organic carbon (foc) present.  In 
general, chemicals with a Koc greater than 10,000 milliliters per gram (mL/g) (e.g., many 
SVOCs) have high degrees of adsorption and consequently low mobility, whereas chemicals 
with a Koc lower than 1,000 mL/g (e.g., many VOCs) have lower degrees of adsorption and 
consequently higher mobility. 

U.S. Army Corps of Engineers 
Final_AOC11_RI.docx 6-1 7/3/13 
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The Kd for inorganic chemicals is a complex function of pH, organic content, oxide coatings, 
and other factors; for these reasons, Kd is not easily estimated for metals by methods other 
than site-specific testing. 

6.1.1.2 Dissolution 

Dissolution is the process by which a chemical moves into an aqueous solution.  The solubility 
of organic chemicals is inversely related to the Koc.  Solubility is a measure of a chemical’s 
ability to associate with water, which is polar, while Koc is a measure of a chemical’s ability to 
associate with organic matter, which tends to be non-polar. 

The solubility of metals is governed by precipitation.  The solubility product constant (Ksp) for 
metals depends on a number of factors including pH, oxidation-reduction potential, the 
presence of co-precipitates, and the presence of common ions. 

6.1.1.3 Comparison to SSLS 

To evaluate the potential for chemicals in the soil to affect the quality of the underlying 
shallow groundwater, the maximum concentration of each chemical detected in the surface and 
subsurface soil samples was compared to the U.S. EPA Soil Screening Levels (SSLs) with a 
dilution and attenuation factor (DAF) of 20. This DAF is a standard default value for 0.5 acre 
sites.  Although the investigation boundary of AOC 11 is larger than 0.5 acres, the 
contamination is not distributed throughout the site, but tends to be clustered in hot spots. The 
results of this comparison are presented in Table 6.1.  

Metals that exceeded the SSLs in surface soil were arsenic, chromium, cobalt, copper, iron, 
and thallium.  Only arsenic, chromium, and iron exceeded the SSLs in the subsurface soil.  As 
discussed in Section 5.2.1.2, the concentrations for the metals suggested that they are not 
believed to be caused by contamination from AOC 11.  

Pesticides that exceeded the SSLs in surface soil were aldrin, chlordane, dieldrin, and 
heptachlor epoxide. Aldrin, dieldrin, and heptachlor epoxide were the only pesticides in 
subsurface soil to exceed the SSLs. Heptachlor epoxide was not detected in any subsurface 
soil sample collected at AOC 11, therefore the highest reporting limit was used to screen 
against the SSLs. Aldrin was only detected in the subsurface sample collected at SB22 at a 
concentration of 0.0033 J mg/kg. The highest dieldrin concentration of 0.04 mg/kg in 
subsurface soil was at SB25. The SSLs used for this screening do not take into account the 
retardation of organic chemicals by the subsurface matrix.  For a hydrophobic chemical such 
as dieldrin, this retardation can substantially reduce the potential for migration from the soil to 
the groundwater.  For example, the surface soil samples and subsurface soil samples were 
collected from the same location.  Of the 22 surface soil detections, only three co-located 
subsurface soil samples had detectable levels of dieldrin.  At the other 19 locations, the 
subsurface soil samples were non-detect for dieldrin.  Based on the data, it is unlikely that the 
pesticides detected in AOC 11 soil have adversely affected the quality of the underlying 
groundwater. In addition, no pesticides were detected in groundwater samples collected as part 
of the RI at AOC 11. 

U.S. Army Corps of Engineers 
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USACE—Final Remedial Investigation Report for AOC 11—FNOD—Suffolk, VA 

SVOCs that exceeded the SSLs in surface soil were: 

• Benzo(a)anthracene, 
• Benzo(a)pyrene, 
• Benzo(b)fluoranthene, 
• Benzo(k)fluoranthene, 
• Bis(2-ethylhexyl)phthalate, 
• Chrysene, 
• Dibenzo(a,h)anthracene, 
• Ideno(1,2,3-cd)pyrene, 
• Naphthalene, and 
• Pentachlorophenol.  

Only naphthalene and pentachlorophenol exceeded the SSLs in subsurface soil.  Naphthalene 
was only detected in two subsurface samples.  The maximum detection of naphthalene was 
1.9 mg/kg at SB22.  The only subsurface soil detection of pentachlorophenol was in SB22 at a 
concentration of 5.7 mg/kg. SB22 also had an elevated surface detection of 5.3 mg/kg. 
Pentachlorophenol contamination at AOC 11 is localized around SB22. Pentachlorophenol and 
naphthalene were not detected in the groundwater samples collected from well MW04, which 
is located approximately 70 feet downgradient of SB22, which indicates the SVOCs in the soil 
around SB22 have not adversely affected the quality of the underlying groundwater. In 
addition, no SVOCs were detected in groundwater samples collected as part of the RI at 
AOC 11. 

Total xylene was the only VOC to exceed its SSL.  The maximum concentration, 5.5 mg/kg in 
the subsurface soil at SB22, was less than twice the SSL of 3.8 mg/kg. Xylene was detected 
in two samples, and only the maximum detection was greater than the SSL.  Xylene was not 
detected in the groundwater samples. Based on its limited presence in the soil and lack of 
detections in the groundwater, xylene is unlikely to leach to the groundwater at levels that 
could pose a threat to human health. 

2-Nitrotoluene and 4-nitrotoluene were detected in the surface sample collected at SB29 at 
concentrations greater than the SSLs.  Neither explosive was detected in the subsurface soil 
samples.  Both explosives were detected in one groundwater sample at concentrations less than 
the tap water RSLs (Table 5.8).  Their limited presence in soil combined with their 
groundwater data indicate that both explosives are unlikely to leach to the groundwater at 
levels that could pose a threat to human health. 

In summary, comparison of the soil data to the SSLs and the groundwater data demonstrate 
limited potential for soil constituents to leach to the groundwater at levels that could pose a 
threat to human health. 

U.S. Army Corps of Engineers 
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6.1.1.4 Migration within Groundwater 

Advection and dispersion are the primary processes affecting the movement of a chemical 
within the groundwater system.  Advection is the movement of a chemical with the bulk fluid 
flow.  Dispersion is the spreading of the leading edge of the plume due to spatial variation in 
the aquifer characteristics, fluid mixing, and diffusion.  Within groundwater, the migration 
rates of dissolved chemicals range widely because different chemicals experience different 
degrees of adsorption.  Chemicals will not move as rapidly as the groundwater because of 
adsorption of the chemical on the subsurface media.  This process is known as retardation. 
For organic compounds, a retardation factor may be estimated using a chemical’s Koc, organic 
carbon content, and the bulk density and void fraction of the subsurface matrix.  Chemicals 
with high Koc values, such as SVOCs, will have higher retardation factors than organics 
characterized by low Koc values, such as VOCs.  Thus, depending on the nature of the 
subsurface matrix, it should take longer for SVOCs to travel a given distance than for VOCs. 
Because of the complexities of the physico-chemical interactions between inorganic compounds 
and the subsurface material, it is difficult to estimate the extent of retardation for an inorganic 
compound. 

Explosives were the only contaminants detected in groundwater at AOC 11.  The explosives 
were only detected in MW01 and MW04, indicating that there is not a continuous plume. 

6.1.1.5 Migration to Surface Water and Sediment 

The transport of contaminants in soil to surface water and sediment can occur via overland 
flow. In overland flow, contaminants sorbed to eroded soil or dissolved in the snowmelt and 
stormwater are transported to the adjacent surface water body. Once within the surface water, 
eroded soil can remain suspended in solution and be transported downstream until the flow has 
slowed enough to allow the particle to settle. Surface topography dictates the magnitude and 
direction of surface runoff and overland flow relative to receiving surface water bodies. 

TCC Lake is located to the west of AOC 11 and could be impacted by soils from AOC 11 
migrating via overland flow.  AOC 11 is relatively flat and heavily vegetated; erosion via 
surface water runoff is expected to contribute minimally to chemical migration.  In addition, 
TCC Lake is being investigated as a separate site by the USACE. Future use of the site may 
expose surface soils to erosion that could migrate via surface water runoff to the TCC Lake if 
the vegetation is removed. 

6.1.2 Soil-to-Air Migration 

Soil-to-air migration can occur through volatilization of contaminants into soil gas and through 
fugitive dust emissions caused by wind.  Because of the heavily vegetated nature of AOC 11, 
the latter transport pathway is expected to contribute minimally to chemical migration.  Within 
the soil gas, the primary mechanism of transport is diffusion.  Chemicals present in the soil 
gas will diffuse from areas of high concentrations to areas of low concentrations.  The rate of 
diffusion is calculated using the chemical’s diffusivity, which is inversely related to the 
chemical’s molecular weight.  In an environmental setting, the chemical must be volatile in 
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order for it to be present in the soil gas at appreciable concentrations.  The process of 
diffusion of a chemical through the soil gas and into a building or excavation trench is 
typically referred to as the vapor intrusion pathway.  Based on the limited number of VOCs 
detected at AOC 11, it is unlikely that volatilization is a major migration process. 

6.2 CONTAMINANT PERSISTENCE 

The tendency for a contaminant to persist at AOC 11 is affected by its ability to undergo or 
withstand chemical change by a variety of processes.  Uptake by animal and plant life at 
AOC 11 will also affect the persistence of a contaminant. 

6.2.1 Organic Compounds 

The persistence of an organic chemical is affected by the propensity of that chemical to 
undergo degradation or bioaccumulation.  These factors are described below and the effect of 
these factors on the persistence of organic contaminants is incorporated in the SLERA 
presented in Section 7. 

Degradation is the transformation of one chemical to another by such processes as hydrolysis, 
photolysis, and biodegradation.  Hydrolysis is the reaction of a chemical with water and 
photolysis is the result of exposing the chemical to light.  Biodegradation occurs when 
microorganisms convert one chemical to another as part of their respiration process. 
Degradation is commonly expressed as a half-life that takes into account the various 
mechanisms or pathways by which the compound may be degraded.  The organochlorine 
pesticide dieldrin was detected at AOC 11 at several locations; some of these detections were 
elevated relative to the screening criteria. Based on available literature on the TOXNET 
internet site, the half-life of dieldrin in soil is approximately 7 years (National Institutes of 
Health, 2004), and it is possible that the concentrations of dieldrin presently at AOC 11 could 
decrease appreciably over time. Degradation of SVOCs detected within AOC 11 soils depends 
on the property of the specific SVOC (solubility in water, Koc) and the properties of the soil 
(content of organic matter and clay fractions). Soils that contain certain microorganisms are 
capable of degrading SVOCs at a faster rate.  The availability of these microorganisms is 
based on favorable soil conditions, which include neutral soil pH and high content of nutrients. 
The soils at AOC 11 are acidic and may not be suitable for microorganisms to thrive. 

Bioaccumulation is the process of chemicals associating with or accumulating in plants and the 
organ tissue of animals.  Those chemicals with a high Koc tend to associate with plant or 
animal tissue.  On the other hand, if a chemical is not dissolved in water, then it is not readily 
bioavailable (in a form that may be taken up by plants or in a form that may be absorbed by an 
animal during the digestion process).  The tendency of organic compounds with high Koc 

values to associate with soil organic matter and clay, combined with the generally low aqueous 
solubility of these compounds, reduces their bioavailability.  Thus, even though a SVOC might 
have a tendency to associate with plant tissue, the inability of this chemical to remain dissolved 
in the soil water (through adsorption to the soil) limits its potential impact on or uptake by the 
plant. In addition, the sorption of an SVOC to soil organic matter and clay might reduce the 
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transfer of this chemical from the soil to the tissue of an animal during the digestion process. 
Organic chemicals that tend to remain dissolved in water tend to be more bioavailable. 

EPA has identified several organic compounds that are considered to be important in terms of 
their bioaccumulation potential.  These compounds include the PAHs and pesticides detected 
in the AOC 11 soil samples (EPA, 2000).  Because of their potential to accumulate in plants, 
invertebrates, and small mammals, the effects associated with their potential bioaccumulation 
at AOC 11 were evaluated as part of the food web analysis included in the SLERA (see 
Section 7.2.2.5). 

6.2.2 Metals 

Unlike organic compounds, metals do not degrade.  The main process affecting the persistence 
of a metal is the process of transformation and the effect on that metal’s mobility and 
bioavailability.  Transformation occurs when metals are increased or reduced in valence state 
by oxidation or reduction, respectively.  Transformation may have a significant effect on the 
mobility of a metal, either increasing or decreasing it.  Transformation can be caused by 
oxidation-reduction potential and pH changes and by microbial or abiotic processes. 

Arsenic, chromium, copper, lead, and zinc were identified as contaminants in the AOC 11 
soil.  The behavior of each of these metals in soil is described below. 

Arsenic has four valence states ranging from -3 to +5.  In soil, arsenic typically is in either 
the +5 or +3 valence state (EPA, 2005a).  Soil microorganisms also can transform inorganic 
arsenic to organic forms (EPA, 2005a). Arsenic tends to associate with iron oxides, but the 
degree of sorption and effect of pH depends on whether arsenic is in the 3+ (arsenate) or 5+ 
(arsenite) form (ATSDR, 2007).  In addition to iron oxides, arsenic will adsorb to clays, 
aluminum hydroxides, manganese minerals, and organic matter (ATSDR, 2007).  Arsenic is 
an important bioaccumulative metal (EPA, 2000).  Accordingly, the potential effects of arsenic 
on upper trophic level receptors were evaluated in the SLERA. 

In soil, chromium can occur in the trivalent (3+) or hexavalent (6+) form (EPA, 2005b). 
Typically, chromium in soil is in the trivalent form (ATSDR, 2008). The hexavalent form is 
more soluble than the trivalent form, and thus more mobile (EPA, 2005b).  In soil, manganese 
dioxide can support oxidation of chromium to the hexavalent form (ATSDR, 2008).  Also, this 
oxidation can occur when there are forest fires or brush fires (ATSDR, 2008).  Under 
anaerobic conditions, hexavalent chromium can be reduced to the trivalent form through 
interactions with sulfur and ferrous iron (ATSDR, 2008). Similar to arsenic, chromium also is 
an important bioaccumulative metal (EPA, 2000).  The SLERA evaluated potential effects of 
chromium on upper trophic level receptors. 

In soil, copper can occur in a variety of forms ranging from soluble (e.g., nitrates and 
sulfates) to insoluble (for example, oxides, hydroxides, and sulfides) (EPA, 2007a).  Copper 
can also complex with organic matter (EPA, 2007a).  The primary variables affecting copper 
mobility in soil are pH, organic matter content, presence of metal hydroxides, and ionic 
strength of the soil water (ATSDR, 2004).  The presence of clay, organic matter, carbonate 
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minerals, or hydrous iron or manganese oxides will decrease copper’s mobility through 
sorption (ATSDR, 2004).  Copper is an important bioaccumulative metal (EPA, 2000), and 
thus was included in the SLERA’s food web analysis. 

Typically, lead in soil is not mobile because of the formation of sulfate or phosphate minerals 
or complexation with organic matter and clay minerals (EPA, 2005c).  Lead mobility 
decreases with increasing pH (EPA, 2005c). Lead can occur in soil as an organic form, an 
inorganic form, or metallic form (if the source is lead shot, for example) (EPA, 2005c).  
Similar to the metals discussed above, lead is an important bioaccumulative metal (EPA, 
2005c).  The potential effects of lead bioaccumulation on upper trophic level receptors were 
evaluated in the SLERA. 

In soil, zinc can occur in the soil water as a free ion or complexed with organic matter, as 
adsorbed or exchangeable zinc on soil colloids, or as a mineral or insoluble complex in the 
solid soil (EPA, 2007b). The distribution of zinc among these forms depends on the soil water 
characteristics, the sorption sites available on the soil surfaces, the quantity and composition of 
soil organic matter, soil pH, and redox potential (EPA, 2007b).  At a pH equal to or greater 
than 5, zinc strongly adsorbs to soil, and zinc’s solubility decreases with increasing pH (EPA, 
2007b). Zinc is identified by EPA as an important bioaccumulative metal (EPA, 2000).  For 
this reason, the SLERA evaluated the potential effects of zinc on upper trophic level receptors. 
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Table 6.1 
Comparison of Maximum Detected Concentration to SSLs 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 

Maximum 
Concentration 
Surface Soil 

(mg/kg) 

Maximum 
Concentration 
Subsurface Soil 

(mg/kg) 

SSL with 
DAF = 20 
(mg/kg) 

Surface 
Soil 

Exceeds 
SSL? 

Subsurface 
Soil 

Exceeds 
SSL? 

Inorganics 
Aluminum 1.6E+04 1.7E+04 4.6E+05 no no 
Antimony 1.7E+00 3.7E-01 5.4E+00 no no 
Arsenic 8.8E+01 1.1E+01 2.6E-02 yes yes 
Barium 1.7E+02 3.5E+01 2.4E+03 no no 
Beryllium 6.9E-01 5.6E-01 2.6E+02 no no 
Cadmium 2.2E+00 1.2E-01 1.0E+01 no no 
Calcium 1.9E+03 1.1E+03 NA no no 
Chromium 3.9E+02 1.8E+01 1.2E-02 yes yes 
Cobalt 9.3E+00 2.1E+00 4.2E+00 yes no 
Copper 9.6E+02 1.1E+01 4.4E+02 yes no 
Iron 2.0E+04 1.1E+04 5.4E+03 yes yes 
Lead 7.7E+02 1.5E+01 NA no no 
Magnesium 2.0E+03 8.7E+02 NA no no 
Manganese 1.9E+02 7.1E+01 4.2E+02 no no 
Mercury 2.7E-01 1.1E-01 6.6E-01 no no 
Nickel 6.6E+00 5.2E+00 4.0E+02 no no 
Potassium 2.0E+03 7.3E+02 NA no no 
Selenium 2.0E+00 7.2E-01 8.0E+00 no no 
Silver 2.6E+00 6.8E-02 1.2E+01 no no 
Sodium 9.6E+01 8.0E+01 NA no no 
Thallium 7.9E-01 5.4E-04* 2.2E-01 yes no 
Vanadium 2.8E+01 2.8E+01 1.6E+03 no no 
Zinc 3.7E+03 2.0E+01 NA no no 
Pesticides 
4,4'-DDD 1.6E-03 7.7E-03 1.3E+00 no no 
4,4'-DDE 2.3E-02 4.1E-04 9.2E-01 no no 
4,4'-DDT 2.8E-01 2.2E-04 1.3E+00 no no 
Aldrin 1.4E-02 3.3E-03 6.8E-04 yes yes 
alpha-Chlordane 3.8E-02 5.4E-03 NA no no 
gamma-Chlordane 2.4E-02 7.3E-03 NA no no 
Chlordane1 6.2E-02 1.3E-02 3.6E-02 yes no 
alpha-Endosulfan 4.5E-04 3.5E-04 NA no no 
beta-Endosulfan 3.6E-02 4.3E-03 NA no no 
Endosulfan2 3.6E-02 4.7E-03 2.2E+01 no no 
Dieldrin 1.7E+00 4.0E-03 1.2E-03 yes yes 
Endosulfan sulfate3 3.0E-02 2.7E-03* 2.2E+01 no no 
Endrin 8.3E-02 2.0E-03* 1.4E+00 no no 
Endrin aldehyde4 9.6E-04 6.7E-03 1.4E+00 no no 
Endrin Ketone 5.1E-03 1.4E-03 1.4E+00 no no 
Heptachlor 3.9E-04 1.9E-03* 2.8E-03 no no 
Heptachlor epoxide 7.6E-03 2.4E-03* 1.4E-03 yes yes 
Methoxychlor 5.6E-04 4.4E-03* 3.0E+01 no no 
SVOCs 
2,4-Dimethylphenol 6.6E-02* 7.7E-03 6.4E+00 no no 
2-Chloronaphthalene 8.7E-02* 5.4E-02 5.8E+01 no no 
2-Methylnaphthalene 3.5E-01 1.0E+00 2.8E+00 no no 
4-Methylphenol 2.8E-02 2.6E-01 1.1E+00 no no 
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Table 6.1 
Comparison of Maximum Detected Concentration to SSLs 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 

Maximum 
Concentration 
Surface Soil 

(mg/kg) 

Maximum 
Concentration 
Subsurface Soil 

(mg/kg) 

SSL with 
DAF = 20 
(mg/kg) 

Surface 
Soil 

Exceeds 
SSL? 

Subsurface 
Soil 

Exceeds 
SSL? 

SVOCs (cont) 
Acenaphthene 1.1E+01 1.7E-02* 8.2E+01 no no 
Acenaphthylene5 8.2E+00 1.6E-02* 8.2E+01 no no 
Anthracene 3.1E+01 1.3E-02 8.4E+02 no no 
Benzaldehyde 1.2E+00 1.7E-01* 6.6E+00 no no 
Benzo(a)anthracene 8.5E+01 4.9E-02 2.0E-01 yes no 
Benzo(a)pyrene 6.9E+01 4.7E-02 7.0E-02 yes no 
Benzo(b)fluoranthene 7.9E+01 5.1E-02 7.0E-01 yes no 
Benzo(g,h,i)perylene6 4.5E+01 5.0E-02 1.9E+02 no no 
Benzo(k)fluoranthene 3.3E+01 2.4E-02 7.0E+00 yes no 
Benzyl butyl phthalate 6.8E-02 6.4E-02 4.0E+00 no no 
bis(2-ethylhexyl)phthalate 5.1E-01 6.6E-02 3.4E-01 yes no 
Carbazole 2.3E+00 1.2E-02 NA no no 
Chrysene 8.7E+01 5.9E-02 2.2E+01 yes no 
Dibenzo(a,h)anthracene 1.5E+01 1.3E-02* 2.2E-01 yes no 
Dibenzofuran 1.2E+00 2.0E-02 2.2E+00 no no 
Fluoranthene 2.0E+02 8.3E-02 1.4E+03 no no 
Fluorene 8.3E+00 1.4E-02 8.0E+01 no no 
Indeno(1,2,3-cd)pyrene 4.7E+01 3.5E-02 2.4E+00 yes no 
Naphthalene 3.4E+00 1.9E+00 9.4E-03 yes yes 
Pentachlorophenol 8.1E+00 5.7E+00 3.4E-02 yes yes 
Phenanthrene6 1.6E+02 5.7E-02 1.9E+02 no no 
Pyrene 1.5E+02 8.8E-02 1.9E+02 no no 
PCBs 
PCB-1260 2.0E-02 4.3E-03* 4.8E-01 no no 
VOCs 
Acetone 6.0E-03* 8.1E-02 4.8E+01 no no 
Benzene 6.5E-04* 1.4E-03 4.0E-03 no no 
Isopropylbenzene 1.3E-03* 1.7E-01 1.3E+01 no no 
Methylene chloride 1.6E-03* 3.9E-03 5.0E-02 no no 
Styrene 9.6E-04* 1.8E-03 2.4E+01 no no 
Toluene 1.1E-03 7.0E-03 1.2E+01 no no 
Xylenes 3.3E-03* 5.5E+00 3.8E+00 no yes 
Explosives 
4-Nitrotoluene 1.7E-01 1.2E-04* 6.8E-02 yes no 
2-Nitrotoluene 1.4E-01 1.2E-04* 5.0E-03 yes no 
Notes: 

mg/kg = milligram per kilogram 

SSL = soil screening level (May 2012) 

NA = not available 
1 - Sum of chlordane isomers 

2 - Sum of endosulfan isomers 

3 - Used SSL for endosulfan as proxy value 

4 - Used SSL for endrin as proxy value 

5 - Used SSL for acenaphthene as proxy value 

6 - Used SSL for pyrene as proxy value 

* - Analyte not detected, method detection limit shown 
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7.0 RISK ASSESSMENT 

A risk assessment is an evaluation of risk, if any, to human and ecological receptors posed by 
the presence of chemicals at a site if no remedial action is performed.  A summary of the 
HHRA and SLERA is provided in this section.  Preliminary conceptual site models were 
developed to identify potential release and transport mechanisms, potential receptors, and 
exposure pathways associated with activities at AOC 11.  The objective of these risk 
assessments is to characterize the potential risks associated with exposure to AOC 11 media. 

7.1 HUMAN HEALTH RISK ASSESSMENT 

A quantitative HHRA was performed in accordance with EPA’s Risk Assessment Guidance for 
Superfund (RAGS): Volume 1, Human Health Evaluation Manual (Part A), and RAGS: Volume 
I, Human Health Evaluation Manual (Part D, Standardized Planning, Reporting, and Review 
of Superfund Risk Assessments) (EPA, 1989b and 2001).  The HHRA is summarized in this 
section.  Details of the HHRA are presented in Appendix I. 

The HHRA evaluation includes: 

1. Data evaluation, 
2. Exposure assessment, 
3. Toxicity assessment, and 
4. Risk characterization and uncertainty analysis. 

7.1.1 Data Used in the HHRA 

As described in Section 2.2, the initial samples of surface soil and subsurface soil were 
collected in January 2006 and analyzed for VOCs (composite samples SB28 and SB29, and 
subsurface soil only), SVOCs, PCBs/pesticides, metals, and explosives.  Additional surface 
soil samples were collected in December 2007 and analyzed for a combination of metals, 
PAHs, and pesticides. The collection of surface soil VOC samples was not warranted due to 
the long period of time between prior use of AOC 11 and the soil investigation.  During this 
period, VOCs possibly deposited in surface soils would have had sufficient time to volatilize. 
The Baseline Risk Assessment used the pooled 2006 and 2007 soil data. 

In January and February 2006, groundwater samples were collected from both temporary and 
permanent monitoring wells and analyzed for metals, explosives, SVOCs, VOCs, and 
PCBs/pesticides. The metals analysis was performed on both filtered and unfiltered samples, 
when collected.  In accordance with the WPs, filtered samples were collected if the 
groundwater turbidity exceeded 10 NTUs. In December 2007, groundwater samples were 
collected from two wells (MW01 and MW04) and analyzed for explosives. The Baseline Risk 
Assessment used the pooled 2006 and 2007 groundwater data. 

In general, it is preferred to use unfiltered metals data for risk assessment.  However, if the 
sample is highly turbid, then the metals data may reflect the turbidity as opposed to the actual 
groundwater conditions.  For this reason, the data for each set of paired filtered/unfiltered 
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samples were evaluated to determine whether the filtered or unfiltered results provided the 
most reliable representation of groundwater quality. 

In accordance with the WPs, filtered samples were collected if the groundwater turbidity 
exceeded 10 NTUs. Filtered samples were collected from wells MW03, MW04, MW05, and 
JRB6.  Only unfiltered samples were collected from monitoring wells MW01, MW02, and 
MW06.  Because aluminum and iron are common elements in minerals, a substantial 
difference between the unfiltered and filtered iron and aluminum results indicates that the 
unfiltered data reflect metals associated with particulates, not metals dissolved in the 
groundwater.  As described in Section 5.3.1, the filtered aluminum and iron concentrations 
were 93 percent to 99 percent less than the associated unfiltered results.  For example, at 
location JRB6, the unfiltered aluminum and iron concentrations were 24.1 mg/L and 
30.1 mg/L, respectively, while the filtered sample had detections on the order of 10-2 mg/L 
that were B qualified. Similarly, well MW03 had 4.27 K mg/L aluminum in the unfiltered 
sample, but the associated filtered result was non-detect.  This comparison indicates that the 
unfiltered data for wells MW03, MW04, MW05, and JRB6 reflect sample turbidity and not 
the actual groundwater conditions.  Therefore, the groundwater risks were calculated using the 
filtered data for JRB6, MW03, MW04, and MW05, and the unfiltered data for MW01, 
MW02, and MW06. 

As described in Section 6.1, there is no surface water or sediment at the AOC 11, but TCC 
Lake is located along the western boundary of AOC 11.  The transport of contaminants in soil 
to surface water and sediment could have occurred via overland flow into TCC Lake. 
AOC 11 is relatively flat and heavily vegetated; erosion via surface water runoff is expected to 
contribute minimally to chemical migration.  TCC Lake is being investigated as a separate site 
by the USACE; the investigation will include an evaluation of the surface water and sediment. 

Data qualified as rejected (R-flagged) were not used in the HHRA.  Data qualified as 
estimated (J-flagged) were included in the HHRA calculations as if the data were not qualified. 
If a concentration was qualified “B” as a potential artifact based on blank contamination, then 
the result was treated as a non-detection. For a parent sample and field duplicate pair, the 
highest detected concentration was used as the value for that sample location.  If the parent 
sample/field duplicate pair consists of one non-detect result and one detection, the detected 
value was used for the sample location.  If both results are not detected, the lowest SQL was 
used for the location. 

7.1.2 Tentatively Identified Chemicals 

The analytical results included several TICs. In accordance with RAGS (EPA, 1989), the 
detection frequency, estimated concentration(s), and potential source(s) of each TIC were 
evaluated to determine whether the TIC should be included in the baseline risk assessment. 
The TICs and the rationale for their inclusion in or exclusion from the quantitative HHRA and 
SLERA are presented below.  The potential effects associated with exclusion of TICs from the 
baseline risk assessment are qualitatively addressed in the uncertainty discussion for the 
HHRA and the SLERA. 
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• 9,10-Anthracenedione: This chemical is also known as anthraquinone, a PAH.  In 
nature, it occurs in plants (aloe, cascara sagrada, senna, and rhubarb), fungi, lichens, 
and insects as a parent material for coloring of yellow, orange, red, red-brown, or 
violet.  Anthraquinone is the most important quinone derivative of anthracene as the 
parent substance of a large class of dyes and pigments.  Based on the low detection 
frequency (detected in one sample), low concentration (0.21 mg/kg), and natural 
occurrence in plants, fungi, and insects, this chemical was excluded from the 
quantitative HHRA and SLERA. 

• Benzoic acid: Benzoic acid is produced naturally by plants, but is also used in several 
industrial processes.  For example, benzoic acid is used as a food preservative, in the 
production of diethylene and dipropylene glycol dibenzoate plasticizers, and in the 
production of nylon fibers (World Health Organization [WHO], 2000, Concise 
International Chemical Assessment Document).  Benzoic acid was detected in eight 
samples at concentrations ranging from 0.047 to 0.87 mg/kg.  Based on its potential 
for being anthropogenic and the relatively high detection frequency, this chemical was 
retained for the quantitative risk assessment. 

• 1-Methylnaphthalene: 1-Methylnaphthalene is used to make other chemicals such as 
dyes, and resins. It is also present in cigarette smoke, wood smoke, tar, asphalt, and 
at some hazardous waste sites.  1-Methylnaphthalene was detected in three samples at 
concentrations ranging from of 0.019 to 0.210 mg/kg.  Based on its potential for 
being anthropogenic, this chemical was retained for the quantitative risk assessment. 

• 3-Penten-2-one, 4-methyl: This chemical is also known as mesityl oxide. It has 
many uses as an industrial solvent and as a paint remover and insect repellent. It was 
detected in one sample at a concentration of 0.17 mg/kg.  Based on the isolated 
detection and low concentration, this TIC was not retained for the quantitative risk 
assessment. 

• Stigmast-4-en-3-one: This chemical is a naturally occurring constituent of various 
plants (e.g., elms).  It was detected in four samples collected at concentrations 
ranging from 0.42 to 3.9 mg/kg. AOC 11 is densely vegetated.  The presence of this 
chemical in AOC 11 soil is likely due to naturally occurring background conditions. 
Therefore this chemical was not considered in the quantitative HHRA and SLERA. 

• Unknown alcohol: This TIC was detected in four samples at concentrations ranging 
from 0.43 to 0.59 mg/kg.  The “alcohol” class of organic compounds encompasses a 
wide range of chemicals with varying toxicities.  Thus, a quantitative evaluation of an 
unidentified alcohol is highly uncertain.  Because of the low frequency of detection, 
the low concentration, and the high degree of uncertainty associated with the TIC’s 
chemical structure, the unknown alcohol was not included in the quantitative HHRA 
and SLERA. 

• Unknown alkane: This TIC was detected in 13 samples at concentrations of 
0.08 mg/kg to 6.4 mg/kg.  The “alkane” class of organic compounds encompasses a 
wide range of chemicals with varying toxicities.  Thus, a quantitative evaluation of an 
unidentified alkane is highly uncertain.  Because of the high degree of uncertainty 
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associated with the TIC’s chemical structure, the unknown alkane was not included in 
the quantitative HHRA and SLERA. 

• Unknown amide: This TIC was detected in 28 samples at concentrations ranging 
from 0.079 to 1.1 mg/kg.  Similar to the unknown alcohol and unknown alkane, there 
is a high degree of uncertainty concerning the specific nature of this TIC.  Therefore, 
the unknown amide was not included in the quantitative HHRA and SLERA. 

• Unknown aldol condensate: This TIC was detected in 43 samples at concentrations 
ranging from 0.64 to 28 mg/kg.  Similar to the unknown alcohol and unknown 
alkane, there is a high degree of uncertainty concerning the specific nature of this 
TIC.  Therefore, the unknown aldol condensate was not included in the quantitative 
HHRA and SLERA. 

• Unknown branched chain alkane: This TIC was detected in four samples at 
concentrations ranging from 0.078 mg/kg to 1.5 mg/kg.  Similar to the unknown 
alcohol and unknown alkane, there is a high degree of uncertainty concerning the 
specific nature of this TIC.  Therefore, the unknown branched chain alkane was not 
included in the quantitative HHRA and SLERA. 

• Unknown decanal: This TIC was detected in five samples at concentrations ranging 
from 0.078 to 0.91 mg/kg.  Decanal, also known as decyl aldehyde, is a flavoring 
substance.  This chemical occurs naturally in various plants.  It is likely that the 
decanal is due to natural background conditions.  For this reason, the unknown 
decanal was not included in the quantitative HHRA and SLERA. 

• Unknown oxirane: This TIC was detected in three samples at concentrations of 
0.20 mg/kg to 1.9 mg/kg.  The mass spectra for the samples indicate that the 
unknown oxirane is a long chain organic compound, with either 18 or 19 carbon 
atoms within its structure.  Based on this structure, it is likely that this TIC resulted 
from a reaction between naturally occurring organic material and the capillary column 
on the gas chromatograph.  Furthermore, there is little toxicological information on 
the potential chemical matches for the unknown oxirane. For these reasons, the 
unknown oxirane was not included in the quantitative HHRA and SLERA. 

• Unknown PAH: This TIC was detected in 30 samples at concentrations ranging from 
0.087 to 10 mg/kg.  Because some PAHs are considered to be carcinogens while 
other PAHs are not, without additional information concerning the identity of the 
unknown PAH a quantitative assessment of the potential risk is highly uncertain. 
Based on the uncertainty associated with a quantitative evaluation of an unidentified 
chemical, the unknown PAH TIC was not included in the quantitative HHRA and 
SLERA. 

• Unknown straight chain alkane: This TIC was detected in 15 samples at 
concentrations ranging from 0.074 mg/kg to 8.1 mg/kg.  Similar to the unknown 
alcohol and unknown alkane, there is a high degree of uncertainty concerning the 
specific nature of this TIC.  Therefore, the unknown straight chain alkane was not 
included in the quantitative HHRA and SLERA. 
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• Unknown ketone: This TIC was detected in two samples at concentrations of 0.32 
and 0.59 mg/kg.  Ketones are any class of organic compounds that contain the 
carbonyl group and in which the carbonyl group is bonded only to carbon atoms. 
Acetone, the simplest ketone, is one of the most important ketones used in industry. 
Low molecular weight ketones are mainly used as solvents.  Without additional 
information concerning the identities of the unknown ketone TIC, a quantitative 
assessment of the potential risk is highly uncertain.  Based on the uncertainty 
associated with a quantitative evaluation of an unidentified chemical, the unknown 
ketone TIC was not included in the quantitative HHRA and SLERA. 

• Unknown thiophene: This TIC was detected in one sample at a concentration of 
0.96 mg/kg.  Based on the isolated detection, the unknown thiopene was not included 
in the quantitative HHRA and SLERA. 

• Unknown substituted naphthalene: This TIC was detected in two samples at 
concentrations of 2.4 mg/kg to 2.8 mg/kg.  Because of the low detection frequency 
and the uncertainty associated with a quantitative evaluation of an unidentified 
chemical, the unknown substituted naphthalene was not included in the quantitative 
HHRA and SLERA. 

• Unknown phthalate: This TIC was detected in one sample at a concentration of 
8.3 mg/kg.  Because of the low detection frequency and uncertainty associated with a 
quantitative evaluation of an unidentified chemical, the unknown phthalate was not 
included in the quantitative HHRA and SLERA. 

• Unknown substituted benzene: This TIC was detected in three samples at 
concentrations ranging from 0.34 mg/kg to 2.2 mg/kg.  The chemical structure of this 
TIC is not known.  For this reason, there is a high degree of uncertainty concerning 
the potential toxicity of the TIC.  Because of the uncertainty associated with a 
quantitative evaluation of a chemical of unknown structure, the unknown substituted 
benzene was not included in the quantitative HHRA and SLERA. 

• Unknown cycloalkane: This TIC was detected in nine samples at concentrations 
ranging from 0.24 mg/kg to 1.8 mg/kg.  Similar to the unknown alcohol and 
unknown alkane, there is a high degree of uncertainty concerning the specific nature 
of this TIC.  Therefore, the unknown cycloalkane was not included in the quantitative 
HHRA and SLERA. 

• Unknown organic acid: This TIC was detected in five samples at concentrations 
ranging from 0.083 mg/kg to 1.1 mg/kg.  Similar to the unknown alcohol and 
unknown alkane, there is a high degree of uncertainty concerning the specific nature 
of this TIC.  Therefore, the unknown organic acid was not included in the 
quantitative HHRA and SLERA. 

• Unknown aromatic: This TIC was detected in one sample at a concentration of 
0.0069 mg/kg.  Because of the low detection frequency, the low concentration, and 
the uncertainty associated with a quantitative evaluation of an unidentified chemical, 
the unknown aromatic was not included in the quantitative HHRA and SLERA. 
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• Unknown hydrocarbon: This TIC was detected in one sample at a concentration of 
3.4 mg/kg.  Because of the low detection frequency and uncertainty associated with a 
quantitative evaluation of an unidentified chemical, the unknown hydrocarbon was not 
included in the quantitative HHRA and SLERA. 

• 2-Pentanone, 4-hydroxy-4-methyl: This chemical is also known as diacetone alcohol.  
This liquid is a common synthetic intermediate used for the preparation of other 
compounds.  It was detected in 18 samples at concentrations ranging from 6.3 to 
110 mg/kg.  Because this chemical does not have screening values, it was not retained 
for the quantitative assessment.  This chemical will be discussed in the uncertainty 
sections. 

• Cholesterol: This TIC was found in one sample at a concentration of 0.52 mg/kg. 
Cholesterol is a soft, waxy substance found among the lipids (fats) in the bloodstream 
and in all human cells. It is important because it is used to form cell membranes, 
some hormones and is needed for other functions.  Therefore, cholesterol was not 
included in the quantitative HHRA and SLERA. 

• Squalene: This TIC was found in two samples at concentrations of 0.090 and 
0.35 mg/kg. Squalene itself is produced in the body when cholesterol is converted to 
fat. It is commonly found in certain cosmetics and foods.  Therefore, squalene was 
not included in the quantitative HHRA and SLERA. 

• 1R-alpha-pinene: 1R-alpha-pinene was found in three samples at concentrations 
ranging from 4.6 to 7.8 mg/kg.  1R-alpha-pinene is a naturally occurring compound 
derived from pine tree resin.  Therefore, 1R-alpha-pinene was not included in the 
quantitative HHRA and SLERA. 

• Germacrene D: Germacrene D was found in one sample at a concentration of 
0.99 mg/kg.  It is a naturally occurring plant sesquiterpene.  Therefore, germacrene 
was not included in the quantitative HHRA and SLERA. 

• Caprolactam: Caprolactam was found in three samples at concentrations ranging 
from 0.026 to 0.029 mg/kg. Caprolactam is primarily used in the manufacture of 
synthetic fibers (especially Nylon 6).  Caprolactam is also used in brush bristles, 
textile stiffeners, film coatings, synthetic leather, plastics, plasticizers, paint vehicles, 
cross-linking for polyurethanes, and in the synthesis of lysine. Therefore, this 
chemical was retained for the quantitative risk assessment. 

• Biphenyl: Biphenyl was found in one sample at a concentration of 0.074 mg/kg. 
Biphenyl occurs naturally in coal tar, crude oil, and natural gas and can be produced 
from these sources by distillation.  Biphenyl is most notable as a starting material for 
the production of PCBs, which were once widely used as dielectric fluids and heat 
transfer agents.  Biphenyl is also used as an intermediate for the production of a host 
of other organic compounds such as emulsifiers, optical brighteners, crop protection 
products, and plastics. Therefore, this chemical was retained for the quantitative risk 
assessment. 
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• 2,3,4,6-Tetrachlorophenol: This TIC was found in two soil samples at 
concentrations of 0.088 and 0.11 mg/kg. This TIC was also detected in one 
groundwater sample at a concentration of 0.0038 mg/L. 2,3,4,6-tetrachloro-phenol 
was used as a preservative and a pesticide, but is no longer in use today. This 
chemical was retained for the quantitative risk assessment. 

• The following TICs were identified in one sample: 3,4-dimethyl-2-pentene 
(0.12 mg/kg), 4-(a-methylethyl) 1,1 biphenyl (0.15 mg/kg), 1,2,3-trimethyl-1,4-
naphthalene (0.29 mg/kg), 2,2’-diethyl-1,1’-biphenyl (0.19 mg/kg), 2,3,5,6-
tetrachlorophenol (0.070 mg/kg), 2,3,5,6-tetrachlorophenyl acetate (0.051 mg/kg), 
2,3-dihydro-5-methyl 1H-idene (0.012 mg/kg). Because these chemicals do not have 
screening values, they were not retained for the quantitative risk assessment. 

7.1.3 Exposure Assessment 

The exposure assessment estimates the magnitude, frequency, duration, and routes of 
exposure.  The exposure assessment includes current and future exposures.  Exposure 
assessment involves three distinct processes: (1) characterizing the exposure setting, 
(2) identifying exposure pathways, and (3) quantifying exposure. 

7.1.3.1 Characterization of the Exposure Setting 

This step describes the exposure setting in terms of AOC 11’s physical characteristics and 
populations that might be exposed. Population characteristics include the location of current 
and future receptors, the presence of sensitive sub-populations, and the activity patterns of 
current and future populations. 

AOC 11 is located within FNOD, which is located within the City of Suffolk, Virginia. 
FNOD is bounded by the Nansemond River to the west and the James River to the north.  The 
Respass Beach/Holly Acres residential area is located 1 mile east of AOC 11 and to the east of 
I-664 and Streeter Creek. The Huntersville and Wynwood communities are located 
approximately 2 miles south of AOC 11 and east of I-664. 

As described in Section 1.2.1, the current property owners at FNOD, as listed in the 2011 
Draft PA (USACE, 2011), are: 

• TCC Real Estate Foundation, 
• Dominion Lands, 
• Continental Bridgeway, 
• Continental Lakeview, 
• Continental Tech, 
• Harbour View, 
• City of Suffolk, 
• River Stone Chop House, 
• Apple Eight, 
• Suffolk Towers, LLC, 
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• Bridgeway, LB, 
• GE, 
• Ashley Capital, 
• City of Suffolk Economic Development Authority, 
• VDOT, 
• HRSD, 
• Lockheed Martin, and 
• Sysco Foods. 

Land use within FNOD boundary is primarily commercial and light industrial, with residential 
developments to the east and west (USACE, 2011).  Commercial development is occurring 
along the southern portion of FNOD, and parcels are being developed for commercial and 
retail space (USACE, 2011). 

AOC 11 is located within the boundary of FNOD along the east end of TCC Lake on property 
currently owned by TCC Real Estate Foundation.  AOC 11 is currently zoned for commercial 
use and future zoning is not expected to change.  However, future zoning changes that include 
residential use cannot be ruled out.  As a result of current zoning, the current exposed 
populations include outdoor maintenance workers, adolescent trespassers/site visitors, and 
adult trespassers/site visitors.  Based on the expectation that future land use at AOC 11 will 
remain industrial/commercial, the construction worker, outdoor maintenance worker, and 
indoor worker were identified as potential future receptors. In addition, the adolescent and 
adult trespassers/site visitors are possible future receptors. Although future development of 
AOC 11 for residential use appears to be unlikely, this type of land use is possible in the 
absence of land use controls. For this reason, adult and child residents were identified as 
future receptors. 

7.1.3.2 Potential Exposure Pathways 

Health risks may occur when there is contact with a chemical by a receptor population. 
Exposed populations must ingest, inhale, or dermally absorb a COPC to complete an exposure 
pathway and potentially experience an adverse health risk.  Exposure pathways are determined 
by the locations of sources, types of release mechanisms, types of contaminants, fate and 
transport mechanisms, and the locations and activities of the receptors. The potential exposure 
pathways for AOC 11 are described below and summarized in Table 7.1. 

Current Receptor Scenarios 

Under current conditions, maintenance workers, adolescent trespassers/site visitors, and adult 
trespassers/site visitors may be exposed to chemicals present in the surface soil through direct 
contact with the soil (ingestion and dermal) and through inhalation of fugitive dust emissions. 
Due to the vegetated nature of AOC 11, the potential for fugitive dust emissions is low. 
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Future Outdoor Maintenance Worker, Indoor Worker, and Trespasser/Visitor Scenarios 

As described above for current conditions, future outdoor maintenance workers, adolescent 
and adult trespassers/visitors may be exposed to chemicals in surface soil through direct 
contact (incidental ingestion and dermal absorption) and inhalation of fugitive dust emissions. 
Indoor workers may be exposed to chemicals in surface soil through direct contact. Should 
development of AOC 11 occur, then the current surface soil and subsurface soil will likely be 
mixed together during the associated excavation activities.  Thus, the future surface soil would 
be a combination of the current surface soil and subsurface soil. 

Future Construction Worker Scenario 

If AOC 11 is disturbed as part of future construction activities, construction workers may be 
exposed to surface and shallow subsurface soils.  Direct contact with the soil could lead to 
incidental ingestion of chemicals and absorption of chemicals through dermal contact. 
Fugitive dusts from excavated soils could be generated by wind and/or equipment and 
subsequently be inhaled by a worker.  VOCs within the subsurface soil may volatilize as the 
soils are exposed to the air.  These volatile emissions may also be inhaled by the construction 
worker. At AOC 11, depth to groundwater ranges from 4 to 15 feet bgs. Standard 
Occupational Health and Safety Administration requirements for excavation activities prevent 
construction workers from working inside a pit or excavation with standing groundwater. 
There is a possibility for the construction worker to come into contact with groundwater 
during dewatering activities; therefore the incidental exposure pathway will be evaluated. 
VOCs present in the groundwater may migrate via the soil gas pathway into an excavation, 
where they may be inhaled by a construction worker.  Therefore, indirect exposure to VOCs 
will be evaluated. 

Because of the infrequency and short duration of utility repair activities, and the lack of active 
utilities at AOC 11, potential risks to the temporary utility worker receptor will be bounded by 
those for the construction worker and, therefore, will not be quantified. 

Future Resident (Child and Age-adjusted) 

The HHRA considers all potential future land use scenarios and, therefore, considers the 
future resident.  Because the land is zoned for commercial use, it is not expected that this land 
will be used for residential purposes.  Regardless, the hypothetical future resident receptor was 
evaluated.  Future residents may have direct contact with the future surface soil.  Should 
residential development of AOC 11 occur, then the current surface soil and subsurface soil 
will likely be mixed together during the associated excavation activities.  Thus, the future 
surface soil would be a combination of the current surface soil and subsurface soil.  Direct 
contact with the future surface soil could lead to incidental ingestion of chemicals and 
absorption of chemicals through dermal contact. Fugitive dusts from surface soil could be 
generated by wind or activities that could generate dust and subsequently be inhaled by the 
resident.  It is also assumed that future residents will install potable water wells into the 
shallow groundwater.  Thus, the future resident may be exposed to chemicals in the 
groundwater via ingestion, dermal contact while showering, and inhalation of VOCs while 
showering. Only the future resident’s exposure to groundwater was quantified, because this 

U.S. Army Corps of Engineers 
Final_AOC11_RI.docx 7-9 7/3/13 



 
 

 
     

    
 

 
 

  
   

 
     

    
  

 
  

  

  

  
   

  
  

 
      

    
   

    
  

   
   

 
  

   
 

 
 

 

 
   

 
 

  
 

 
 

USACE—Final Remedial Investigation Report for AOC 11—FNOD—Suffolk, VA 

receptor would bound exposure to an on-site worker who uses the groundwater as a potable 
water supply. 

While the future construction worker would be an adult, future residents may include both 
adults and children.  While the non-cancer hazards for the child resident are the most 
conservative receptor, the non-cancer hazards to adult residents were also estimated.  For 
carcinogenic risk, the most conservative approach is to use the age-adjusted resident.  With 
this approach, it is assumed that the resident lives 30 years at AOC 11, 6 years as a child and 
24 years as an adult.  Because cancer risks were calculated for the age-adjusted resident, the 
HHRA did not quantify separately the cancer risks for the child resident and the adult resident. 

The potentially complete exposure routes for the receptors are identified in Table 7.1. This 
table is equivalent to RAGS Part D, Table 1. 

7.1.3.3 Selection of Chemicals of Potential Concern 

Analytes not detected in any of the samples for a particular medium were excluded from the 
COPC list for that medium.  In accordance with the RAGS (EPA, 1989b), calcium, magnesium, 
potassium, and sodium were not identified as COPCs because of their status as essential 
nutrients.  In addition, for datasets with 20 or more samples, a chemical detected at a frequency 
of less than or equal to 5 percent was not identified as a COPC, unless the chemical was related 
to, and/or a byproduct of AOC 11 contaminant sources.  If there was no screening value 
available for a given chemical, surrogate compounds that have screening values were used for 
evaluation. 

To identify the COPCs for direct contact with groundwater, concentrations were compared to 
RSLs for tap water.  For carcinogens, the screening value was equal to the tap water RSL. 
For non-carcinogens, the screening value was equal to one-tenth the tap water RSL.  This 
adjustment in the RSL value was performed to account for the potential additive effect of 
exposure to multiple non-carcinogenic chemicals.  For carcinogens with more conservative 
non-cancer based screening values, the alternate RSL (hazard quotient [HQ]=0.1) was used as 
the screening value. 

No VOCs were detected in groundwater.  Therefore, the groundwater data were not screened 
for the groundwater-vapor intrusion pathway. 

The maximum detected surface soil concentrations and maximum detected pooled 
surface/subsurface soil concentrations were compared to screening values based on the RSLs 
for residential soil.  For carcinogens, the screening value was equal to the residential soil 
RSL.  For non-carcinogens, the screening value was equal to one-tenth the residential soil 
RSL.  This adjustment in the RSL value was performed to account for the potential additive 
effect of exposure to multiple non-carcinogenic chemicals.  For carcinogens with more 
conservative non-cancer based screening values, the alternate RSL (HQ=0.1) was used as the 
screening value. 
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Calculation of the current RSLs incorporate exposure via the soil-to-air pathway.  These 
calculations, however, are based on non-intrusive activities.  Due to the potential dust 
generation during excavation activities, a construction worker may experience more inhalation 
exposure than accounted for in the RSLs.  To ensure that construction worker inhalation 
exposure was adequately addressed, a separate soil-to-air screening was performed for this 
receptor.  For this screening, the maximum ambient air concentration was estimated from the 
maximum soil concentration with the following equations: 

Cair = Csoil (1/PEF + 1/VF) (volatile chemicals) 
Cair = Csoil (1/PEF) (non-volatile chemicals) 

where 
Cair = ambient air concentration (micrograms per cubic meter) 
Csoil = soil concentration (mg/kg) 
PEF = particulate emissions factor (cubic meters per kilogram) 
VF = volatilization factor (cubic meters per kilogram) 

The VF was calculated in accordance with equation 5-14 of EPA’s Supplemental Guidance for 
Developing Soil Screening Levels for Superfund Sites (EPA, 2002b).  The PEF was calculated 
in accordance with the equations identified in Appendix E of that guidance document (EPA, 
2002b).  Per this guidance, the PEF for a temporary construction road and emissions from 
wind erosion and excavation activities should be considered. The PEF was calculated to 
estimate emissions from a temporary construction road as it is normally the more conservative 
of the two PEFs.  The maximum estimated ambient air concentrations were compared to the 
industrial air RSLs (cancer risk=1E-06, HQ=0.1). 

The selection of the COPCs is presented in detail in Tables 2.1 through 2.4 of Appendix I, and 
the results are summarized in Table 7.2.  The VF calculations are provided in Table 2.3a of 
Appendix I, while the construction PEF calculations are presented on Table 2.3b of 
Appendix I. 

7.1.3.4 Quantifying Exposures 

This process is conducted in two steps: 1) estimation of exposure point concentrations, and 
2) calculation of chronic daily intakes.  The analytical data were evaluated to determine the 
exposure point concentration for each COPC identified in Table 7.2.  Intake equations were 
developed for each potential receptor, exposure pathway, and intake route. 

7.1.3.4.1 Exposure Point Concentrations 

The exposure point concentration was estimated in accordance with the ProUCL Version 4.0 
Technical Guide (Technical Guide).  Calculations were performed with the most current version 
of this software (currently Version 4.1.00). ProUCL outputs are provided in Appendix I. The 
Technical Guide indicates that a minimum of 8 to 10 detections is required to support a robust 
statistical analysis of the data distribution. For datasets with fewer than six detections, the 
Technical Guide suggests use of an ad hoc method (e.g., median, mode, etc.) to identify the 
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exposure point concentration. In accordance with this recommendation, for datasets with 
detection frequencies (fewer than six) the maximum concentration was used. 

For datasets with six or more detected results, EPA’s statistical software ProUCL 4.1.00 was 
used to calculate the exposure point concentration.  For non-detect results or results qualified as 
blank contamination, the sample quantitation limits was entered into the ProUCL input file, and 
the result was identified as a non-detect.  If the ProUCL analysis recommended a statistical 
value that exceeds the maximum detected concentration, the maximum detected concentration 
was identified as the exposure point concentration. 

The maximum detected concentration, the exposure point concentration, and the statistical 
distribution of each COPC are presented in Tables 3.1 to 3.4 of Appendix I. 

7.1.3.4.2 Calculation of Intakes 

All exposure parameters were obtained from EPA guidance documents (EPA, 1989; EPA, 
1991; EPA, 1997a and b; EPA, 2002b; and EPA, 2004). 

To quantify inhalation exposure in the absence of air data, the following models will be used: 

• The release of vapors while showering was quantified with the Foster-Chrostowski 
model (1987).  Model calculations used are presented in Appendix I. 

• The ambient air concentrations associated with volatile and fugitive dust emissions 
generated by non-excavation and excavation activities were modeled in accordance with 
the approach provided in the Supplemental Guidance for Developing Soil Screening 
Levels for Superfund Sites (EPA, 2002b). 

Intake rates for all COPCs were quantified using pathway-specific equations in accordance 
with EPA guidance.  These equations are presented in Tables 7.3 to 7.8.  Intake variables 
were established specifically to result in an reasonable maximum exposure (RME) estimate. 
An RME estimate represents a high-end exposure situation, but one still within the realm of 
probable exposures. Exposure assumptions used for each receptor exposed to soil via 
ingestion, dermal contact, and inhalation are presented in Tables 7.3, 7.4, and 7.5, 
respectively.  Exposure assumptions used for each receptor exposed to groundwater via 
ingestion, dermal contact, and inhalation are presented in Tables 7.6, 7.7, and 7.8, 
respectively.  Additional detail on the exposure parameters is provided in Tables 4.1 through 
4.18, Appendix I. 

7.1.4 Toxicity Assessment 

Toxicity assessment consists of two stages: hazard identification and dose-response 
assessment.  Hazard identification evaluates whether a particular chemical can cause a 
particular health effect (such as cancer or birth defects) and if the adverse health effect occurs 
in humans.  Hazard identification also evaluates the nature and strength of the evidence of 
causation.  Dose-response assessment quantitatively evaluates toxicity information for a 
chemical to determine the relationship between the administered dose of that chemical to the 
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incidence of a particular adverse effect in the exposed population.  Toxicity values for 
carcinogens, also known as cancer slope factors (CSFs), are expressed in units of cancer 
incidence per unit dose of chemical. For non-carcinogens, the toxicity values or reference 
doses (RfDs) are expressed in terms of a threshold value below which adverse effects are not 
expected to be observed. 

RfDs, reference concentrations (RfC), CSFs, and inhalation unit risks were obtained from 
various sources, EPA and non-EPA, in accordance with the hierarchy outlined in OSWER 
Directive 9285.7-53.  If a value could not be found in any of the sources listed in this OSWER 
directive, the potential risks were estimated in the uncertainty section using the value listed in 
the RSL tables.  Dermal RfDs and CSFs were estimated from oral values in accordance with 
RAGS Part E, Supplemental Guidance for Dermal Risk Assessment (EPA, 2004). 

Non-cancer toxicity information and RfD values are presented in Tables 5.1 and 5.2 of 
Appendix I. 

Carcinogenic toxicity information and CSFs are presented in Tables 6.1 and 6.2 of 
Appendix I. 

7.1.4.1 Lead 

In accordance with EPA guidance, potential health effects associated with lead exposure were 
evaluated using the EPA Adult Lead Model (ALM) and Integrated Exposure Uptake Biokinetic 
(IEUBK) Model. ALM predicts the allowable level of lead in soil, assuming ingestion by a 
pregnant female receptor, which will not cause the fetal blood concentration to exceed 10 
microgram per deciliter (µg/dL).  Above this level, adverse health effects to the fetus are 
expected.  Because of the time necessary for blood lead concentrations to stabilize, ALM is 
applicable only if the exposure duration exceeds 90 days and the exposure frequency is greater 
than one day per week.  The exposure scenarios assumed for both the future resident and 
future construction worker meet these criteria. 

The IEUBK model (EPA, 1994a) for young children is used to evaluate health impacts from 
exposure to lead in residential settings.  Young children are more susceptible to the toxic 
effects of lead, and generally receive the highest exposures to lead in soil and dust.  From a 
risk management perspective, protection of young children from the impacts of exposure to 
lead will also protect adult residents exposed in the same environment.  As a result, current 
and future residential exposures are evaluated solely through lead exposure for young children 
using the IEUBK model. This approach is consistent with the Recommendations of the 
Technical Review Workgroup for Lead for an Approach to Assessing Risks Associated with 
Adult Exposures to Lead in Soil (EPA, 2003a). 

Input values for the model were selected based on recommendations found in EPA guidance 
and on the website: http://www.epa.gov/superfund/health/contaminants/lead/almfaq.htm. 
Values for the baseline blood level and the geometric standard deviation were obtained from 
the National Health and Nutrition Evaluation Survey (EPA, 2002b). 
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7.1.5 Risk Quantification and Characterization 

The risk quantification step integrates information from the toxicity and exposure assessments 
to express risk quantitatively.  For a given receptor, cancer risks were calculated for each 
COPC within each exposure medium, summed across each exposure medium, and summed 
across all exposure media.  The cancer risk calculation took into account age-dependent 
adjustment factors for mutagenic chemicals.  This cumulative cancer risk included 
contributions from chemicals representative of background conditions as well as chemicals 
detected at concentrations greater than background levels.  Inhalation cancer risks were 
calculated with the inhalation unit risk instead of converting the inhalation unit risk to an 
inhalation CSF. 

The HQ for each COPC was summed across each exposure medium and all exposure media to 
provide a total hazard index (HI) for each receptor. If the resulting HI was greater than 1, a 
target organ analysis was performed in order to account for differences in toxic mechanisms 
among the COPCs. As with the cancer risk calculations, the total and target organ HIs included 
contributions from background chemicals and chemicals detected at concentrations greater than 
background levels.  Inhalation hazards were calculated with the RfC instead of converting the 
RfC to an inhalation RfD. 

The risk characterization evaluates the various risk drivers identified during risk quantification. 
This analysis is intended to provide the information needed to support a risk management 
decision. 

7.1.5.1 Risk Quantification 

The following subsections summarize the potential risks for the populations evaluated at AOC 
11.  The detailed calculations, including the calculation of chemical intakes, are provided in 
Tables 7.1 through 7.15 and Tables 8.1 through 8.12 of Appendix I.  The risks and hazard are 
summarized in and Tables 9.1 through 9.11 of Appendix I. 

7.1.5.1.1 Current and Future Adolescent Trespasser/Site Visitor 

The non-cancer hazards for the current adolescent trespasser are summarized in Table 7.9. 
The total HI for the current adolescent trespasser is 0.04, which is less than the target value 
of 1.  The primary contributors to the HI were chromium (0.01) and zinc (0.012) in soil.  The 
cancer risk for the current adolescent trespasser is presented in Table 7.9.  The total 
incremental lifetime cancer risk (ILCR) of 1E-05 falls within the EPA target risk range of 
1E-06 to 1E-04.  The primary contributors to the cancer risk were benzo(a)pyrene (4E-06) and 
chromium (6E-06) in soil. 

The non-cancer hazards for the future adolescent trespasser are summarized in Table 7.10. 
The total HI for the future adolescent trespasser is 0.02, which is less than the target value 
of 1.  The primary contributors were arsenic (0.007) and chromium (0.007) in soil.  The 
cancer risk for the future adolescent trespasser is presented in Table 7.10.  The total ILCR of 
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9E-06 falls within the EPA target risk range of 1E-06 to 1E-04.  The primary contributors 
were benzo(a)pyrene (3E-06) and chromium (4E-06) in soil. 

7.1.5.1.2 Current and Future Adult Trespasser/Site Visitor 

The non-cancer hazards for the current adult trespasser are summarized in Table 7.11.  The 
total HI for the current adult trespasser is 0.03, which is less than the target value of 1.  The 
primary contributors were arsenic (0.005), chromium (0.008), and thallium (0.008) in soil. 
The cancer risk for the current adult trespasser is presented in Table 7.11.  The total ILCR of 
1E-05 falls within the EPA target risk range of 1E-06 to 1E-04.  The primary contributors 
were benzo(a)pyrene (3E-06) and chromium (5E-06) in soil. 

The non-cancer hazards for the future adult trespasser are summarized in Table 7.12.  The 
total HI for the future adult trespasser is 0.01, which is less than the target value of 1. The 
primary contributors were arsenic (0.005) and chromium (0.005) in soil. The cancer risk for 
the future adult trespasser is presented in Table 7.12.  The total ILCR of 9E-06 falls within the 
EPA target risk range of 1E-06 to 1E-04.  The primary contributors were benzo(a)pyrene (3E-
06) and chromium (3E-06) in soil. 

7.1.5.1.3 Current and Future Outdoor Maintenance Worker 

The non-cancer hazards for the current outdoor maintenance worker are summarized in Table 
7.13.  The total HI for the current outdoor maintenance worker is 0.3, which is less than the 
target value of 1.  The primary contributors were chromium (0.1) and thallium (0.07) in soil. 
The cancer risk for the current outdoor maintenance worker is presented in Table 7.13.  The 
total ILCR of 1E-04 falls at the upper end of the EPA target risk range of 1E-06 to 1E-04. 
The primary contributors were benzo(a)pyrene (3E-05) and chromium (6E-05) in soil. 

The non-cancer hazards for the future outdoor maintenance worker are summarized in Table 
7.14.  The total HI for the future outdoor maintenance worker is 0.2, which is less than the 
target value of 1.  The primary contributors were arsenic (0.05) and chromium (0.06) in soil. 
The cancer risk for the future outdoor maintenance worker is presented in Table 7.14.  The 
total ILCR of 8E-05 falls within the EPA target risk range of 1E-06 to 1E 04. The primary 
contributors were benzo(a)pyrene (2E-05) and chromium (3E-05) in soil. 

7.1.5.1.4 Future Indoor Worker 

The non-cancer hazards for the future indoor worker are summarized in Table 7.15.  The total 
HI for the future indoor worker is 0.05, which is less than the target value of 1.  The primary 
contributors were arsenic (0.02) and chromium (0.01) in soil.  The cancer risk for the future 
indoor worker is presented in Table 7.15.  The total ILCR of 2E-05 falls within the EPA 
target risk range of 1E-06 to 1E-04. The primary contributors were benzo(a)pyrene (7E-06), 
chromium (5E-06), and arsenic (3E-06) in soil. 
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7.1.5.1.5 Future Resident (Child, Adult, and Age-Adjusted) 

The non-cancer hazards for the future child resident, including exposure to soil and 
groundwater, are summarized in Table 7.16.  The total HI for the future child resident is 12 
(soil HI=2; groundwater HI=10), which is greater than the target value of 1.  Therefore, the 
risk assessment quantified the HI on a target organ basis.  Because different chemicals have 
different target organs and modes of action, a target organ analysis provides a more refined 
evaluation of whether the COPCs pose a non-cancer hazard to a receptor.  The HIs for the 
neurological effects and thyroid exceeded 1.  The primary contributor to the thyroid HI was 
cobalt in groundwater (HQ of 5).  The primary contributor to the neurological effects HI was 
manganese in groundwater (HQ = 3). 

The non-cancer hazards for the future adult resident, including exposure to soil and 
groundwater, are summarized in Table 7.17. The total HI for the future adult resident is 4 
(soil HI=0.2; groundwater HI=4), which is greater than the target value of 1.  Therefore, the 
risk assessment quantified the HI on a target organ basis.   The thyroid HI exceeded 1 because 
of cobalt in groundwater (HQ = 2).  All other target organ HIs were less than or equal to 1. 

The cancer risk for the future age-adjusted resident is presented in Table 7.18.  The total 
ILCR of 1E-03 (soil ILCR=1E-03; groundwater ILCR=9E-05) exceeds the EPA target risk 
range of 1E-06 to 1E-04.  The primary contributors were benzo(a)pyrene (4E-04), 
benzo(a)anthracene (4E-05), benzo(b)fluoranthene (5E-05), dibenzo(a,h)anthracene (7E-05), 
indeno(1,2,3-c,d)pyrene (3E-05), arsenic (3E-05), and chromium (4E-04) in soil, and 
chromium (8E-05) in groundwater. 

The IEUBK Model estimated a geometric mean blood lead concentration of 2.2 µg/dL with 
only 0.075 percent of the population to have a blood lead concentration greater than target 
value of 10 µg/dL.  The IEUBK output is provided in Appendix I.  Lead in soil does not pose 
a threat to future resident receptors. 

7.1.5.1.6 Future Construction Worker 

The potential risks to the future construction worker are summarized in Table 7.19.  The total 
HI is 2, which is greater than the target value of 1.  As a result, the risk assessment quantified 
the HI on a target organ basis.  None of the target organ HIs exceeds the target value of 1. 
The primary contributors were aluminum (0.7), arsenic (0.6), chromium (0.4), and manganese 
(0.5) in soil. 

The cancer risk for the future construction worker is also presented in Table 7.19.  The total 
ILCR for all pathways is 4E-05 (soil ILCR=4E-05; groundwater ILCR=2E-08), which falls 
within the EPA target risk range.  The primary contributor was chromium (3E-05) in soil. 

The average lead concentration, 71.6 mg/kg, is less than the protective concentrations 
calculated for the construction worker (656 mg/kg, Table 7.14 of Appendix I).  Based on these 
calculations, exposure of a pregnant construction worker should not result in fetal blood 
concentrations above the target value of 10 µg/dL. 
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7.1.5.2 Risk Characterization 

The risk quantification considered all COPCs regardless of whether they are naturally 
occurring or potential site contaminants.  As stated in OSWER Directive 9285.6-07P (USEPA, 
2002), “the CERCLA program, generally, does not clean up to concentrations below natural 
or anthropogenic background levels.” Accordingly, to support a risk management decision it 
is necessary to determine the relative risks posed by naturally occurring constituents versus 
potential site contaminants. The purpose of this risk characterization section is to calculate the 
relative contributions of naturally occurring constituents to the total risks estimated for the site. 
The detailed calculations are provided in Tables 10.1 through 10.11 of Appendix I and are 
summarized in Table 7.20. 

As shown in Table 7.20, for the current/future outdoor maintenance worker, current/future 
adolescent and adult site visitor/trespasser, and future indoor worker, naturally occurring 
COPCs contributed little to the overall risks and HIs.  The majority of the risks and HIs were 
due to potential site contaminants in soil.  For the construction worker and age-adjusted 
resident, the majority of the total cancer risk was also due to potential soil contaminants. 
Chromium in groundwater contributed 8E-05 to the total age-adjusted cancer risk, which 
corresponds to approximately 8 percent of the total risk.  Chromium in groundwater was 
identified as naturally occurring. 

For the future child resident and adult resident, the majority of the total HI was due to 
naturally occurring COPCs, primarily cobalt and manganese in groundwater. On a target 
organ basis, none of the potential site contaminants contributed to an HI greater than 1. 

7.1.5.3 Summary of Risk Quantification and Characterization 

Constituents in the AOC 11 soil do not pose a risk to the current and future adolescent 
trespasser/site visitor, current and future adult trespasser/site visitor, current and future 
outdoor maintenance worker, future indoor worker, or future construction worker. 
Constituents of the AOC 11 soil resulted in a cancer risk greater than the target risk range of 
1E-06 to 1E-04 for the future age-adjusted resident. The majority of this cancer risk was due 
to arsenic, chromium, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
dibenzo(a,h)anthracene, and indeno(1,2,3-c,d)pyrene in soil. Chromium in groundwater, 
which was determined to be naturally occurring, contributed only 8 percent to the total cancer 
risk for the age-adjusted resident. 

On a target organ basis, the only receptors with an HI greater than 1 were the future child and 
adult residents.  Cobalt in groundwater was associated with a thyroid HI of 5 for the child 
resident and 2 for the adult resident.  Manganese in groundwater was the primary driver for a 
neurological HI of 3 for the child resident.  Both cobalt and manganese in groundwater were 
identified as naturally occurring.  The potential site contaminants in groundwater contributed 
little to the overall risks. 
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7.1.6 Uncertainty Assessment 

Conducting a risk assessment requires making a number of assumptions that introduce 
uncertainty in the risk and hazard estimates.  The following sections discuss the uncertainties 
resulting from chemical identification, exposure assessment, and toxicity assessment. 

7.1.6.1.1 Uncertainty Associated with Chemical Identification 

At any site, it is possible that there are more individual chemical substances present than 
identified in the sampling and analysis effort.  The selection of media to be sampled, number 
of samples, and analyses requested were determined by a review of AOC 11’s history, 
information on current conditions, and an evaluation as to which chemicals potentially could 
be present.  There is minimal uncertainty concerning characterization of AOC 11 because the 
historical AOC 11 data were used to select sample locations to maximize the potential of 
encountering contamination. 

The wide parameter (i.e., metals, VOCs, SVOCs, pesticides, PCBs, and explosives) coverage 
provides confidence that the chemical residuals potentially present at AOC 11 have been 
identified.  Given the nature of AOC 11 and the level and identity of the chemicals analyzed in 
the sampling efforts, it is unlikely that significant chemical contamination went undetected. 
Further, the application of QC throughout the sampling, analysis, and data validation phases 
reduced uncertainty in the results.  Therefore, the chemical identification phase of the risk 
assessment does not appear to have introduced substantial uncertainty. 

Although there is limited uncertainty associated with the analytical data per se, it is possible 
that the analytical method was not sufficiently sensitive to detect potential contaminants at 
concentrations that could pose a risk to human health. This potential uncertainty is evaluated 
by comparison of the MDLs for nondetect analytes to health-based screening values. The 
comparison is presented below. 

Soil 

The MDLs for the AOC 11 dataset were compared to the residential soil RSLs (cancer risk = 
1E-06; noncancer hazard quotient = 0.1). This comparison is presented in Table 7.21, and the 
results are discussed below. 

The MDLs for two SVOCs (4,6-dinitro-2-methylphenol and n-nitroso-di-n-propylamine) and 
one VOC (1,2-dibromo-3-chloropropane) exceeded their health-based screening values. The 
compounds 4,6-dinitro-2-methylphenol and 1,2-dibromo-3-chloropropane are pesticides with 
restricted uses and n-nitroso-di-n-propylamine is primarily a research chemical with no 
commercial purpose.  Based on the history of AOC11, the likelihood of these chemicals being 
present in soil at undetectable amounts is not likely, and these chemicals did not contribute to 
the uncertainty. 
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For several analytes listed in Table 7.21, RSLs were not available.  For these compounds, 
their historical uses were evaluated to assess the potential for them to have been released at 
AOC 11.  The chemicals and their uses were: 

• 1,3-Dichlorobenzene: 1,3-dichlorbenzene is used in the production of herbicides, 
insecticides, medicine, and dyes (http://www.atsdr.cdc.gov/tfacts10.pdf). 

• 2-Nitrophenol: 2-nitrophenol is used as an intermediate in the production of a 
number of chemicals, including rubber chemicals, dyes, pigments, and fungicides 
(ATSDR, 1992a). 

• 3-Nitroaniline: 3-nitroaniline is used in the production of dyes 
(http://www.inchem.org/documents/sids/sids/99092.pdf). 

• 4-Bromophenyl phenyl ether: 4-bromophenyl phenyl ether was used as a flame 
retardant additive in polymers and as a research chemical 
(http://toxnet.nlm.nih.gov/cgi-bin/sis/search/f?./temp/~ijPhoQ:1). 

• 4-Chlorophenyl phenyl ether: this compound was used as a dielectric fluid 
(http://toxnet.nlm.nih.gov/cgi-bin/sis/search/f?./temp/~yz7aYF:1). 

• 4-Nitrophenol: 4-nitrophenol was used as a fungicide in military footwear, leather 
tanning, manufacture of methyl and ethyl parathion, dyes, and oxydianiline 
manufacture (Toxicological Profile for Nitrophenols, ATSDR, 1992a). 

• Di-n-octyl phthalate: this compound is used in manufacturing as a plasticizer and dye 
carrier (http://toxnet.nlm.nih.gov/cgi-bin/sis/search). 

• Dimethyl phthalate: dimethyl phthalate has many manufacturing uses, including in 
solid rocket propellants, plastics, and insect repellants (http://toxnet.nlm.nih.gov/cgi-
bin/sis/search/f?./temp/~0h7Ca9:1). 

• Methylcyclohexane: this chemical is used as a solvent for cellulose derivatives, and as 
an intermediate in organic synthesis.  Methylcyclohexane is also found in jet fuels 
(http://toxnet.nlm.nih.gov/cgi-bin/sis/search/f?./temp/~QlolZ0:1). 

Based on the industrial, agricultural, and manufacturing uses of the above chemicals, it is 
unlikely that they would have been released at AOC 11.  Accordingly, the lack of screening 
values for these non-detected analytes contributed little to the HHRA uncertainty. 

Groundwater 

As shown in Table 7.22, the MDLs for dibenzofuran and heptachlor were greater than the tap 
water RSLs.  For each of these chemicals, the maximum soil detection or, if not detected in 
the soil samples, the maximum soil MDL was less than or equal to the soil screening level 
(SSL) with a DAF of 20.  This comparison indicates that these chemicals were unlikely to 
have leached to the groundwater.  For this reason, the elevated RLs for these chemicals did 
not contribute substantially to the HHRA uncertainty. 
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The MDLs for Aroclors 1016, 1221, 1232, 1242, 1248, 1254 and 1260 were greater than the 
tap water RSLs.  The only Aroclor detected in soil at AOC 11 was 1260.  Due to similarity in 
hydrophobicity, it is expected that these Aroclors would leach through the soil in a manner 
similar to that for Aroclor 1260.  The maximum soil concentration of 0.2 mg/kg was less than 
the SSL (DAF = 20) for Aroclor 1260 (0.48 mg/kg).  This comparison indicates limited 
potential for the Aroclors to leach to the groundwater even if they were present in the soil. 
For this reason, the RLs for these Aroclors contributed little to the HHRA uncertainty. 

The MDL for thallium was greater than the tap water RSL.  As described in Section 
5.2.1.1.1, the soil data indicate that thallium concentrations reflect natural background levels. 
Thus, any potential leaching of thallium to the groundwater would reflect that which occurs 
naturally at AOC 11.  For this reason, the elevated thallium MDL did not contribute 
substantially to the uncertainty. 

The MDLs for alpha-BHC and toxaphene were greater than the tap water RSLs.  These 
pesticides were not detected in the soil samples.  Of the 56 soil samples analyzed for full suite 
pesticides, alpha-BHC had eight samples, and toxaphene had only three samples that had 
MDLs greater than the SSLs with a DAF of 20.  For these two pesticides, the majority of the 
MDLs that exceeded the SSLs were associated with surface soil samples.  The corresponding 
subsurface soil samples all had MDLs less than the SSL with the exception one sample for 
alpha-BHC. It is unlikely that these two pesticides are present in the soil at concentrations that 
could pose a risk to groundwater quality.  Accordingly, their elevated tap water MDLs 
contributed little to the HHRA uncertainty. 

Dieldrin was detected in several surface soil samples at concentrations greater than the SSL 
with a DAF of 20.  Dieldrin was detected in only three subsurface soil samples at lower 
concentrations than the co-located surface samples.  Dieldrin was not detected in the 
subsurface soil in the eighteen other locations with co-located surface soil samples that had 
dieldrin detections.  The data indicate that dieldrin in the surface soil is not significantly 
leaching to the vadose zone; therefore, it is unlikely to have been present in the groundwater 
samples.  For this reason, the elevated groundwater MDLs for dieldrin did not contribute 
substantially to the HHRA uncertainty. 

Aldrin was detected in three surface soil samples at concentrations greater than the SSL with a 
DAF of 20.  Of those three locations, the co-located subsurface samples were non-detect for 
aldrin and all of the corresponding MDLs were less than the SSL with a DAF of 20.  Aldrin 
was only detected in one subsurface soil sample.  This detection exceeded the SSL with a DAF 
or 20.  All other subsurface samples were non detect for aldrin and their MDLs were below 
the SSL. For this reason, the elevated groundwater MDLs for dieldrin did not contribute 
substantially to the HHRA uncertainty. 

Heptachlor epoxide was only detected in two surface soil samples at concentrations greater 
than the SSL with a DAF of 20.  Heptachlor epoxide was not detected in any subsurface soil 
samples.  Only one subsurface sample had an MDL that was greater than the SSL.  For this 
reason, the elevated groundwater MDLs for heptachlor epoxide did not contribute substantially 
to the HHRA uncertainty. 
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The MDLs for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, bis(2-ethylhezyl)phthalate, dibenz(a,h)anthracene, and ideno(1,2,3-
cd)pyrene were greater than the tap water RSLs.  Each of these compounds was detected in the 
soil samples.  Only detections in the surface soil exceeded the SSLs (DAF = 20).  All of the 
subsurface samples had detections or MDLs for non-detections that were less than SSLs, 
indicating that these SVOCs are not leaching to the vadose zone.  For this reason, the elevated 
groundwater MDLs for SVOCs did not contribute substantially to the HHRA uncertainty. 

The MDLs for Pentachlorophenol were greater than the tap water RSLs. Pentachlorophenol 
was detected in seven surface soil samples and one subsurface soil sample at concentrations 
greater than the SSL with a DAF of 20. The HHRA may underestimate potential risk from 
groundwater due to the elevated MDLs for pentachlorophenol.  Although, all of the soil 
detections were in SB22 and the associated delineation borings, indicating that potential 
pentachlorophenol contamination would be limited to a small portion of AOC 11.  

The MDLs for atrazine, biphenyl, bis(2-chloroethyl)ether, bis(2-chloroisopropyl)ether, 
hexachlorbenzene, hexachlorobutadiene, hexachloroethane, 1,1,2-trichloroethane, 
1,1,2,2-tetrachloroethane, 1,2-dibromo-3-chloropropane, 1,2-dibromoethane, 
3,3-dichlorbenzidine, 4-chloroaniline, 4-nitroaniline, dibromochloromethane, and vinyl 
chloride were greater than the tap water RSLs.  As described below for each of these 
compounds, it is unlikely that they were released during historical use of FNOD. 

• Atrazine: Atrazine was first synthesized in 1955, and first registered for use in 1958 
(ATSDR, 2003).  FNOD was used as an ordnance depot from 1917 to 1950, at which 
time it was transferred to the Navy. In 1960, the facility was declared excess. 
Because atrazine was registered for use only 2 years before the facility was declared 
excess, it is unlikely that this herbicide was applied at AOC 11. 

• Biphenyl: The primary use of biphenyl is in the formulation of dye carriers for textile 
dyeing. Biphenyl is used as an intermediate for PCBs and as a paper impregnant for 
citrus fruit where it acts as a fungicide. In the past, a major use of biphenyl has been 
as a component of heat-transfer fluids (http://www.epa.gov/chemfact/biphe-sd.pdf). 

• Bis(2-chloroethyl)ether: historical solvent for fats, waxes, greases, and esters; 
component of paints and varnishes; used in cleaning textiles, in purification of oils 
and gasoline, and in synthesis of pharmaceuticals and other organic chemicals; former 
insecticide and soil fumigant; intermediate in the synthesis of an algicide and a 
microbiocide (ATSDR, 1989a). 

• Bis(2-chloroispropyl)ether: solvent for fats, waxes, and greases; used in paints and 
varnishes, in spotting and cleaning solutions, in textile processing, as a chemical 
intermediate, and as a research chemical (http://toxnet.nlm.nih.gov/cgi-
bin/sis/search/f?./temp/~SFVssx:1). 

• Hexachlorobenzene: hexachlorobenzene is used in the manufacture of rubber, in 
pyrotechnics, in the manufacture of electrodes, in dye manufacture, as a fungicide on 
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wheat, and in the manufacture of pentachlorophenol (http://toxnet.nlm.nih.gov/cgi-
bin/sis/search/f?./temp/~M9cGj2:1). 

• Hexachlorobutadiene: uses include solvent for elastomers, heat transfer liquid, 
transformer and hydraulic fluid, chemical intermediate for lubricants and rubber, 
gyroscope fluid, grape fumigant, and in the recovery of chlorine-containing gas at 
chlorine plants (http://toxnet.nlm.nih.gov/cgi-bin/sis/search/f?./temp/ ~z3dNXM:1). 

• Hexachloroethane: used in pyrotechnics, as a polymer additive, as a moth repellant, 
as a plasticizer, and in several manufacturing processes 
(http://toxnet.nlm.nih.gov/cgi-bin/sis/search/f?./temp/~E10A0z:1). 

• 1,1,2,2-Tetrachloroethane, and 1,1,2-trichloroethane: 1,1,2,2-tetrachloroethane was 
historically used as a degreasing agent.  Chlorinated ethanes have been found at 
military environmental sites.  Under anaerobic conditions, 1,1,2,2-tetrachloroethane 
degrades to 1,1,2-trichloroethane and 1,2-dichloroethene, neither of which was 
detected in the soil or groundwater samples. Based on the absence of the parent 
compound and daughter products in soil and groundwater samples, it is unlikely that 
1,1,2,2-tetrachloroethane and 1,1,2-trichloroethane were released at AOC 11. 

• 1,2-Dibromo-3-chloropropane: intermediate in production of organic chemicals; soil 
fumigant and nematocide on agricultural crops, turf grass, and nursery crops 
(ATSDR, 1992b). 

• 1,2-Dibromoethane: former additive to leaded gasoline; other uses included soil 
fumigant for agricultural crops and turf grass, pest control in wood, beehives, and 
ornamental plants; and chemical intermediate in production of dyes, resins, waxes, 
and gums (ATSDR, 1992c). 

• 3,3’-Dichlorobenzidine: 3,3’-dichlorobenzidine is used in the production of pigments 
for printing inks, textiles, plactics and enamels, paint, leather, and rubber 
(http://www.atsdr.cdc.gov/substances/toxsubstance.asp?toxid=200). 

• 4-Chloroaniline: 4-chloroanliline is used as an intermediate in the production of 
several urea herbicides and insecticides (e.g., monuron, diflubenzuron, monolinuron), 
azo dyes and pigments (e.g., Acid Red 119:1, Pigment Red 184, Pigment Orange 
44), and pharmaceutical and cosmetic products 
(http://www.inchem.org/documents/cicads/cicads/cicad48.htm). 

• 4-Nitroaniline: 4-nitroaniline is used primarily as intermediates in the production of a 
variety of chemicals, including antioxidants, antiozonants, dyes and pigments 
(http://www.epa.gov/chemrtk/mntranlc/c14391tp.pdf). 

• Dibromochloromethane: used in the synthesis of organic compounds including fire 
extinguishing agents, aerosol propellants, and pesticides 
(http://toxnet.nlm.nih.gov/cgi-bin/sis/search/f?./temp/~KOOJZ9:1). 

• Vinyl chloride: tetrachloroethene (PCE) and trichloroethene (TCE) were often used at 
military facilities as degreasing agents.  Vinyl chloride can result from the reductive 
dechlorination of PCE and TCE.  Based on the absence of parents compounds (PCE 
and TCE) and daughter products (cis-1,2-dichloroethene and vinyl chloride) in the 
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soil and groundwater samples, it is unlikely that chlorinated ethenes were released 
during historical use of FNOD. 

While solvents were used historically at military facilities, there is no documented evidence 
that solvent operations occurred at AOC 11.  No solvents were detected in soil samples other 
than methylene chloride, a common laboratory contaminant, was detected in two soil samples 
at low concentrations. Based on the historical uses of the above chemicals, and very limited 
presence of VOCs, the elevated MDLs did not contribute substantially to the HHRA 
uncertainty. 

The MDLs for 4,6-dinitro-2-methylphenol, and n-nitroso-di-n-propylamine were greater than 
the tap water RSLs.  As described above in the soil evaluation, it is unlikely that either of 
these chemicals would have been used as part of historical FNOD operations.  For this reason, 
their analytical sensitivity contributed little to the HHRA uncertainty. 

Screening values were not available for 1,3-dichlorobenzene, methylcyclohexane, 
2-nitrophenol, 3-nitroaniline, 4-bromophenyl phenyl ether, 4-chlorophenyl phenyl ether, 
4-nitroaniline, 4-nitrophenol, di-n-octyl phthalate, and dimethyl phthalate, and 2-hexanone. 
As described in the evaluation of the soil MDLs, based on the agricultural, industrial, and 
manufacturing uses of these compounds, it is unlikely that these compounds would have been 
released at AOC 11. For this reason, the lack of screening values for these compounds 
contributed little to the HHRA uncertainty. 

7.1.6.1.2 Uncertainty Associated with COPC Selection 

Surrogate screening values were used for acenaphthylene, benzo(g,h,i)perylene, delta-BHC, 
alpha and beta endosulfan, endosulfan sulfate, endrin aldehyde, endrin ketone, and 
phenanthrene.  Because the relative toxicity between the compounds and their surrogates is not 
known, use of the surrogate values could have resulted in elimination of chemicals from the 
quantitative HHRA that should have been retained as COPCs.  Based on the lack of 
toxicological information for these compounds, the degree of uncertainty introduced by this 
approach cannot be estimated. 

A new background study was conducted after the preparation of the RI that developed 
background threshold values (BTVs). An evaluation of COPCs relative to the new BTVs was 
performed and is provided in Appendix J.  The evaluation results indicate that incorporating 
the new BTVs would not affect the conclusions concerning the potential risks associated with 
soil or groundwater. 

7.1.6.1.3 Uncertainty Associated with TICs 

As described in Section 7.1.2, the analytical results included a number of TICs.  The majority 
of these TICs were not considered in the quantitative HHRA because of low detection 
frequency, low detected concentrations, uncertainty in the molecular structure of the 
chemicals, and/or the natural occurrence of the TIC.  By reducing the number of chemicals 
quantitatively evaluated, this approach has the potential to underestimate the risk.  For the 
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following reasons, however, the potential to underestimate the risk is low.  First, the soils and 
groundwater were analyzed for a full suite of chemicals.  It is unlikely that a potential 
contaminant would have been omitted from the analyte list.  Second, the majority of TICs not 
considered in the HHRA had low detection frequencies, indicating that their presence was 
isolated.  Third, the detected concentrations tended to be low.  Finally, a number of the TICs 
not quantitatively evaluated were likely naturally occurring.  A substance that is naturally 
occurring is not part of a CERCLA release.  For these reasons, the deletion of TICs from the 
COPC list has low potential to underestimate the AOC 11 risk. 

7.1.6.1.4 Uncertainty from Exposure Assessment 

When evaluating exposure, probable scenarios are developed to estimate conditions and 
duration of human contact with COPCs.  Scenarios are based on observations or assumptions 
about the current or potential activities of human populations that could result in direct 
exposure.  To prevent underestimations of risk, scenarios incorporate exposure levels, 
frequencies, and durations at or near the top end of the range of probable values.  This 
approach is sometimes termed an RME, one that may be at the high end of a range of 
exposures but still probable. 

Default values, such as ingestion rates, are used in the exposure calculations to quantify 
intakes.  Although these values are based on EPA-validated data, there is uncertainty in the 
applicability of such values to any particular exposed population or individual.  To address this 
uncertainty, default values are typically selected to err on the side of conservatism. 

Exposure concentrations of COPCs are developed from the analytical results.  It was assumed 
the contaminant levels used in the exposure calculations remained constant throughout the 
exposure period with no reduction due to chemical attenuation, depletion or degradation.  This 
assumption is conservative and most likely results in overestimation of exposure.  The 
associated uncertainty is that actual risk is less than estimated. 

The uncertainty associated with the exposure assessment is appreciable.  However, the 
uncertainty is generally from conservative overestimation of exposure variables.  This 
approach is protective of potentially exposed populations.  All of these factors contribute to a 
substantial but not unusually high level of uncertainty in the estimates of risk for all exposure 
pathways.  The uncertainty is generally that risk has been overestimated, not underestimated. 

7.1.6.1.5 Uncertainty from Toxicity Assessment 

For some chemical substances, there is little or no toxicity information available and for many 
chemicals, the available data are typically from animal studies.  The relative strength of the 
available toxicological information generates some uncertainty in the evaluation of possible 
adverse health effects and the exposure level at which they may occur.  To provide for a 
margin of error, EPA applies conservative adjustments to the toxicity values. 
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For non-carcinogenic substances, RfD and RfC values are typically established only after 
uncertainty and/or modifying factors are applied.  These factors may result in an RfD/RfC that 
is as little as a thousandth or less of the “safe” dose level determined through animal studies. 

Numerical toxicity values for dermal exposure have not been developed by EPA.  To 
quantitatively assess risk from dermal exposure, route to route extrapolation of the oral 
toxicity value to a dermal toxicity value was used.  Because of potential differences in patterns 
of distribution, metabolism, and excretion between oral and dermal routes of exposure, use of 
oral toxicity values for dermal exposure may overestimate or underestimate risk, depending on 
the chemical.  The RfDs used in the quantitative HHRA were developed for chronic exposure. 
The construction worker would experience subchronic exposure.  Thus, use of chronic RfDs 
for the construction worker will overestimate non-cancer hazards, potentially by an order of 
magnitude. 

For carcinogens, the slope factor represents the 95 percent upper confidence limit (UCL) of an 
extrapolated low dose response curve.  The actual carcinogenic potency of a substance at low 
doses is almost certainly less.  Additionally, many substances identified as carcinogens in 
high-dose laboratory testing may not be carcinogenic at low doses and/or may not be 
carcinogenic to humans. 

Only one analyte, carbazole, was detected in soil that did not have an RSL.  It was detected in 
9 of the 56 samples collected at AOC11. Carbazole is an anthracene derivative and anthracene 
has an established RSL of 1,700 mg/kg. The maximum concentration of carbazole of 
2.3 mg/kg is well below the RSL for anthracene.  This fact, along with its low detection 
frequency, suggests that the lack of an RSL for carbazole did not contribute substantially to the 
risk. 

7.1.7 Human Health Risk Assessment Summary 

A baseline HHRA was conducted at AOC 11. Exposures to current and future adolescent 
trespasser/site visitor, current and future adult trespasser/site visitor, current and future 
outdoor maintenance worker, future indoor worker, future residents (child, adult, and age-
adjusted) and future construction workers were quantified. Constituents in the AOC 11 soil do 
not pose a risk to the current and future adolescent trespasser/site visitor, current and future 
adult trespasser/site visitor, current and future outdoor maintenance worker, future indoor 
worker, or future construction worker. Constituents in the AOC 11 soil resulted in a cancer 
risk greater than the target risk range of 1E-06 to 1E-04 for the future child and adult resident. 
The primary risk drivers were arsenic, chromium, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-c,d)pyrene in soil. Although 
cobalt in groundwater contributed greater than an HI of 1 to the overall risk, this metal was 
not identified as a groundwater contaminant. 

7.2 SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT 

In accordance with EPA’s Ecological Risk Assessment Guidance for Superfund: Process for 
Designing and Conducting Ecological Risk Assessments (EPA, 1997d), the first step in a 
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SLERA is the initial problem formulation.  The next step is an initial screening based on a 
very conservative approach. To provide the risk manager with additional information, this 
SLERA includes a refined evaluation of chemicals identified during the initial screening. 

7.2.1 Step 1 - Problem Formulation 

Problem formulation involves preparing descriptions of AOC 11 history and environmental 
setting, contaminant sources, fate and transport of AOC 11 chemicals, and potential receptors. 
This information is used to build the conceptual model for the ecological risk assessment.  The 
conceptual model includes a discussion of exposure pathways, as well as assessment and 
measurement endpoints. 

7.2.1.1 AOC 11 History and Environmental Setting 

AOC 11 is located within FNOD, which is located within the City of Suffolk, Virginia. 
FNOD is bounded by the Nansemond River to the west and the James River to the north.  The 
Respass Beach/Holly Acres residential area is located 1 mile east of AOC 11 and to the east of 
I-664 and Streeter Creek.  The Huntersville and Wynwood communities are located 
approximately 2 miles south of AOC 11 and east of I-664. 

As described in Section 1.2.1, the current property owners at FNOD, as listed in the 2011 
Draft PA (USACE, 2011), are: 

• TCC Real Estate Foundation, 
• Dominion Lands, 
• Continental Bridgeway, 
• Continental Lakeview, 
• Continental Tech, 
• Harbour View, 
• City of Suffolk, 
• River Stone Chop House, 
• Apple Eight, 
• Suffolk Towers, LLC, 
• Bridgeway, LB, 
• GE, 
• Ashley Capital, 
• City of Suffolk Economic Development Authority, 
• VDOT, 
• HRSD, 
• Lockheed Martin, and 
• Sysco Foods. 

Land use within FNOD boundary primarily consists of commercial and light industrial use, 
with residential developments to east and west (USACE, 2011).  Commercial development is 
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occurring along the southern portion of FNOD and parcels are continually being developed for 
commercial and retail space (USACE, 2011). 

7.2.1.2 Contaminant Sources 

AOC 11 contains four Smokeless Powder Magazines (D-403, D-404, E-408, and H-413) and 
one Ammunition Magazine (I-1).  Several ground scars were observed in historical aerial 
photographs around the areas of the Smokeless Powder Magazines and the Ammunition 
Magazine. In a 1954 aerial photograph, a vertical tank was observed northeast of E-408. 
This tank was a 9,500 gallon chemical storage tank associated with a lumber treatment plant 
(Building 559) (USACE, 2011).  Although there is no documentation of the chemical contents 
of the tank, it is possible that pentachlorophenol was used at FNOD to treat lumber and may 
have been stored in the tank (USACE, 2011). Open storage was also observed occurring 
within and immediately east of the AOC boundary in historical aerial photographs.  Currently, 
AOC 11 is not used and is vegetated.  Abandoned drums were observed at sample locations 
SB28 and SB29.  One drum at SB29 was half full of unknown liquid, while the drums at SB28 
were empty.  These drums have been removed.  At this time, the only contaminant source at 
AOC 11 is residual contamination in the surface soil and subsurface soil. 

7.2.1.3 Fate and Transport 

AOC 11 is located in a wooded area and consists of relatively flat terrain.  There is no surface 
water or sediment at AOC 11, but TCC Lake is located along the western boundary of 
AOC 11.  TCC Lake is being investigated as a separate site by the USACE.  Therefore, these 
media were not considered in this SLERA. Depth to groundwater at AOC 11 ranges from 4 to 
12 feet bgs. Potential transport pathways for chemicals in the surface soil and subsurface soil 
are leaching to groundwater, volatilization to air, entrainment in fugitive dust emissions, 
migration to surface water and sediment via overland flow, and contaminant migration with 
groundwater.  Factors affecting the migration of contaminants by these processes are further 
discussed in the Section 6.1. 

Various metals and organic chemicals detected in the surface soil may bioaccumulate.  This fate 
process was evaluated in the food web exposure scenario. 

7.2.1.4 Preliminary Conceptual Model 

Information on the habitat features and the fate and transport of the chemicals detected at the 
AOC 11 were used to build the preliminary conceptual model.  The conceptual model 
addresses potentially complete exposure pathways, receptors, and endpoints. 

7.2.1.4.1 Exposure Pathways 

AOC 11 is located in a wooded area with the TCC Lake near the site boundary.  The sediment 
and surface water of TCC Lake are being investigated separately by the USACE.  Discharge 
of AOC 11 groundwater to surface water was determined to be an incomplete transport 
pathway. Thus, the only medium evaluated for ecological receptors is AOC 11 soil.  Because 
ecological receptors primarily contact surface soil, the ecological risk assessment considered 
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exposure to chemicals only in the surface soil.  The subsurface soil samples were collected 
beneath the ecologically active zone at approximately 5 feet bgs. Lower trophic level 
receptors, such as plants and soil invertebrates, will be exposed through direct contact. 
Wildlife receptors may be exposed to soil contaminants through inhalation and dermal contact 
as well as ingestion. The data necessary to estimate dermal exposure are generally not 
available for wildlife, and the data and methods required to estimate inhalation exposure are 
poorly developed or not available (EPA, 1993).  Therefore, for the purposes of this 
assessment, both dermal and inhalation exposure are assumed to be negligible.  For wildlife 
receptors, only exposure through the ingestion pathway was quantified.  This ingestion 
pathway considered bioaccumulation of chemicals into the tissue of the wildlife receptors food 
source as well as incidental ingestion of soil. 

7.2.1.4.2 Receptors 

Based on the wooded nature of AOC 11, potential ecological receptors include terrestrial 
plants, soil invertebrates, terrestrial mammals, and terrestrial birds.  Reptiles and amphibians 
could also be exposed to the chemicals in the surface soil. 

7.2.1.4.3 Assessment and Measurement Endpoints 

The conclusion of the problem formulation includes the selection of assessment and 
measurement endpoints.  Based on the habitat and types of chemicals present, six assessment 
endpoints were chosen to evaluate the potential risk to ecological receptor populations at 
AOC 11.  Each assessment endpoint and corresponding representative species or community is 
described below. 

Growth, survival, and reproduction of soil invertebrate communities — Soil invertebrates, 
such as earthworms, promote soil fertility by breaking down organic matter and releasing 
nutrients.  Invertebrates also improve aeration, drainage, and aggregation of soil, and serve as 
a forage base for many terrestrial species.  The soils at AOC 11 will support fewer 
insectivorous birds and mammals if chemical concentrations are limiting the growth, survival, 
and reproduction of soil invertebrate communities. 

Growth, survival, and reproduction of terrestrial plant communities — Plants provide food, 
cover, and nesting material for many animals. The soils at AOC 11 will support fewer birds 
and mammals if chemical concentrations are limiting the growth, survival, and reproduction of 
plants. 

Growth, survival, and reproduction of avian terrestrial insectivores — These receptors 
consume insects or other soil invertebrates.  These birds are second order consumers, and are 
thus susceptible to exposure to bioaccumulative chemicals.  Many insectivores also have 
significant direct contact with soils while foraging.  A juvenile American robin (Turdus 
migratorius) was chosen to represent this assessment endpoint.  Robins live in a variety of 
habitats, including woodlands, swamps, suburbs, and parks.  Robins forage along the ground 
for ground-dwelling invertebrates and search for fruit and foliage-dwelling insects in low tree 
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branches (EPA, 1993).  While growing in the nest, earthworms constitute the majority of the 
diet of the juvenile robin. 

Growth, survival, and reproduction of avian terrestrial carnivores — These receptors are top 
level predators and are susceptible to bioaccumulative chemicals, especially those that have the 
potential to biomagnify through terrestrial food chains.  The red-tailed hawk (Buteo 
jamaicensis) was chosen to represent this endpoint.  Red-tailed hawks nest primarily in 
woodlands.  They feed in open country on a wide variety of small- to medium-sized prey 
(EPA, 1993). 

Growth, survival, and reproduction of mammalian terrestrial insectivores — These receptors 
are second order consumers and are susceptible to exposure to bioaccumulative chemicals. 
The short-tailed shrew (Biarina brevicauda) was chosen to represent this endpoint.  These 
shrews typically consume various kinds of plant material and insects. 

Growth, survival, and reproduction of mammalian terrestrial carnivores — Because these 
receptors are top level consumers, they are susceptible to bioaccumulative chemicals, 
especially those that have the potential to biomagnify through terrestrial food chains.  The red 
fox (Vulpes vulpes) was chosen to represent this endpoint.  The diet of a red fox typically 
includes various small mammals such as mice, shrews, and voles and could potentially include 
small birds (e.g., fledglings). 

Although potentially complete exposure pathways exist for reptiles and amphibians, they were 
not specifically selected as receptors because information concerning toxicological effects on 
these receptors is limited.  The assessment indirectly evaluates these groups because there are 
receptors included in the assessment that have similar diets to reptiles and amphibians (such as 
the red fox and short-tailed shrew). 

7.2.2 Maximum Exposure Evaluation 

The screening level step is a very conservative evaluation in which the maximum 
concentration in a particular medium is compared to benchmark values for a target community 
(e.g., terrestrial plants) or is used to estimate the chemical consumption rate for comparison to 
no observed adverse effect levels (NOAELs) for wildlife receptors (e.g., mammalian 
insectivore).  The approach for this initial screening is presented by receptor type. 

Because of their status as essential nutrients, calcium, magnesium, potassium, and sodium 
were not considered in the screening level ecological risk assessment. 

7.2.2.1 Terrestrial Plant and Soil Invertebrate Communities 

EPA’s ecological soil screening levels (Eco-SSLs) (EPA, 2003b, with updates) are the 
preferred source of benchmark values protective of terrestrial plants and soil invertebrates. 
However, only a limited number of Eco-SSLs are available.  For chemicals without Eco-SSLs, 
benchmark values were obtained from the following sources in the order listed below: 
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• 1995 EPA Region 3 Biological Technical Advisory Group (BTAG) soil benchmark 
concentrations. 

• Toxicological Benchmarks for Screening Contaminants of Potential Concern for 
Effects on Terrestrial Plants: 1997 Revision (Efroymson et al., 1997a). 

• Toxicological Benchmarks for Contaminants of Potential Concern for Effects on Soil 
and Litter Invertebrates and Heterotrophic Processes: 1997 Revision (Efroymson et 
al., 1997b). 

• Screening values from the British Columbia Ministry of Environment, the Canadian 
Council of Ministers of the Environment, the Ontario Ministry of Environment and 
Energy, and the Netherlands Ministry of Housing, Spatial Planning and the 
Environment, as presented in Attachment 1-1 of the EPA Guidance for Developing 
Ecological Soil Screening Levels (EPA, 2003b), and EPA Region 5 Ecological 
Screening Levels (EPA, 2003c). 

The maximum concentration of each analyte detected in the surface soil samples was compared 
to its benchmark value.  Analytes with detected concentrations greater than their benchmark 
values were retained for further analysis. 

7.2.2.2 Wildlife Receptors 

The Eco-SSLs include concentrations protective of mammals and birds. Only a few chemicals 
are characterized by Eco-SSLs.  For those chemicals with mammalian and/or avian Eco-SSLs, 
these benchmark values were used for the initial screening of the food web.  The maximum 
concentration of each detected analyte was compared to the Eco-SSLs.  Chemicals with 
detected concentrations greater than the Eco-SSLs were retained for further analysis. 

For chemicals without Eco-SSLs, the potential effects to wildlife receptors was assessed by 
estimating the chemical intake for each receptor and comparing this intake to the NOAEL. 
The intake calculations included both incidental ingestion of soil and the ingestion of chemicals 
accumulated in the tissue of the wildlife receptor’s diet (plants, invertebrates, and/or 
mammals).  For wildlife receptors, exposure was evaluated only for the important 
bioaccumulative chemicals identified in Table 4-2 of Bioaccumulation Testing and 
Interpretation for the Purpose of Sediment Quality Assessment: Status and Needs (EPA, 
2000).  The NOAELs were obtained from Toxicological Benchmarks for Wildlife: 1996 
Revision (Sample et al., 1996).  Chemicals that result in a NOAEL-based quotient greater than 
1 were retained for further analysis. 

In order to calculate chemical intake, it is necessary to estimate chemical bioaccumulation. 
Attachment 4-1 of EPA’s Guidance for Developing Ecological Soil Screening Levels (EPA, 
2003a, as updated in 2007) provides soil-to-plant, soil-to-earthworm, and soil-to-mammal 
equations or bioaccumulation factors (BAFs) for a number of inorganic and organic chemicals. 
This EPA document was the primary source for uptake models.  If an uptake model for a 
particular chemical was not available in the EPA document, then the following documents 
were consulted: 
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• Baes, C.F. III, R.D. Sharp, A.L. Sjoreen, and R.W. Shor, 1984.  A Review and 
Analysis of Parameters for Assessing Transport of Environmentally Released 
Radionuclides Through Agriculture (Baes et al., 1984). Oak Ridge National 
Laboratory (ORNL)-5786. 

• Bechtel-Jacobs, 1998. Empirical Models for the Uptake of Inorganic Chemicals from 
Soil by Plants.  Prepared for U.S. Department of Energy.  BJC/OR-133, September. 

• Sample, B.E., J.J. Beauchamp, R.A. Efroymson, and G.W. Suter II, 1998. 
Development and Validation of Bioaccumulation Models for Small Mammals (Sample 
et al., 1998b).  ES/ER/TM-219. 

• Sample, B.E., G.W. Suter II, J.J. Beauchamp, and R.A. Efroymson, 1998a.  
Literature-Derived Bioaccumulation Models for Earthworms: Development and 
Validation (Sample et al., 1998a).  Env. Toxicol. Chem., Vol. 18, No. 9, pp. 2110-
2120. 

If a suitable BAF could not be found in the documents listed above, a default value of 1 was 
used. 

7.2.2.3 Comparison to Ecological Soil Screening Levels 

In this section, the maximum detected concentration of chemicals with Eco-SSLs is compared 
to these benchmark values.  For chemicals that were not detected in any samples, the 
maximum detection limits were used for comparison.  The comparisons are provided in 
Table 7.23. 

Aluminum does not have a screening value (EPA, 2003d).  Instead, the soil conditions are 
used to evaluate whether this metal should be identified as a chemical of potential ecological 
concern (COPEC).  Aluminum is potentially toxic to ecological receptors if the soil pH is less 
than 5.5 (EPA, 2003d).  The soil pH data collected for AOC 11 showed the range of pH was 
4.5 to 4.8.  Although the aluminum surface soil concentrations at AOC 11 were statistically 
greater than the background values for FNOD, the mean AOC 11 concentration was less than 
twice the mean FNOD background concentration.  It is likely that the aluminum data reflect 
natural variability in mineralogy, and not AOC 11 contamination. Due to the low soil pH and 
a concentration above base background, aluminum was retained for further evaluation with 
respect to all potential ecological receptors.. 

Antimony was detected in four of the surface soil samples.  The maximum concentration was 
less than the Eco-SSL for soil invertebrates, but greater than the Eco-SSL for mammals. 
Therefore, antimony was evaluated in the food web exposure analysis.  Eco-SSLs for 
terrestrial plants and birds were not available. A soil benchmark concentration for plants of 
5 mg/kg was obtained from ORNL (1997a).  This benchmark is greater than the maximum 
detected concentration of 1.7 L mg/kg.  Therefore, adverse effects to plants are not expected. 

Arsenic was detected in all 36 surface soil samples.  The maximum concentration detected was 
greater than the Eco-SSLs for mammals, birds, and terrestrial plants.  A soil invertebrate 

U.S. Army Corps of Engineers 
Final_AOC11_RI.docx 7-31 7/3/13 



 
 

 
     

 
   
  

  
 

   
   

   
  

   
 

 
  

   
  

 
 

  
  

 
  

  
 

 
  
 
 
  

  
   

 
 

  
    

   
 

 
 

 
   

  

   
  

USACE—Final Remedial Investigation Report for AOC 11—FNOD—Suffolk, VA 

Eco-SSL was not available for arsenic, but a soil benchmark concentration for earthworms of 
60 mg/kg for arsenic was obtained from ORNL (1997b).  Arsenic concentrations were above 
this soil benchmark concentration.  Arsenic was retained for further evaluation with respect to 
all potential ecological receptors. 

The maximum detected concentration of barium was less than the available Eco-SSLs.  Avian 
and terrestrial plant Eco-SSLs were not available for barium.  A plant soil benchmark 
concentration of 500 mg/kg was obtained from ORNL (1997a).  The barium concentrations 
were less than this benchmark concentration, indicating minimal potential for adverse effects 
to the plant community.  No data were available to describe the effects on birds; therefore, 
barium was evaluated in the food web analysis for birds. 

The maximum detected concentration of beryllium was less than the mammalian and soil 
invertebrate Eco-SSLs.  A terrestrial plant Eco-SSL was not available for beryllium. 
However, a soil benchmark concentration of 10 mg/kg was obtained from ORNL (1997a). 
The maximum beryllium concentration detected (0.69 mg/kg) was well below this soil 
benchmark concentration for terrestrial plants, indicating minimal potential for adverse effects 
to the plant community.  An avian Eco-SSL was not available for beryllium. Therefore, 
beryllium was included in the food web analysis for birds. 

The maximum cadmium concentration was less than the Eco-SSLs for terrestrial plants and 
soil invertebrates, but greater than the avian and mammalian Eco-SSLs.  Therefore, cadmium 
was evaluated in the food web analysis of birds and mammals. 

The maximum chromium concentration was greater than the avian and mammalian Eco-SSLs. 
Therefore, chromium was included in the food web analysis.  Eco-SSLs for terrestrial plants 
and soil invertebrates are not available.  In the Ecological Soil Screening Levels for Chromium 
(EPA, 2005b), 11 plant studies that meet the study acceptance criteria were identified. 
Although no observed adverse effect concentration (NOAEC) values from these studies ranged 
between 20 mg/kg and 138 mg/kg, two studies identified EC50 values of 3 mg/kg and 9 mg/kg, 
and one study identified a lowest observed adverse effect concentration of 15 mg/kg.  The 
maximum chromium concentration was greater than the toxicity values from all of these 
studies.  Two soil invertebrate studies that met the Eco-SSL guidance criteria were identified 
in EPA, 2005b.  In both studies, a maximum acceptable toxicant concentration (MATC) of 
57 mg/kg, based on reproduction, was determined.  These studies suggest that the chromium 
concentrations at AOC 11 have the potential to adversely affect soil invertebrates.  Chromium 
was retained for further analysis with respect to potential effects on plants and soil 
invertebrates. 

The maximum cobalt concentration was less than the available Eco-SSLs.  An Eco-SSL was 
not available for soil invertebrates.  In two studies cited in the Concise International Chemical 
Assessment Document 69 for Cobalt and Inorganic Compounds (WHO, 2006), soil 
concentrations of 30 mg/kg and 91.9 mg/kg were associated with no significant effects on the 
test species Eisenia foetida.  The maximum cobalt concentration in the AOC 11 surface soil, 
9.3 mg/kg, is less than the no effects values observed in the two studies.  Based on the 
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available information, cobalt in the AOC 11 soil has minimal potential to adversely affect 
invertebrates. 

The maximum copper concentration (962 mg/kg) was greater than the Eco-SSLs for mammals, 
birds, terrestrial plants, and soil invertebrates.  Therefore, copper was retained for further 
evaluation. 

According to the Eco-SSL for iron, iron phytotoxicity is a function of soil pH and oxidation-
reduction potential.  Oxidation-reduction potential data are not available for AOC 11.  As 
described in Section 5.2.1.1, although several iron detections in the surface soil samples were 
greater than the 95 percent UTL for FNOD, most of these detections may reflect natural 
heterogeneity based on coastal plain sands and sediment being highly varied in composition..  
Therefore, the potential risks associated with iron at AOC 11 are expected to be consistent 
with the potential risks due to the presence of iron throughout the region.  For this reason, 
iron is not identified as a COPEC. 

The maximum lead concentration exceeded the mammalian, avian, and terrestrial plant Eco-
SSLs.  Therefore, lead was retained for further evaluation with respect to these receptors. 
The maximum lead concentration did not exceed the soil invertebrate Eco-SSL, indicating no 
potential for adverse effects to this receptor. 

The maximum manganese concentration is less than the Eco-SSLs for plants, soil 
invertebrates, mammals, and birds.  The manganese at AOC 11 does not pose a threat to 
ecological receptors. 

The maximum nickel concentration is less than the Eco-SSLs for plants, soil invertebrates, 
mammals, and birds.  The nickel at AOC 11 does not pose a threat to ecological receptors. 

The maximum selenium concentration exceeded the mammalian, avian, and terrestrial plant 
Eco-SSLs.  Therefore, selenium was retained for further evaluation with respect to these 
receptors.  The maximum selenium concentration did not exceed the soil invertebrate 
Eco-SSL, indicating no potential for adverse effects to this receptor. 

The maximum silver concentration was less than the available Eco-SSLs.  An Eco-SSL for 
invertebrates was not available.  A soil benchmark concentration of 50 mg/kg for soil 
microorganisms and microbial processes was obtained from ORNL (1997b).  The maximum 
detected concentration, 2.6 mg/kg, was less than this benchmark concentration.  In addition, 
14-day exposure of earthworms (Lumbricus terrestris) to 1,600 milligrams (mg) silver/kg dry 
soil (applied as silver sulfide) resulted in no effect on mortality, burrowing time, appearance, 
or weight (Beglinger & Ruffing, 1997, as cited in Concise International Chemical Assessment 
Document #44, WHO, 2002). Based on the available toxicity information, silver in the AOC 
11 soil has minimal potential to pose adverse effects to ecological receptors.  Silver is not 
identified as a COPEC. 

The maximum vanadium detection exceeded the avian Eco-SSL, but not the mammalian 
Eco-SSL.  Terrestrial plant and soil invertebrate Eco-SSLs were not available for vanadium. 
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The statistical analysis of the surface soil data demonstrated that the vanadium concentrations 
at AOC 11 were consistent with background conditions.  Therefore, any potential effects to 
ecological receptors would be due to naturally occurring background conditions, and not to a 
historical AOC 11 release.  Accordingly, vanadium was not identified as a COPEC. 

The maximum zinc concentration (3,680 mg/kg) was greater than the Eco-SSLs for mammals, 
birds, terrestrial plants, and soil invertebrates.  Therefore, zinc was retained for further 
evaluation. 

The maximum combined concentration of DDD, DDE, and DDT exceeded the Eco-SSL for 
mammals and birds.  Benchmark values protective of plants and terrestrial invertebrates were 
not found.  The Eco-SSL document for DDT and its metabolites (EPA, 2007c) identified one 
study eligible for use in development of a plant Eco-SSL.  This study identified a MATC of 
7.1 mg/kg. According to the Environmental Health Criteria 83, earthworms are insensitive to 
DDT and its metabolites at levels higher than those likely to be found in the environment 
(2,000 mg/kg was the concentration cited in one study).  The concentrations observed at 
AOC 11 (maximum combined concentration of 0.3 mg/kg) are substantially less than the 
values identified in these studies.  Based on this information, it is unlikely that DDT, DDE 
and DDD pose a threat to terrestrial invertebrates or plants at AOC 11.  DDE, DDD, and 
DDT were retained for food web analysis. 

The maximum dieldrin concentration was greater than the mammalian and avian Eco-SSLs. 
Eco-SSLs for terrestrial plants and soil invertebrates are not available.  Studies by Rajanna and 
De la Cruz (1977) determined a NOAEC of 50 mg/kg based on the effects of dieldrin on plant 
growth.  The maximum dieldrin concentration observed at AOC 11 (1.7 mg/kg) is 
substantially less than this NOAEC.  Minimal information concerning the toxicity of dieldrin 
toward soil invertebrates could be found. The available information suggests that dieldrin is 
toxic to earthworms only at high application rates (http://www.uwex.edu/ces/wihort/turf/ 
Earthworms.htm). It appears that birds and mammals are more sensitive to dieldrin than soil 
invertebrates.  For this reason, and based on the absence of information concerning soil 
invertebrate toxicity, dieldrin is not retained for further evaluation with respect to soil 
invertebrates.  The potential for dieldrin to affect mammals and birds was assessed in the food 
web analysis. 

The maximum pentachlorophenol concentration exceeded the mammalian, avian, and 
terrestrial plant Eco-SSLs.  Therefore, pentachlorophenol was retained for further evaluation 
with respect to these receptors.  The maximum pentachlorophenol concentration did not 
exceed the soil invertebrate Eco-SSL, indicating no potential for adverse effects to this 
receptor. 

PAH effects are evaluated in terms of the combined low molecular weight PAH concentrations 
and the combined high molecular weight PAH concentrations.  The maximum low molecular 
weight PAH concentration was calculated by summing the maximum concentrations for 
acenaphthalene, acenaphthylene, anthracene, fluoranthene, fluorene, naphthalene, and 
phenanthrene.  The resulting concentration exceeds the Eco-SSLs for terrestrial invertebrates 
and mammals.  Eco-SSLs are not available for plants or birds.  Anthracene EC50 values of 
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30 mg/kg and 720 mg/kg were observed for oats and cucumbers by Michell et al. (WHO, 
Environmental Health Criteria 202), while soy bean, heath barksia, yellow bloodwood, and 
sheoak showed no effects up to 1,000 mg/kg.  The maximum low molecular weight PAH 
concentration, 421.9 mg/kg, was greater than the anthracene EC50 for oats, but less than the 
other effects concentrations.  Low molecular weight PAHs were retained for further evaluation 
with respect to all receptors. 

The sum of the maximum detections for high molecular weight PAHs (benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 
dibenzo(a,h)anthracene, indeno(1,2,3-c,d)pyrene, and pyrene) was greater than the Eco-SSL 
for terrestrial invertebrates and mammals.  Eco-SSLs were not available for plants or birds. 
Based on a single study, EPA (2007b) developed a series of NOAELs for birds, the lowest of 
which was 2 mg/kg-day.  Based on the potential for high molecular weight PAHs to 
bioaccumulate and this relatively low toxicity reference value (TRV), high molecular weight 
PAHs were retained for further analysis with respect to birds.  For plants, Sverdrup, et al 
(2007) developed a no observed effects concentration (NOEC) of 69 mg/kg for 
benzo(a)pyrene.  Several samples contained high molecular weight PAHs at a combined 
concentration greater than this NOEC.  High molecular weight PAHs are identified as 
COPECs for terrestrial plant, terrestrial invertebrates, birds, and mammals. 

In summary, the following chemicals were retained for the food web analysis: antimony, 
arsenic, barium (birds only), beryllium (birds only), cadmium, chromium, copper, lead, 
selenium, zinc, DDT and metabolites, dieldrin, pentachlorophenol, low molecular weight 
PAHs, and high molecular weight PAHs.  In addition, arsenic, chromium, copper, lead, 
selenium, zinc, pentachlorophenol, low molecular weight PAHs, and high molecular weight 
PAHs were retained for further evaluation with respect to potential effects to soil invertebrates 
and/or plants. The list of chemicals retained for further analysis is presented in Table 7.24.  

7.2.2.4 Comparison to Soil Benchmark Concentrations 

Eco-SSLs have not been developed for the majority of the chemicals on the analyte list for 
AOC 11.  To assess whether a chemical has the potential to affect adversely soil invertebrates, 
terrestrial plants, or wildlife receptors which directly contact the soil, the maximum 
concentration or detection limit (if the analyte was not detected in any samples) was divided by 
its soil benchmark concentration to result in an ecological quotient (EQ = concentration of 
chemical/soil benchmark concentration).  Because an EQ less than or equal to one is 
considered to be protective, only EQs greater than one are discussed below.  Soil benchmark 
concentrations were obtained from EPA Region 3 BTAG (EPA, 1997e).  If a BTAG value was 
not available, benchmarks developed by ORNL (ORNL, 1997a and 1997b) and other agencies 
(EPA, 2003b) were used.  This comparison is provided in Table 7.25. 

7.2.2.4.1 Detected Analytes with Soil Benchmark Concentrations 

Based on comparison to the BTAG benchmark value, the maximum mercury concentration 
resulted in an EQ of 4.7.  A soil benchmark concentration for plants of 0.3 mg/kg was 
obtained from ORNL (1997a).  The maximum detected concentration of mercury was 0.27 
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mg/kg, indicating minimal potential for mercury to adversely affect plant communities.  A soil 
benchmark concentration for earthworms of 0.1 mg/kg was obtained from ORNL (1997b). 
The maximum mercury detections exceeded this latter benchmark value by a factor of 2.7.  
The earthworm benchmark was based on a single study completed in 1983. In a more recent 
study, earthworms were exposed to 22 mg/kg mercury in soil (described as a non-lethal dose) 
in order to assess the effect of pre-exposure to mercury on toxic response (Gudbrandsen et al., 
2007). The 50 percent lethal concentration (LC50) for pre-exposed worms was 545 mg/kg, as 
compared to a LC50 of 170 mg/kg for non-pre-exposed worms. These results differ 
substantially from the findings of the 1983 study, in which there was a 65 percent decrease in 
survival of the test species at a concentration of 0.5 mg/kg (the benchmark value was obtained 
by dividing the 0.5 mg/kg concentration by 5). This comparison highlights the uncertainty 
associated with the benchmark value. The LC50 values from the 2007 study are orders of 
magnitude greater than the mercury concentrations observed at AOC 11. Based on this 
information, it is likely that mercury at AOC 11 poses minimal threat to the terrestrial 
invertebrate community.  Mercury is not identified as a COPEC for plants or soil 
invertebrates.  Mercury is a bioaccumulative chemical; therefore, potential for mercury to 
affect wildlife receptors was addressed in the food web analysis. 

Thallium was detected in one surface soil sample at a concentration of 0.79 mg/kg.  A soil 
benchmark concentration of 1 mg/kg for plants was obtained from ORNL (1997a).  The 
maximum thallium concentration (0.79 mg/kg) is below the plant benchmark concentration, 
indicating minimal potential for thallium to adversely affect plants.  Little information 
concerning the toxicity of thallium to soil invertebrates is available.  As discussed in Section 
5.2.1.1, comparison of the single thallium detection to the quantitation limits reported for the 
Background Study suggests that the thallium detection represents background conditions.  The 
low detection, isolated occurrence, and background evaluation suggest that thallium has 
limited potential to affect adversely the soil invertebrate community. For these reasons, 
thallium was not retained as a COPEC. 

7.2.2.4.2 Non-Detect Analytes with Soil Benchmark Concentrations 

The following organic chemicals were not detected in any of the soil samples but had 
quantitation limits that exceeded the screening values: 2-chloronaphthalene, 3-nitroaniline, 
2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-dichlorophenol, 2,4-dimethylphenol, 
2-chlorophenol, 2-methylphenol, 2-nitrophenol, 3,3’-dichlorobenzidine, 4,6-dinitro-2-
methylphenol, 4-chloroaniline, 4-nitrophenol, bis(2-chloroethyl)ether, 
bis(2-chloroisopropyl)ether, gamma-BHC (lindane), hexachlorobutadiene, 
hexachlorocyclopentadiene, hexachloroethane and toxaphene. 

2,4,5-trichlorophenol and 2,4,6-trichlorophenol were not detected in any soil samples.  The 
maximum quantitation limit of each chlorophenol was 4 mg/kg, which exceeded the BTAG 
screening value of 0.1 mg/kg.  Soil benchmark concentrations for invertebrates of 9 mg 
2,4,5-trichlorophenol/kg soil and 10 mg 2,4,6-trichlorophenol/kg soil were obtained from 
ORNL (1997b). A soil benchmark concentration for plants of 4 mg 2,4,5-trichlorophenol/kg 
soil was also obtained from ORNL (1997a).  Based on these benchmark concentrations, the 
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presence of the trichlorophenols at concentrations equal to or less than their maximum 
quantitation limits would not pose a threat to plants or invertebrates. 

The screening values used for 2-chlorophenol and 2,4-dichlorophenol were Canadian Council 
of Ministers of the Environment and British Columbia Agricultural Land Use screening 
values. ORNL developed earthworm soil benchmark concentrations of 10 mg/kg for 
3-chlorophenol and 20 mg/kg for 3,4-dichlorophenol (ORNL, 1997b), and plant soil 
benchmark concentrations of 7 mg/kg for 3-chlorophenol and 20 mg/kg for 3,4-dichlorophenol 
(ORNL, 1997a).  Available toxicity information (WHO, 1989) suggests that chlorophenols 
with chlorines in the 3- and 5-position are more toxic than equivalent chlorophenols with 
chlorines in the 2- or 4- position.  Thus, application of the benchmark concentrations for 
3-chlorophenol and 3,4-dichlorophenol to 2-chlorophenol and 2,4-dichlorophenol is 
conservative.  The maximum quantitation limits of 2-chlorophenol and 2,4-dichlorophenol, 
4 mg/kg, were less than these soil benchmark concentrations.  The presence of the 
chlorophenols at concentrations equal to or less than their maximum quantitation limits would 
not pose a threat to plants or invertebrates. 

2-Methylphenol (o-cresol) was not detected in any soil samples.  Cresols are a naturally 
occurring and manufactured group of chemicals (ATSDR, 1992d) found in many foods and in 
wood and tobacco smoke, crude oil, coal tar, and wood preservatives.  Although cresols are 
common in the environment, they are usually present at low concentrations because they 
rapidly degrade.  The half-life of cresols in soil is about one week.  Based on the short half-
life, lack of detection in soil samples, and natural occurrence, cresols were eliminated as 
COPECs. 

2,4-Dimethylphenol has a variety of uses, including the manufacture of pharmaceuticals, 
plastics, insecticides, fungicides, rubber chemicals, wetting agents, and dyestuffs, and as an 
additive to lubricants and gasoline.  This chemical biodegrades readily in the soil 
(http://www.speclab.com/compound/c105679.htm). Based on its biodegradability, it is 
unlikely that appreciable amounts of residual 2,4-dimthylphenol would be present if the 
chemical had been released to AOC 11.  Therefore, this chemical was eliminated as a 
COPEC. 

For 4,6-dinitro-2-methylphenol, also known as dinitro-ortho-cresol, a NOAEC for the 
earthworm of 10 mg/kg was developed by van der Hoeven.1 The maximum quantitation limit, 
2 mg/kg, was less than this NOAEC, indicating minimal potential for 4,6-dinitro-2-
methylphenol to affect soil invertebrates even if the chemical were present at concentrations 
less than or equal to the quantitation limit.  Based on the available toxicity information and the 
absence of detections, 4,6-dinitro-2-methylphenol was eliminated as a COPEC. 

Additional toxicity information on 2-nitrophenol was found.  In tests using earthworms, 
Broeker et al., and Koerdal et al.,2 developed 28-day lethal concentration of 50 percent of the 

1 as cited in http://www.inchem.org/documents/ehc/ehc/ehc220.htm#__Toc478363977 
2 http://www.inchem.org/documents/cicads/cicads/cicad__20.htm#SectionNumber:10.2 
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organisms (LC50) values of 250 to 500 mg/kg. For plants, Broeker et al., and Koerdal et al. 
also developed a 14-day effects concentration on 10 percent of the organisms (EC10) of 
10 mg/kg.  These concentrations are higher than the maximum quantitation limit (4 mg/kg), 
indicating minimal potential for toxicity to lower trophic level receptors if the chemical were 
present at concentrations less than the quantitation limit.  Based on the absence of detections 
and the available toxicity information, 2-nitrophenol was not retained as a COPEC. 

4-nitrophenol was used as a fungicide in military footwear, leather tanning, manufacture of 
methyl and ethyl parathion, dyes, and oxydianiline manufacture (ATSDR, 1992a).  Based on 
the commercial use and the absence of similar compounds, it is unlikely that 4-nitrophenol is 
present at AOC 11.  Therefore, 4-nitrophenol was not retained as a COPEC. 

Only three quantitation limits exceeded the 4-chloroaniline benchmark obtained from the 
Ontario Agricultural Ministry.  The maximum quantitation limit exceeded this screening value 
by a factor of 3.  ORNL developed soil benchmark concentrations for 3-chloroaniline of 
30 mg/kg (earthworms) and 20 mg/kg (plants) (ORNL 1997a and 1997b). All quantitation 
limits for 4-chloroaniline are less than the benchmark concentrations for 3-chloroaniline. In 
addition, according to WHO’s CICAD: “The results available on microorganisms and plants 
indicate a low toxicity potential of 4-chloroaniline in the terrestrial environment.”  Based on 
the absence of detections in the soil samples and the available ecotoxicity information, 
4-chloroaniline was eliminated as a COPEC. 

The maximum gamma-BHC quantitation limit exceeded the screening value by a factor of only 
2.4.  Of the 29 non-detect results, 26 samples had quantitation limits that were less than the 
screening value. Based on the small number of samples with quantitation limits greater than 
the screening value, the absence of detections, and the small factor by which the maximum 
quantitation limit exceeded the screening value, gamma-BHC was eliminated as a COPEC. 

The maximum hexachlorocyclopentadiene quantitation limit exceeded the screening value by a 
factor of only 2.  Of the 29 non-detect results, 26 samples had quantitation limits that were 
less than the screening value.  Based on the small number of samples with quantitation limits 
greater than the screening value, the absence of detections, and the small factor by which the 
maximum quantitation limit exceeded the screening value, hexachlorocyclopentadiene was 
eliminated as a COPEC. 

3,3’-Dichlorobenzidine is used in the production of some pigments for paints (ATSDR, 1998). 
However, there is no evidence of paint releases at AOC 11.  Based on the use and lack of 
detection of 3,3’-dichlorobenzidine in any soil samples, it is unlikely that this chemical was 
released at AOC 11.  Therefore, this chemical was eliminated as a COPEC. 

Hexachlorobutadiene is used in the production of natural and synthetic rubber (ATSDR, 
1994). Other chemicals also used in the rubber production, 2-nitrophenol and 
1,3,5-trinitrobenzene, were not detected in the soil samples.  These data suggest that rubber 
materials were not released at AOC 11.  Because there is no evidence indicating that 
hexachlorobutadiene was released at AOC 11, this chemical was eliminated as a COPEC. 
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The maximum quantitation limit of bis(2-chloroethyl)ether resulted in an EQ of 6.1. Available 
information suggests that this chemical degrades readily in the environment.  In a study by 
Kincannon and Lin (1986, as cited in ATSDR, 1999c), an initial half-life of 16.7 days 
followed by an increase in the degradation rate to a half-life of 8 days was observed for 
bis(2-chloroethyl)ether in soil. Based on this half-life data, it is unlikely that appreciable 
amounts of residual bis(2-chloroethyl)ether would be present in the soil if the chemical had 
been released at AOC 11.  Therefore, this chemical was eliminated as a COPEC. 

The maximum quantitation limit of bis(2-chloroisopropyl)ether resulted in an EQ of 6.1.  In 
the past, bis(2-chloroisopropyl)ether has been used primarily as a solvent for fats, waxes, and 
greases; as an extractant; in paint and varnish removers; in spotting and cleaning solutions; 
and in textile processing.3 Solvents were not detected in the AOC 11 samples, suggesting that 
no solvent release occurred at AOC 11.  It is unlikely that chemicals associated with textile 
processing would have been released at a former ordnance depot.  Based on historical use of 
the chemical and absence of detections, bis(2-chloroisopropyl)ether was eliminated as a 
COPEC. 

2-Nitroaniline and 4-nitroaniline are used primarily as intermediates in the production of a 
variety of chemicals, including antioxidants, antiozonants, dyes and pigments for 4-nitroaniline 
and polymer additives, veterinary pharmaceuticals, and water-treatment chemicals for 
2-nitroaniline.4 3-Nitroaniline is used in the production of dyes.5 Based on these uses, and the 
fact that nitroanilines were not detected in any soil samples, it is unlikely that nitroanilines 
would have been released at AOC 11.  Therefore, these chemicals were eliminated as 
COPECs. 

Although toxaphene was first produced in 1946, its use did not become prevalent until the 
1970s, when it became a replacement insecticide for DDT (Lake Michigan Management 
Plan).6 Toxaphene’s primary use was as an insecticide on agricultural crops such as cotton, 
peas, corn, fruit, vegetables, and rice.  Toxaphene was also used on flowering plants and to 
control livestock parasites.  Based on these agricultural uses, it is unlikely that toxaphene was 
applied at AOC 11.  For this reason and due to the absence of detection in the soil samples, 
toxaphene was eliminated as a COPEC. 

Monochloronaphthalenes have been used in gauge fluids, instrument seals, heat exchange 
fluids, specialty solvents, engine crankcase additives, color dispersions, motor tune-up and 
compounds, in the synthesis of dyes, and as a wood preservative.7 Based on the uses of 
monochloronaphthalenes and its lack of detection in soil samples, it is unlikely that 
2-chloronaphthalene was released at AOC 11. Therefore, this chemical was eliminated as a 
COPEC. 

3 http://www.toxmap.nlm.nih.gov/toxmap/main/chemPage.jsp?chem=BIS(2-CHLOROISOPROPYL)ETHER 
4 http://www.epa.gov/chemrtk/mntranlc/c14391tp.pdf 
5 http://www.inchem.org/documents/sids/sids/99092.pdf 
6 http://www.epa.gov/grtlakes/lakemich/lmlamp2000/LM%20Table%20of%20Contents.pdf 
7 http://ww.inchem.org/documents/cicads/cicads/cicad34.htm#4.0 
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7.2.2.4.3 Non-Detect Analytes Without Soil Benchmark Concentrations 

Several organic chemicals were not detected in the soil samples and were not characterized by 
soil benchmark concentrations.  These chemicals are: 1,1,2-trichloro-1,2,2-trifluoroethane; 
chloroethane; cyclohexane; isopropylbenzene; methyl acetate, methylcyclohexane; 
4-bromophenyl-phenylether; 4-chlorophenyl-phenylether; bis(2-chloroethoxy)methane; 
m-nitrotoluene; and N-nitrosodi-n-propylamine. 

The maximum quantitation limit for each VOC (1,1,2-trichloro-1,2,2-trifluoroethane, 
chloroethane, cyclohexane, isopropylbenzene, methyl acetate, and methylcyclohexane) was 
0.006 mg/kg. It is unlikely that any of these VOCs are present at sufficient quantity to pose a 
threat to ecological receptors.  Therefore, all VOCs were eliminated as COPECs. 

3-Nitrotoluene (or m-nitrotoluene) was not detected in any samples and had a quantitation limit 
of 0.25 mg/kg.  The other nitrotoluenes, 2-nitrotoluene and 4-nitrotoluene, were detected only 
in 1 of 29 samples. These data indicate limited potential for widespread nitrotoluene 
contamination. Accordingly, the non-detected analyte 3-nitrotoluene was not retained as a 
COPEC. 

Ecotoxicity information could not be found for 4-chlorophenyl-phenylether, 4-bromophenyl-
phenylether, bis(2-chloroethoxy)methane, and n-nitroso-di-n-prophyl-amine.  Based on the 
complete absence of detections of these chemicals, there is no evidence that they were released 
at AOC 11.  Therefore, these chemicals were eliminated as COPECs. 

7.2.2.4.4 Detected Analytes without Soil Benchmark Concentrations 

Several organic chemicals detected in the soil samples were not characterized by soil 
benchmark concentrations.  These chemicals are benzaldehyde, benzoic acid, caprolactam, 
o-nitrotoluene (2-nitrotoluene), p-nitrotoluene (4-nitrotoluene), carbazole, and dibenzofuran. 

Benzaldehyde was detected in surface soil sample SB05 at a concentration of 1.2 mg/kg 
(0.68 J mg/kg in the field duplicate).  No information concerning the ecotoxicity of 
benzaldehyde could be found.  It should be noted that, in addition to industrial use in a number 
of products (e.g.; flavoring agent, pharmaceuticals, plastic additive), benzaldehyde is 
produced naturally by plants.  Based on the isolated detection and its potential to be naturally 
occurring, benzaldehyde is expected to pose minimal threat to ecological receptors. 

Benzoic acid was a TIC in six surface soil samples.  The maximum estimated concentration is 
0.87 mg/kg.  No ecotoxicity information on benzoic acid was found.  “Benzoic acid occurs 
naturally in free and bound form in many plant and animal species. It is a common metabolite 
in plants and organisms (Hegnauer, 1992).” (WHO, 2000)  The benzoic acid concentrations 
observed in the AOC 11 samples were low, less than 1 mg/kg. AOC 11 is heavily vegetated, 
indicating the presence of a natural source of the benzoic acid.  Based on the low 
concentrations and the potential for the benzoic acid to be naturally occurring, benzoic acid 
was eliminated as a COPEC. 
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Caprolactam, a TIC observed in three samples, had a maximum estimated concentration of 
0.027 mg/kg.  Based on the low observed concentrations, it is unlikely that caprolactam is 
present in sufficient quantity to pose a threat to ecological receptors.  Therefore, caprolactam 
was eliminated as a COPEC. 

2-Nitrotoluene and 4-nitrotoluene were detected only in the sample collected at SB29. 
Ecotoxicity information on 2-nitrotoluene and 4-nitrotoluene was not found.  Based on their 
limited occurrence (1 of 29 samples), it is unlikely that these two chemicals pose a threat to 
ecological receptors. 

Carbazole was detected in 8 of 29 samples collected and dibenzofuran was detected in 6 of 29 
surface soil samples collected.  The maximum concentrations were 2.3 mg carbazole/kg soil 
and 1.2 mg dibenzofuran/kg soil.  A study by Sjursen et al. (2001) identified reproduction 
NOECs of 17 mg/kg for carbazole and 14 mg/kg for dibenzofuran for exposure of Folsomia 
fimetaria. Higher reproduction NOECs were identified in a study by Sverdrup et al. (2002) 
investigating the effects of polycyclic aromatic compounds on Enchytraeus crypticus. Sverdrop 
et al. (2003) investigated the effects of carbazole and dibenzofuran on the seed emergence and 
growth of red clover, ryegrass, and mustard. Concentrations estimated to decrease seedling 
growth by 20 percent were 36 to 390 mg/kg for carbazole and 43 to 93 mg/kg for 
dibenzofuran. Seedling growth was the most sensitive endpoint evaluated in the study. The 
carbazole and dibenzofuran detections were less than these toxicity values, indicating that 
carbazole and dibenzofuran do not pose a threat to plants or soil invertebrates. 

7.2.2.4.5 Summary 

For those chemicals that lack Eco-SSLs, the initial screening against benchmark concentrations 
demonstrated that these analytes do not pose a risk to the plant community or soil invertebrate 
community. Potential effects to wildlife receptors via the food chain are evaluated in the 
section below. 

7.2.2.5 Food Web Exposure Analysis 

7.2.2.5.1 Approach 

The food web exposure analysis evaluates the potential for mammals and birds exposed to food 
(e.g., plants; worms) potentially affected by the soil contaminants to experience adverse 
effects.  In accordance with EPA Region 3 guidance,8 chemicals identified as important 
bioaccumulative chemicals (EPA, 2000) were evaluated for exposure to upper trophic level 
receptors via the food web.  Unless otherwise noted in Section 7.2.2.3, chemicals with 
mammalian and avian Eco-SSLs were not included in the food web exposure analysis. 

Food web exposure for wildlife is expressed in terms of dietary doses.  These dietary doses 
are estimated based on models that integrate species-specific life history attributes and 

8 http://www.epa.gov/reg3hwmd/risk/eco/faqs/screenbench.htm#q04 
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chemical-specific bioaccumulation relationships.  The intakes estimated by these models are 
compared to NOAELs and LOELs to identify COPECs requiring further evaluation. 

The ingestion of chemicals in the soil by wildlife receptors was estimated using the following 
equation: 

 N E j = [Soil j × Ps × FIR]+ ∑ Bij × Pi × FIR
 i=1  

where: 

Ej = total exposure (mg/kg/d) 
Soilj = concentration of chemical (j) in soil (mg/kg) 
Ps = soil ingestion rate as proportion of diet 
FIR = species-specific food ingestion rate (kg food/kg body weight/d) 
Bij = concentration of chemical (j) in biota type (i) (mg/kg) 
Pi = proportion of biota type (i) in diet 

For the initial screening, it was assumed that the ecological receptors would be exposed to the 
maximum soil concentration, that the receptor would consume food only from AOC 11, and 
that all of the chemical contamination associated with the soil is bioavailable.  These 
assumptions are very conservative. 

The specific life history parameters required to estimate exposure of each receptor to 
chemicals in the AOC 11 soil include body weight, food ingestion rates, dietary components 
and percentage of the overall diet represented by each major food type, and approximate 
amount of soil that may be incidentally ingested based on feeding habits.  The values used for 
these parameters are presented in Table 7.26.  The values were selected to provide a 
maximum exposure analysis (i.e., minimum body weight, maximum food ingestion rate).  The 
diet of the American robin is for a 7-day old hatchling, instead of an adult; the diet of the 
hatchling includes earthworms and soil, but no plant material. 

A critical component for the estimation of dietary exposure of birds and mammals is 
measurements of COPEC concentrations in wildlife foods.  Because no - data specific to AOC 
11 were available, it was necessary to estimate dietary concentrations based on values in the 
literature.  Dietary items for which tissue concentrations were estimated include terrestrial 
plants, soil invertebrates (earthworms), and small mammals.  The methodologies used for 
these tissue calculations are outlined below.  Default factors of 1 were used only when suitable 
bioaccumulation data were unavailable. 

Plant Bioaccumulation: The plant BAFs used in the calculations are presented in Table 7.27.  
Soil-to-plant BAFs were obtained from EPA’s Ecological Soil Screening Levels for individual 
chemicals or EPA’s Guidance for Developing Ecological Soil Screening Levels (EPA, 2005d). 
If BAFs were not available from these documents, BAFs were obtained from Bechtel-Jacobs 
(1998), Baes et al. (1984) or in accordance with EPA (2007b). 

U.S. Army Corps of Engineers 
Final_AOC11_RI.docx 7-42 7/3/13 



 
 

 
     

    
   

  
   

 
 

    
  

  
   

   
  

  

 
    

  
  

 
 

 
 

 

   
 

   
   

 
 

 
 
 
 

 
 

 
 
 

   
 

 
  

 

USACE—Final Remedial Investigation Report for AOC 11—FNOD—Suffolk, VA 

Bioaccumulation by Earthworms: The earthworm BAFs used in the calculations are 
presented in Table 7.27.  Earthworm BAFs were obtained from EPA’s Ecological Soil 
Screening Levels for individual chemicals or EPA’s Guidance for Developing Ecological Soil 
Screening Levels (EPA, 2005d).  If BAFs were not available from these EPA documents, 
BAFs were obtained from Sample et al. (1998a) or in accordance with EPA (2005d). 

Ingestion of Small Mammals: The small mammal BAFs used in the calculations are 
presented in Table 7.28.  For a limited number of chemicals, BAFs were obtained from EPA’s 
Ecological Soil Screening Levels for individual chemicals, EPA’s Guidance for Developing 
Ecological Soil Screening Levels (EPA, 2005d), and Sample et al. (1998b) (the general small 
mammal values).  For inorganic chemicals and organic chemicals without soil-to-small 
mammal BAF values, a BAF of 1 was assumed (EPA, 2005d).  

7.2.2.5.2 Food Web Exposure Analysis Results 

The NOAEL-based EQ is obtained by dividing the chemical intake or daily dose by the 
chemical NOAEL, and the lowest observed adverse effect level (LOAEL)-based EQ is 
obtained by dividing the chemical intake or daily dose by the chemical LOAEL.  A NOAEL-
based EQ less than or equal to one indicates that the chemical is not expected to pose a threat 
to the wildlife receptor.  Similarly, a LOAEL-based EQ less than one indicates that the 
calculated intake for the wildlife receptor is less than the amount estimated to pose a 
measurable effect on the wildlife receptor.  The EQs are presented in Table 7.29. 

Metals 

The maximum concentration of arsenic, barium, mercury, and selenium resulted in NOAEL-
based EQs less than or equal to 1, indicating no threat to wildlife receptors from these metals. 

Mammalian TRVs are available for antimony.  The NOAEL-based EQ calculated for the 
short-tailed shrew was greater than 1, but the associated LOAEL-based EQ was less than 1. 
Avian toxicity values are not available for antimony.  Antimony was detected in four surface 
soil samples with a maximum concentration of 1.7 mg/kg and a median detection of 
0.8 mg/kg.  In the background surface soil samples, antimony was not detected and had 
sample quantitation limits ranging from 0.46 mg/kg to 0.93 mg/kg.  The maximum detection 
slightly exceeded the range of background SQLs, while the median detection was within the 
range of background SQLs. These data do not provide evidence of an antimony release. 
Accordingly, antimony was not retained as a COPEC for birds. 

Avian TRVs are not available for beryllium.  Beryllium was detected in only one sample at a 
concentration of 0.69 mg/kg.  This concentration is approximately twice the 95 percent UTL 
for the background dataset.  Based on its isolated detection and low concentration, beryllium is 
not expected to pose a threat to birds. 

The maximum cadmium concentration resulted in a NOAEL-based EQ of 2 and a LOAEL-
based EQ of 0.4 for the American robin.  Although the maximum intake rate exceeds the 
value associated with no effect, the rate is less than that associated with an observable adverse 
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effect, indicating minimal potential for adverse effects to the insect-eating bird community. 
For the other wildlife receptors, the NOAEL-based EQs were less than or equal to 1. 
Cadmium was not retained as a COPEC. 

The maximum lead concentration resulted in NOAEL-based EQs less than 1 for the red-tailed 
hawk and red-tailed fox, indicating that the lead contamination does not pose a threat to these 
receptors.  For the American robin and the short-tailed shrew, the maximum NOAEL-based 
EQs were greater than 1, but the LOAEL-based EQs were less than 1. Lead was not retained 
as a COPEC because the LOAEL-based EQs indicate minimal potential for a threat to birds. 

The maximum concentration of chromium, copper, and zinc resulted in NOAEL-based and 
LOAEL-based EQs greater than 1 for the American robin.  The NOAEL-based EQs calculated 
for the short-tailed shrew were all greater than 1, but the associated LOAEL-based EQs were 
less than 1.  All other NOAEL-based EQs for these three metals were less than 1.  Chromium, 
copper, and zinc were retained for further analysis with respect to insect-eating birds 
(American robin). 

Organic Chemicals with Mammalian and Avian NOAELs/LOAELs 

Alpha-chlordane, gamma-chlordane, alpha-BHC, beta-BHC, delta-BHC, endosulfan I, 
endosulfan II, gamma-BHC (lindane), Aroclor 1242, Aroclor 1254, and low molecular weight 
PAHs had all NOAEL-based EQs less than 1, indicating that these compounds do not pose a 
threat. 

For DDT, DDE, and DDD, the maximum combined chemical intake was greater than the 
NOAELs for the American robin, red-tailed hawk, short-tailed shrew, and red fox, but was 
less than the LOAELs.  Comparison to the LOAELs indicates minimal potential for DDD, 
DDE, and DDT to affect these wildlife receptors.  DDT and its metabolites were not retained 
as COPECs. 

The maximum dieldrin concentration resulted in NOAEL-based EQs that exceeded 1.0 for 
avian and mammalian receptors.  All LOAEL-based EQs were either equal to or greater than 
1. Dieldrin was retained for further analysis. 

The maximum endrin concentration resulted in NOAEL-based and LOAEL-based EQs that 
exceeded 1.0 for the American robin.  The EQs for the other receptors were less than 1. 
Endrin ingestion by the American robin was retained for further analysis. 

The maximum pentachlorophenol concentration resulted in NOAEL-based EQ of 4 and a 
LOAEL-based EQ of 0.9 for the American robin.  The EQs for the other receptors were less 
than 1.  Based on comparison to the LOAEL, pentachlorophenol has minimal potential to pose 
a threat to the insect-eating bird community.  Pentachlorophenol was not retained as a 
COPEC. 
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The NOAEL-based and LOAEL-based calculated for exposure of the American robin and 
short-tailed shrew to high molecular weight PAHs were greater than 1.  For the red fox, the 
NOAEL-based EQ was greater than 1, but the LOAEL-based EQ was less than 1, indicating 
minimal potential for adverse effects.  High molecular weight PAHs were retained as COPECs 
for the American robin and short-tailed shrew. 

Organic Chemicals with Mammalian NOAELs/LOAELs Only 

Aldrin, heptachlor, methoxychlor, Aroclor-1016, Aroclor-1248, and toxaphene had toxicity 
values for the mammalian receptors but not for the avian receptors.  The NOAEL-based EQs 
calculated for aldrin, heptachlor, methoxychlor, Aroclor 1016, and toxaphene were less than 
1, indicating that the compounds do not pose a threat to mammals. For Aroclor 1248, the 
NOAEL EQ for the shrew was greater than 1, but the LOAEL EQ was less than 1, indicating 
minimal potential for this PCB to pose a threat to this receptor. 

Of the PCBs on the analyte list, only one PCB (Aroclor-1260) was detected. Aroclor-1260 was 
detected at only one of the 29 sampling locations at a concentration of 0.02 mg/kg.  Based on 
this isolated occurrence and low concentration, it is unlikely that PCBs are present at AOC 11 
in sufficient quantity to pose a threat to birds. Furthermore, the quantitation limits associated 
with those PCBs characterized by avian NOAELs/LOAELs (Aroclor-1242 and Aroclor-1254) 
resulted in no potential threat to birds.  Therefore, PCBs were eliminated as wildlife COPECs. 

Aldrin was detected in three samples at concentrations of 0.014 J mg/kg, 0.0023 J mg/kg, and 
0.00048 J mg/kg.  In a study that used quail as the test species, 0.5 mg aldrin/kg diet showed 
no clear effects on egg production, percentage fertility, or percentage hatchability (as cited in 
WHO, 1989).  Eggs from chickens fed 1 mg aldrin/kg diet for two years showed normal 
fertility and hatchability (Brown et al., 1965, as cited in WHO, 1989).  The maximum aldrin 
concentration is estimated to result in an earthworm concentration (robin diet) of 0.016 mg/kg 
and mammal concentration (hawk diet) of 0.014 mg/kg.  These maximum dietary 
concentrations are less than the concentrations which showed no reproductive effects.  Based 
on the available toxicity data and the low detection frequency, aldrin has minimal potential to 
adversely affect birds. 

As described in Section 7.2.2.4.3, toxaphene was not detected in any of the AOC 11 soil 
samples.  Based on prior commercial use of this chemical, it is unlikely that toxaphene would 
have been released at AOC 11.  Therefore, toxaphene was eliminated as a wildlife COPEC. 

Methoxychlor was detected in one sample at a concentration of 0.00056 J mg/kg, and 
heptachlor was detected in two samples at concentrations of 0.00039 J mg/kg and 0.0003 J 
mg/kg.  Based on these very low concentrations and limited occurrence, it is unlikely that 
heptachlor or methoxychlor at AOC 11 poses a threat to birds. Both chemicals were 
eliminated as wildlife COPECs. 
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Organic Chemicals without NOAELs/LOAELs 

The following chemicals had no screening values for any wildlife receptors: 4-chlorophenyl-
phenyl ether; heptachlor epoxide; hexachlorobenzene; hexachlorobutadiene; hexachlorocyclo-
pentadiene; hexachloroethane, PCB-1221, PCB-1232, and PCB-1260. 

As described above, the only PCB detection was PCB-1260 in one sample at a concentration 
of 0.02 mg/kg.  As discussed previously, PCBs were eliminated as COPECs based on their 
limited presence at AOC 11 and the EQs calculated for those PCBs with TRVs. 

Hexachlorobutadiene, which was not detected in the AOC 11 soil, was used in the production 
of natural or synthetic rubber (ATSDR, 1994).  As described previously, other chemicals 
associated with rubber production were also not detected, indicating no release of rubber-
related chemicals at AOC 11.  Therefore, hexachlorobutadiene was eliminated as a wildlife 
COPEC. 

Hexachlorobenzene was not detected in the soil samples.  Hexachlorobenzene was used as an 
agricultural fungicide, in the production of pyrotechnic/ordnance materials, synthetic rubber, 
and dyes, in the manufacture of electrodes, and as a wood preservative (ATSDR, 2002).  Two 
explosives-related chemicals were detected at sample location SB29 at low concentrations. 
These data do not provide evidence of a widespread historical release of explosives at 
AOC 11.  In addition, historical activities at AOC 11 were not associated with wood 
preservation or the other manufacturing processes in which hexachlorobenzene was used.  It is 
unlikely that hexachlorobenzene would have been released at AOC 11 through historical 
activities.  Therefore, hexachlorobenzene was not retained as a COPEC. 

Hexachlorocyclopentadiene was not detected in the soil samples. The primary use of 
hexachlorocyclopentadiene was in the manufacture of chlorinated cyclodiene pesticides, such 
as aldrin and dieldrin (ATSDR, 1999b).  The data suggest that dieldrin was applied at 
AOC 11.  It is possible that hexachlorocyclopentadiene was present in the dieldrin 
formulation.  As an impurity, however, this chemical would have been present at much lower 
concentrations than the dieldrin.  In addition, hexachlorocyclopentadiene is not persistent in 
the environment: this chemical is readily biodegraded under both aerobic and anaerobic 
conditions, and is subject to photolysis and hydrolysis (ATSDR, 1999b).  Thus, any 
hexachlorocyclopentadiene originally associated with the dieldrin would have attenuated.  It is 
unlikely that this chemical is present in sufficient quantity to pose an adverse effect to wildlife 
receptors. 

Hexachloroethane was historically used by the military in smoke pots and grenades and as a 
component of insecticidal formulations (ATSDR, 1997).  Hexachloroethane was not detected 
in any of the AOC 11 soil samples.  Dieldrin was the primary insecticide detected throughout 
AOC 11.  Dieldrin was produced from epoxidation of aldrin.  Aldrin contained less than 0.1 
percent hexachloroethane (ATSDR, 2002).  Aldrin was detected in only a few samples and at 
trace concentrations.  If hexachloroethane had been associated with the dieldrin applied at 
AOC 11, then the hexachloroethane would have been originally present at trace levels. 
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Furthermore, hexachloroethane can degrade aerobically and anaerobically in the soil.  A study 
cited in ATSDR (1997) demonstrated 99 percent loss of hexachloroethane in 4 days under 
anaerobic conditions and in 4 weeks under aerobic conditions.  Based on this information, it is 
unlikely that hexachloroethane is present at AOC 11 in sufficient quantity to pose an adverse 
effect to wildlife receptors. 

Heptachlor epoxide was detected in two samples at concentrations of 0.0076 J mg/kg and 
0.0037 J mg/kg.  These few detections and low concentrations suggest a limited presence of 
heptachlor epoxide at AOC 11.  For this reason, heptachlor epoxide is unlikely to pose a threat 
to wildlife receptors. 

4-Chlorophenyl-phenylether was not detected in any soil samples.  Based on the absence of 
detections, this chemical was eliminated as a COPEC for wildlife receptors. 

7.2.2.5.3 Summary of COPECs 

Based on EcoSSLs, other screening benchmarks, and a preliminary food web exposure 
analysis, several COPECs were identified for further evaluation.  The COPECs retained for 
the refined evaluation and their potentially affected communities are summarized in 
Table 7.24. 

7.2.3 Plants and Soil Invertebrates – Refined Evaluation 

For the initial screening, it was assumed that the entire plant community and invertebrate 
community would be exposed to the maximum detected concentration of each analyte. 
Although individual plants and invertebrates will be exposed to the maximum detected 
concentrations, the majority of the plants and invertebrates will be exposed to lower 
concentrations.  The purpose of the refined evaluation is to assess the distribution of chemicals 
across AOC 11 with respect to the soil benchmarks determined to be protective of plants and 
soil invertebrates. Aluminum, arsenic, chromium, copper, lead (plants only), selenium (plants 
only), zinc, pentachlorophenol (plants only), and PAHs had been previously retained for the 
additional evaluation with respect to plants and soil invertebrates.  Each of these chemicals is 
evaluated in detail below. 

The aluminum surface soils concentrations were statistically greater than the base background 
values.  The aluminum data was evaluated relative to the distribution of metals that are clearly 
contaminants, such as zinc and chromium.  Evaluation of the data set indicates that the highest 
aluminum concentrations are not co-located with the elevated concentrations of chromium, 
copper, lead, and zinc (Table 7.30).  The highest aluminum concentrations also were not co-
located with the organic compound contamination.  Finally, the locations of known releases, 
such as SB29 and SB28, had aluminum concentrations consistent with base background 
conditions.  The distribution of aluminum across the site is not indicative of a release. Based 
on this information, aluminum was not retained as a COPEC. 

As described in Section 7.2.2.3, the maximum arsenic concentration exceeded the terrestrial 
plant Eco-SSL of 18 mg/kg and the soil invertebrate soil benchmark of 60 mg/kg.  Only the 
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maximum arsenic concentration, 87.9 mg/kg in sample SB29-00, was greater than the soil 
invertebrate benchmark.  Samples collected 15-20 feet from SB29-00 had arsenic 
concentrations less than the soil invertebrate Eco-SSL and consistent with background 
conditions.  Based on the limited extent by which arsenic concentrations exceed the 
invertebrate benchmark value, adverse effects to the invertebrate community are not expected. 

Several arsenic detections were greater than the terrestrial plant Eco-SSL.  However, statistical 
comparison of the arsenic concentrations in surface soil indicated that, across AOC 11, arsenic 
was present at background levels.  The contamination near sample SB29 represented elevated 
arsenic which is delineated to background conditions by the adjacent samples.  Based on the 
limited extent of the arsenic contamination, it is expected that arsenic at AOC 11 would not 
pose any greater risk to the plant community than that associated with background conditions. 

The vicinity of SB29 is also characterized by copper, lead, and zinc contamination.  In 
samples SB29, SB29-15S, SB29-20W, and SB29-50W, the lead concentration was greater than 
the plant Eco-SSL, and the copper concentration was greater than the plant Eco-SSL and soil 
invertebrate Eco-SSL. The zinc concentration in samples SB29, SB29-15S, SB29-20W, SB29-
50W, SB29-N20, and SB29-N50 was greater than the terrestrial plant Eco-SSL and soil 
invertebrate Eco-SSL. This area of contamination is in the vicinity of a building and former 
railroad spur, and also includes an old road bed.  Vegetation has become well-established 
where abandoned structures are not present, suggesting that soil conditions are not adversely 
affecting the plant community.  Field data with respect to the earthworm population are not 
available.  Based on the Eco-SSL exceedances, copper and zinc contamination in this area may 
pose a risk to soil invertebrates. 

The soil data indicate the presence of chromium, lead, and zinc contamination in the vicinity 
of sample location SB18.  Several lead detections are greater than the terrestrial plant Eco-
SSL, and several zinc detections are greater than both the terrestrial plant Eco-SSL and soil 
invertebrate Eco-SSL. Neither a plant Eco-SSL nor a soil invertebrate Eco-SSL is available 
for chromium.  Chromium concentrations, however, are greater than an earthworm MATC of 
57 mg/kg.  Sample location SB18 and the surrounding area are densely vegetated, indicating 
that the plant community is not being adversely affected by the contamination.  No field 
evidence with respect to the status of the earthworm community is available.  Based on the 
available information, the chromium and zinc contamination at SB18 may pose a threat to the 
soil invertebrate community. 

Lead contamination in the vicinity of sample location SB17 is also present at concentrations 
greater than the terrestrial plant Eco-SSL.  However, the area is densely vegetated, suggesting 
that the plant community is not experiencing a toxic effect. 

Only the maximum selenium detection, 2 mg/kg, was greater than the terrestrial plant Eco-
SSL.  Based on this isolated exceedance, there is minimal potential for selenium at AOC 11 to 
affect adversely the plant community. 

Pentachlorophenol was detected in seven surface soil samples near sample location SB22 at a 
maximum concentration of 8.1 mg/kg. Only the maximum detection was greater than the 
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terrestrial plant Eco-SSL.  This maximum detection is bounded by samples with 
pentachlorophenol concentrations less than the terrestrial plant Eco-SSL.  Based on the isolated 
exceedance of the benchmark value, the pentachlorophenol contamination has minimal 
potential to pose a threat to the plant community. 

The highest PAH concentrations were observed in the vicinity of sample locations SB18, 
SB28, SB17, and SB29.  Near sample location SB18, the low molecular weight PAH 
concentration at one location, SB18-N20, was greater than the soil invertebrate Eco-SSL. 
This exceedance is bounded to concentrations less than the soil invertebrate Eco-SSL by the 
adjacent samples.  Based on the limited exceedance of the benchmark value, low molecular 
weight PAHs pose minimal threat to the soil invertebrate community near sample location 
SB18.  A terrestrial plant Eco-SSL for low molecular weight PAHs is not available.  Effects 
concentrations identified for plants range from 30 mg/kg to greater than 1,000 mg/kg, with all 
but one study showing an effect concentration ≥ 100 mg/kg.  The maximum low molecular 
weight PAH concentration near SB18, 60.3 mg/kg, is approximately twice the lowest effects 
concentration and less than the other effects concentrations.  All other low molecular weight 
PAH concentrations are less than the lowest effects concentration value.  Based on this 
comparison, low molecular weight PAH contamination near sample location SB18 poses 
minimal threat to the plant community. 

The two samples collected north of SB18, SB18-N20 and SB18-N50, had a high molecular 
weight PAH concentration greater than the soil invertebrate Eco-SSL.  There are no adjacent 
samples to bound this contamination, although samples collected near SB28 (>100 feet north 
of SB18-N50) and near SB22 (>100 feet northwest of SB18-N50) had high molecular weight 
PAH concentrations less than the soil invertebrate Eco-SSL.  Based on comparison to the Eco-
SSL, high molecular weight PAH contamination north of sample location SB18 may pose a 
threat to soil invertebrates. 

Plant toxicity information for high molecular weight PAHs was not available.  As described 
above, sample location SB18 and vicinity are well-vegetated, indicating that the plant 
community is not experiencing toxic effects. 

At SB28, the PAH contamination appears to be localized to the area immediately adjacent to 
the former drum location.  Sample SB28 had 30.1 mg/kg low molecular weight PAHs and 102 
mg/kg high molecular weight PAHs.  The former concentration is slightly higher than the soil 
invertebrate Eco-SSL of 29 mg/kg, and the latter concentration is several times higher than the 
soil invertebrate Eco-SSL of 18 mg/kg.  Samples collected 20 feet from SB28 had low 
molecular weight PAH and high molecular weight PAH concentrations less than their 
respective soil invertebrate Eco-SSLs and less than available effects concentrations for plants. 
Based on the isolated exceedance of benchmark values, the PAH contamination at SB28 
appears to pose minimal threat to the soil invertebrate and plant communities. 

In the vicinity of SB17, the low molecular weight PAH concentrations were less than the soil 
invertebrate Eco-SSL and effects concentrations for plants.  The maximum high molecular 
weight PAH concentration was slightly higher (18.6 mg/kg versus 18 mg/kg) than the soil 
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invertebrate Eco-SSL. Based on this slight Eco-SSL exceedance, the PAH contamination near 
SB17 is not expected to affect the soil invertebrate community. 

The highest PAH concentrations were observed in the vicinity of sample location SB29.  East 
and west of sample location SB29, the low molecular weight PAH and high molecular weight 
PAH concentrations are less than the available benchmark values and effects concentrations. 
From sample location SB29-S15 north through sample location SB29-N50, the low molecular 
weight PAH and high molecular weight PAH concentrations are higher than the soil 
invertebrate Eco-SSLs.  The low molecular weight PAH concentrations at these sample 
locations are less than the majority of the effects concentrations.  As described above, the 
vicinity of sample location SB29 is well vegetated, suggesting that the contamination is not 
affecting the plant community.  Based on the Eco-SSL exceedances, PAH contamination in 
this area may pose a threat to soil invertebrates. 

In summary, the refined analysis indicates that chromium, copper, zinc, and PAH 
contamination may pose a threat to soil invertebrates.  Field evidence suggests that the plant 
community at AOC 11 is not adversely affected by the contamination. 

7.2.4 Food Web Exposure - Refined Evaluation 

The initial screening was performed with extremely conservative assumptions that would result 
in the maximum possible intake by the wildlife receptor.  Therefore an attempt was made to 
make this assessment more realistic by refining some of the exposure assumptions used in the 
derivation of the hazard quotients.  This refinement of the assumptions and associated 
justification are presented below: 

• For COPECs that were detected, the maximum chemical concentration was replaced 
by the 95 percent UCL for the EPC.  It is unlikely that an animal will obtain all of its 
food from a single location at AOC 11.  Therefore, use of the maximum detected 
concentration as the EPC overestimates the actual chemical intake that a bird or 
mammal may experience. 

• For several of the COPECs, the soil concentrations represent multiple populations. 
For example, the chromium data represent two general populations: contamination in 
the vicinity of SB18; and background conditions at the other sample locations.  In this 
situation, the refined analysis focused on individual areas of contamination. 

• An American robin that eats both fruits and invertebrates was evaluated to take into 
account the average seasonal values for dietary composition. 

• In the calculation of contaminant ingestion rate, foraging area was taken into account 
for each species.  In the screening level evaluation, it was assumed that food 
consumption occurred entirely within the contaminated area of AOC 11.  AOC 11 
encompasses 17.42 acres, which is larger than the foraging area for the American 
robin and short-tailed shrew but only a fraction of the foraging areas for the red-tailed 
hawk and red fox. Therefore, the contaminant ingestion rate was adjusted in 
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proportion to the size of AOC 11 as a fraction of the foraging area for the red-tailed 
hawk and red fox. 

• More realistic estimates for body weight and ingestion rate were used to develop 
exposure estimates rather than minimum body weights and maximum ingestion rates. 
The use of average values is more relevant because they represent the characteristics 
of a greater proportion of the individuals in the population. 

Refined exposure parameters for each receptor endpoint species are presented in Table 7.31.  
The results are presented in Table 7.32. 

Because the chromium contamination is confined to the vicinity of SB18, the exposure point 
concentration for the refined wildlife analysis was based on the samples collected at and near 
SB18.  A NOAEL-based EQ of 4 and LOAEL-based EQ of 1 were calculated for the 
American robin.  The chromium contamination may pose a threat to the insect-eating bird 
community. 

Similar to the chromium analysis, the copper exposure point concentration was based on the 
results for the vicinity of SB29.  A NOAEL-based EQ of 8 and LOAEL-based EQ of 0.9 were 
calculated for the American robin.  The copper contamination appears to pose minimal threat 
to the insect-eating bird community. 

The refined analysis of wildlife exposure to zinc considered the two areas of contamination, 
SB18 and SB29, separately.  In the vicinity of sample locations SB18 and SB29, the 95 percent 
UCL resulted in a NOAEL-based EQ greater than or equal to 1, but a LOAEL-based EQ less 
than 1, suggesting minimal potential for the zinc contamination in this area to affect the insect-
eating bird community. 

The data indicate that dieldrin is distributed throughout AOC 11.  Accordingly, the refined 
analysis did not consider discrete areas of dieldrin contamination, but evaluated AOC 11 as a 
whole.  The 95 percent UCL resulted in NOAEL-based EQs less than one for the red-tailed 
hawk and red fox, but greater than one for the American robin (EQ = 8) and the short-tailed 
shrew (EQ = 29).  The LOAEL-based EQs for both the American robin and the short-tailed 
shrew were less than 1.  Dieldrin poses minimal threat to the insect-eating bird and 
omnivorous mammal community. 

The data indicate that endrin occurs sporadically across AOC 11.  Endrin was detected in only 
six surface soil samples.  Current ProUCL guidance (Singh and Singh, 2007) recommends use 
of an ad hoc method, such as the median, for identifying the exposure point concentration 
when the dataset contains six or fewer detections.  The median endrin detection is 0.0091 
mg/kg.  This concentration results in a NOAEL-based EQ of 1 for the American robin. 
Endrin does not pose a threat to the insect-eating bird community. 

The data suggest four areas of elevated high molecular weight PAH concentrations: SB17, 
SB18, SB28, and SB29.  Because of their proximity, the vicinities of SB18 and SB17 were 
evaluated as a single area.  For SB17/SB18 and SB29, the exposure point concentrations result 
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in a NOAEL-based EQ greater than 1 for the short-tailed shrew, and a LOAEL-based EQ less 
than 1.  High molecular weight PAHs pose minimal threat to the omnivorous mammal 
community in this area.  For SB29, the NOAEL-based EQ and LOAEL-based EQ calculated 
for the short-tailed shrew were greater than 1, suggesting the potential for a threat to this 
receptor.  These results indicate that high molecular weight PAHs pose a potential threat to the 
omnivorous mammal community.  For SB17/SB18, the concentration results in a NOAEL-
based EQ greater than 1 for the American robin, and LOAEL-based EQ of less than 1.  High 
molecular weight PAHs pose minimal threat to the insect-eating bird community in this area. 
For SB28 and SB29, the LOAEL-based EQs calculated for the American robin were greater 
than or equal to 1, suggesting the potential for a threat to this receptor. 

In summary, the refined analysis indicates that chromium contamination may pose a threat to 
the insect-eating bird community and high molecular weight PAH contamination may post a 
threat to the insect-eating bird and omnivorous mammal community. 

7.2.5 Uncertainty 

The primary uncertainties associated with this SLERA stem from the lack of screening values 
and NOAELs/LOAELs for multiple chemicals. In the absence of toxicological information, it 
is difficult to determine whether exclusion of these chemicals as COPECs would substantially 
affect the SLERA conclusions.  Most of the chemicals that lacked screening values, however, 
were not detected in any of the soil samples. For these reasons, the uncertainty associated 
with the lack of screening values is low. 

Although a chemical’s concentration exceeds a screening value, it does not necessarily follow 
that the chemical will cause an adverse effect. The screening values are based on studies that 
use the chemicals in a readily bioavailable form.  At a site, particularly a site that has been 
contaminated for a longer period of time, the bioavailability of the chemicals, in particular 
organic chemicals, may be low.  To be bioavailable, the chemical needs to move into aqueous 
solution.  At a site with aged contamination, such as AOC 11, chemicals that move readily 
into solution would have leached from the surface soil due to the effects of infiltrating 
precipitation.  Those chemicals that remain tend to be sorbed to the soil and have limited 
bioavailability.  The BAFs used to estimate chemical intake by wildlife receptors may 
overestimate the actual bioavailability of the chemicals. 

As discussed previously, the groundwater to surface water pathway is not believed to be a 
complete exposure pathway. This is primarily because contaminated groundwater flows 
underneath AOC 12 and AOC 19 prior to reaching the James River. These AOCs may be 
potentially impacting groundwater prior to discharge into the James River and are being 
investigated separately from AOC 11.  In addition, the low groundwater velocity at AOC 11 
would increase the timeframe that groundwater contamination could potentially reach the 
James River, therefore the migration pathway from groundwater to surface water was not 
quantitatively evaluated and the uncertainty associated with this possible data gap is low. 

As part of the food chain model, it was assumed that an American robin eats both fruits and 
invertebrates and an average seasonal value was used for dietary composition. This average 
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does not take into account the change to a mainly invertebrate diet prior to and during the 
breeding season. Not including this breeding season modification could underestimate 
exposure and risk to avian insectivores during breeding season when a high proportion of their 
diet is invertebrates. 

7.2.6 Summary 

The analytical data were evaluated against Eco-SSLs, soil benchmark values, NOAELs, and 
LOAELs to assess whether AOC 11 constituents posed a risk to each of the assessment and 
measurement endpoints identified in Section 7.2.1.4.3.  Based on this evaluation, chromium, 
copper, zinc, and PAHs may pose a risk to soil invertebrates; chromium and high molecular 
weight PAHs may pose a risk to the insect-eating bird community; and high molecular weight 
PAHs may post a risk to the omnivorous mammal community. This conclusion is based on 
BAFs obtained from the literature.  These values may overestimate the extent of 
bioaccumulation which actually occurs at AOC 11.  
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Table 7.1 

Selection of Exposure Pathways 

AOC 11, Former Nansemond Ordnance Depot 

Scenario 

Time Frame 

Medium Exposure 

Medium 

Exposure 

Point 

Receptor 

Population 

Receptor 

Age 

Exposure 

Route 

On-Site/ 

Off-Site 

Type of 

Analysis 

Rationale for Selection or Exclusion 

of Exposure Pathway 
Current Suface Soil Soil and Air Soil and Emissions from Soil Trespasser/Visitor Adolescent Dermal 

Absorption 
On-site Quant 

Adolescent contacts soils. 

Ingestion On-site Quant 
Adolescent incidentally ingests soil. 

Inhalation On-site Quant 
Adolescent inhales fugitive dust and volatile emissions. 

Adult Dermal 
Absorption 

On-site Quant 
Adult contacts soils. 

Ingestion On-site Quant 
Adult incidentally ingests soil. 

Inhalation On-site Quant Adult inhales fugitive dust and volatile emissions. 
Outdoor Maintenance 

Worker 
Adult Dermal On-site Quant Outdoor maintenance worker may be exposed to site soils. 

Ingestion On-site Quant Outdoor maintenance worker may incidentally ingest soils. 
Inhalation On-site Quant Outdoor maintenance worker may be exposed to fugitive dust and volatile emissions. 

Future Soil* Soil Soil Trespasser/Visitor Adolescent Dermal 
Absorption 

On-site Quant 
Adolescent contacts soils. 

Ingestion On-site Quant Adolescent incidentally ingests soil. 
Adult Dermal 

Absorption 
On-site Quant 

Adult contacts soils. 

Ingestion On-site Quant Adult incidentally ingests soil. 
Resident Child Dermal 

Absorption 
On-site Quant 

The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Ingestion On-site Quant 
The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Adult Dermal 
Absorption 

On-site Quant 
The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Ingestion On-site Quant 
The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Construction Worker Adult Dermal 
Absorption 

On-site Quant 
Construction worker may be exposed to surface and subsurface soil during excavation 
activities. 

Ingestion On-site Quant 
Construction worker may be exposed to surface and subsurface soil during excavation 
activities. 

Utility Worker 
(Not quantified because 
bounded by Constuction 

Worker Receptor) 

Adult Dermal 
Absorption 

On-site None 
Utility worker may be exposed to surface and subsurface soil during excavation activities. 

Ingestion On-site None 
Utility worker may be exposed to surface and subsurface soil during excavation activities. 

Indoor Worker Adult Ingestion On-site Quant Indoor worker may incidentally ingest soils that have become entrained in indoor dust. 
Outdoor Maintenance 

Worker 
Adult Dermal 

Absorption 
On-site Quant 

Outdoor maintenance worker may be exposed to site soils. 

Ingestion On-site Quant Outdoor maintenance may incidentally ingest soils. 
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Table 7.1 

Selection of Exposure Pathways 

AOC 11, Former Nansemond Ordnance Depot 

Scenario 

Time Frame 

Medium Exposure 

Medium 

Exposure 

Point 

Receptor 

Population 

Receptor 

Age 

Exposure 

Route 

On-Site/ 

Off-Site 

Type of 

Analysis 

Rationale for Selection or Exclusion 

of Exposure Pathway 
Future Soil* Air Emissions from Soil Trespasser/Visitor Adolescent Inhalation On-site Quant Adolescent inhales fugitive dust and volatile emissions. 

Adult Inhalation On-site Quant Adult inhales fugitive dust and volatile emissions. 
Resident Child 

Inhalation On-site Quant 
The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Adult 
Inhalation On-site Quant 

The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Construction Worker Adult 
Inhalation On-site Quant 

Construction workers may inhale vapors or fugitive dust from soil during excavation 
activities. 

Utility Worker 
(Not quantified because 

bounded by Construction 
Worker Receptor) 

Adult 

Inhalation On-site None 

Utility workers may inhale vapors or fugitive dust from soil during excavation activities. 

Indoor Worker Adult 

Inhalation On-site None 

Indoor worker would have limited exposure to outdoor fugitive dust and volatile emissions, 
but may be exposed to subsurface soil vapors via vapor intrusion. Due to lack of volatile 
compounds detected in subsurface soil samples, there is limited potential for exposure via 
vapor intrusion. 

Outdoor Maintenance 
Worker 

Adult 
Inhalation On-site Quant 

Outdoor maintenance worker may inhale vapors or fugitive dust. 

Future Groundwater Groundwater Groundwater Resident Child Dermal 
Absorption 

On-site Quant 
The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Ingestion On-site Quant 
The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Adult Dermal 
Absorption 

On-site Quant 
The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Ingestion On-site Quant 
The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Indoor Worker 
(Not quantified because 
bounded by Resident 

Receptor) 

Adult Dermal 
Absorption 

On-site None 
Indoor worker may be exposed to groundwater from a tap. 

Ingestion On-site None 
Indoor worker may be exposed to groundwater from a tap. 

Construction Worker Adult Dermal 
Absorption 

On-site Quant 
Construction worker may be exposed to groundwater during excavation activities. 

Ingestion On-site Quant Construction worker may be exposed to groundwater during excavation activities. 
Utility Worker 

(Not quantified because 
bounded by Constuction 

Worker Receptor) 

Adult Dermal 
Absorption 

On-site None 
Utility worker may be exposed to groundwater during excavation activities. 

Ingestion On-site None 
Utility worker may be exposed to groundwater during excavation activities. 

Air Emissions from Groundwater Resident Child 
Inhalation On-site Quant 

The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Adult 
Inhalation On-site Quant 

The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Emissions while Showering Resident Adult 
Inhalation On-site Quant 

The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Vapor Intrusion 
(Not evaluated due to 

lack of positively detected 
volatile compounds in 
groundwater samples) 

Resident Child 
Inhalation On-site None 

The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Adult 
Inhalation On-site None 

The site is not expected to be developed for residential use; however, the residential scenario 
is conservatively included in this evaluation. 

Construction Worker Adult Inhalation On-site None Construction workers may inhale VOCs vapors during excavation activities. 

Indoor Worker Adult Inhalation On-site None Indoor worker may inhale VOCs from vapor instusion into building. 

* Pooled surface and subsurface soil 

Quant - Quantitative 
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Table 7.2 
Summary of Chemicals of Potential Concern 

AOC 11, Former Nansemond Ordnance Depot 

Medium  Exposure Medium Chemical of Potential Concern 
Soil Soil Dieldrin 

Aluminum 
Arsenic 

Chromium 
Cobalt 
Copper 

Iron 
Lead 

Manganese 
Thallium 

Zinc 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Chrysene 
Dibenzo(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 
Soil Air (Excavation) Aluminum 

Arsenic 

Barium 

Chromium 

Cobalt 

Manganese 

Dieldrin 

Naphthalene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 
Groundwater Groundwater Aluminum 

Antimony 
Cadmium 

Chromium 

Cobalt 

Iron 

Manganese 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Nitrobenzene 

2,4,6-Trinitrotoluene 
Groundwater Air None 



  

Table 7.3 
Intake Equation and Exposure Assumptions for Ingestion of Chemicals in Soil 

AOC 11, Former Nansemond Ordnance Depot 

Chronic Daily Intake (CDI) (mg/kg-day) = 

CS x IR-S x CF3 x EF x ED x 1/BW x 1/AT 

CS Chemical Concentration in Soil mg/kg 
IR-S Ingestion Rate of Soil mg/day 
CF3 Conversion Factor kg/mg 
EF Exposure Frequency days/year 
ED Exposure Duration years 
BW Body Weight kg 

AT-C Averaging Time (Cancer) days 
AT-N Averaging Time (Non-Cancer) days 

Parameter Code 
Adult 

Resident 
Child 

Resident 

Adolescent 
Trespasser/Site 

Visitor 

Adult 
Trespasser/Site 

Visitor 

Outdoor 
Maintenance 

Worker Indoor Worker 
Construction 

Worker 
IR-S 100 200 100 100 100 50 330 
CF3 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 
EF 350 350 26 26 225 250 250 
ED 30 6 8 30 25 25 1 
BW 70 15 47.4 70 70 70 70 

AT-C 25,550 25,550 25,550 25,550 25,550 25,550 25,550 
AT-N 10,950 2,190 2,920 10,950 9,125 9,125 365 



 

Table 7.4 
Intake Equation and Exposure Assumptions for Dermal Absorption of Chemicals in Soil 

AOC 11, Former Nansemond Ordnance Depot 

Dermal Absorbed Dose (DAD) (mg/kg-day) = 

CS x CF3 x SA x SSAF x DABS x EF x ED x 1/BW x 1/AT 

CS Chemical Concentration in Soil mg/kg 
CF3 Conversion Factor kg/mg 
SA Skin Surface Area Available for Contact cm 2/event 

SSAF Soil to Skin Adherence Factor mg/cm2 

DABS Chemical Specific Absorption Factor unitless 
EF Exposure Frequency events/year 
ED Exposure Duration years 
BW Body Weight kg 

AT-C Averaging Time (Cancer) days 
AT-N Averaging Time (Non-Cancer) days 

Parameter Code 
Adult 

Resident 
Child 

Resident 

Adolescent 
Trespasser/Site 

Visitor 
Adult Trespasser/Site 

Visitor 

Outdoor 
Maintenance 

Worker 
Construction 

Worker 
SA 5,700 2,800 9,200 5,700 3,300 3,300 
CF3 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 

SSAF 0.07 0.2 0.04 0.07 0.2 0.3 
DABS Chemical specific Chemical specific Chemical specific Chemical specific Chemical specific Chemical specific 

EF 350 350 26 26 225 250 
ED 24 6 8 30 25 1 
BW 70 15 47.4 70 70 70 

AT-C 25,550 25,550 25,550 25,550 25,550 25,550 
AT-N 10,950 2,190 2,920 10,950 9,125 365 



   

Table 7.5 
Intake Equation and Exposure Assumptions for Inhalation of Chemicals from Soil 

AOC 11, Former Nansemond Ordnance Depot 

Chronic Daily Intake (CDI) (mg/kg-day) = 

CA x ET x EF x ED x 1/AT 

CA Chemical Concentration in Air mg/m3 

ET Exposure Time hours/day 

EF Exposure Frequency days/year 

ED Exposure Duration years 

AT-C Averaging Time (Cancer) hours 

AT-N Averaging Time (Non-Cancer) hours 

Parameter Code 
Child 

Resident 
Adult 

Resident 

Adolescent 
Trespasser/Site 

Visitor 

Adult 
Trespasser/Site 

Visitor 

Outdoor 
Maintenance 

Worker 
Construction 

Worker 

ET 24 24 2 2 8 8 

EF 350 350 26 26 225 250 

ED 6 30 8 30 25 1 

AT-C 613,200 613,200 613,200 613,200 613,200 613,200 

AT-N 52,560 262,800 70,080 262,800 219,000 8,760 



 

Table 7.6 
Intake Equation and Exposure Assumptions for Ingestion of Chemicals in Groundwater 

AOC 11, Former Nansemond Ordnance Depot 

Chronic Daily Intake (CDI) (mg/kg-day) = 

CW x IR x EF x ED x 1/BW x 1/AT 

CW Chemical Concentration in Groundwa mg/L 

IR Ingestion Rate L/day 

EF Exposure Frequency days/year 

ED Exposure Duration years 

BW Body Weight kg 

AT-C Averaging Time (Cancer) days 

AT-N Averaging Time (Non-Cancer) days 

Parameter 
Code 

Adult 
Resident 

Child 
Resident 

Construction 
Worker 

IR 2 1 0.1 

EF 350 350 250 

ED 30 6 1 

BW 70 15 70 

AT-C 25,550 25,550 25,550 

AT-N 10,950 2,190 365 



Table 7.7

 Intake Equation and Exposure Assumptions for Dermal Absorption of Chemicals in Groundwater 

AOC 11, Former Nansemond Ordnance Depot 

Chronic Daily Intake (CDI) (mg/kg-day) = 

Devent x SA x ED x EF x 1/BW x 1/AT 

Devent Dermally Absorbed Dose per Event mg/cm2-event 

SA Skin Surface Area Available for Contact cm 2/event 

ED Exposure Duration years 

EF Exposure Frequency events/year 

BW Body Weight kg 

AT-C Averaging Time (Cancer) days 

AT-N Averaging Time (Non-Cancer) days 

Parameter 
Code 

Adult 
Resident 

Child 
Resident 

Construction 
Worker 

Devent calculated calculated calculated 

SA 18,000 6,600 3,300 

EF 350 350 250 

ED 30 6 1 

BW 70 15 70 

AT-C 25,550 25,550 25,550 

AT-N 10,950 2,190 365 



Table 7.8 
Intake Equation and Exposure Assumptions for Inhalation of Chemicals from Groundwater 

AOC 11, Former Nansemond Ordnance Depot 

Chronic Daily Intake (CDI) (mg/kg-day) = 

CA x ET x EF x ED x 1/AT 

CA Chemical Concentration in Air mg/m3 

ET Exposure Time hours/day 

EF Exposure Frequency days/year 

ED Exposure Duration years 

AT-C Averaging Time (Cancer) hours 

AT-N Averaging Time (Non-Cancer) hours 

Parameter 
Code Adult Resident 

ET calculated 

EF 350 

ED 30 

AT-C 613,200 

AT-N 262,800 
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Table 7.9 
Summary of Receptor Risks and Hazards for COPCs 

Current Adolescent Site User 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Soil Soil Site Soil 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 
Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Thallium 

Zinc 

3.E-07 

3.E-06 

3.E-07 

1.E-08 

3.E-09 

5.E-07 

2.E-07 

7.E-09 

1.E-07 

NV 

3.E-07 

2.E-06 

NV 

NV 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

1.E-07 

1.E-06 

2.E-07 

5.E-09 

2.E-09 

2.E-07 

8.E-08 

7.E-09 

4.E-08 

NV 

4.E-08 

4.E-06 

NV 

NV 

NV 

NV 

NV 

NV 

5.E-07 

4.E-06 

5.E-07 

2.E-08 

5.E-09 

7.E-07 

3.E-07 

1.E-08 

2.E-07 

NV 

4.E-07 

6.E-06 

NV 

NV 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 
Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Thallium 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver, kidney 

Liver 

Neurological 

Skin/Vascular 

None Reported 

Blood 

Gastrointestinal Tract 

Gastrointestinal Tract 

Neurological 

Nervous System, skin 
Erythrocyte Cu,Zn-

Superoxide Dismutase 
(ESOD) 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00003 

0.001 

0.001 

0.006 

0.005 

0.001 

0.0007 

0.002 

0.0005 

0.012 

0.0003 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00003 

0.0004 

0.00005 

0.0007 

0.007 

0.00005 

0.00002 

0.00007 

0.0005 

0.0004 

0.00001 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00006 

0.002 

0.001 

0.007 

0.01 

0.001 

0.0007 

0.002 

0.001 

0.012 

0.0003 

Chemical Total 7.E-06 - - 6.E-06 1.E-05 Chemical Total - - 0.03 - - 0.009 0.04 

Exposure Medium Total 1.E-05 0.04 
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Table 7.9 
Summary of Receptor Risks and Hazards for COPCs 

Current Adolescent Site User 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Soil Air Volatile and Fugitive 

Dust Emissions 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 
Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Thallium 

Zinc 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

1.E-12 

1.E-11 

1.E-12 

5.E-13 

1.E-13 

2.E-12 

8.E-13 

3.E-15 

9.E-13 

NV 

3.E-11 

1.E-08 

1.E-11 

NV 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

1.E-12 

1.E-11 

1.E-12 

5.E-13 

1.E-13 

2.E-12 

8.E-13 

3.E-15 

9.E-13 

NV 

3.E-11 

1.E-08 

1.E-11 

NV 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 
Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Thallium 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Neurological 

Development, vascular, 
nervous system 

Lungs 

Respiratory System 

NA 

NA 

Neurological 

NA 

NA 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.000008 

0.000004 

0.000004 

0.000002 

NV 

NV 

0.000007 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 
NV 

NV 

0.000008 

0.000004 

0.000004 

0.000002 

NV 

NV 
0.000007 

NV 

NV 

Chemical Total -- 1.E-08 -- 1.E-08 Chemical Total -- 0.00003 -- 0.00003 

Exposure Medium Total 1.E-08 0.00003 

Soil Total 1.E-05 0.04 

Total Risk Across All Media 1.E-05 Total Hazard Index Across All Media 
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Table 7.10 
Summary of Receptor Risks and Hazards for COPCs 

Future Adolescent Site User 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Soil Soil Site Soil 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 
Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

2.E-07 

2.E-06 

3.E-07 

9.E-09 

3.E-09 

4.E-07 

1.E-07 

5.E-09 

8.E-08 

NV 

3.E-07 

2.E-06 

NV 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

1.E-07 

1.E-06 

1.E-07 

4.E-09 

1.E-09 

2.E-07 

7.E-08 

5.E-09 

3.E-08 

NV 

4.E-08 

2.E-06 

NV 

NV 

NV 

NV 

NV 

4.E-07 

3.E-06 

4.E-07 

1.E-08 

4.E-09 

5.E-07 

2.E-07 

1.E-08 

1.E-07 

NV 

4.E-07 

4.E-06 

NV 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 
Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver, kidney 

Liver 

Neurological 

Skin/Vascular 

None Reported 

Blood 

Gastrointestinal Tract 

Gastrointestinal Tract 

Neurological 
Erythrocyte Cu,Zn-

Superoxide Dismutase 
(ESOD) 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00002 

0.0009 

0.001 

0.007 

0.003 

0.001 

0.0004 

0.002 

0.0004 

0.0002 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00002 

0.0003 

0.00004 

0.0007 

0.004 

0.00004 

0.00001 

0.00006 

0.0003 

0.000006 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00004 

0.001 

0.001 

0.007 

0.007 

0.001 

0.0004 

0.002 

0.0007 

0.0002 

Chemical Total 5.E-06 - - 4.E-06 9.E-06 Chemical Total - - 0.02 - - 0.006 0.02 

Exposure Medium Total 9.E-06 0.02 
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Table 7.10 
Summary of Receptor Risks and Hazards for COPCs 

Future Adolescent Site User 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Soil Air Volatile and Fugitive 

Dust Emissions 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 
Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

1.E-12 

9.E-12 

1.E-12 

4.E-13 

1.E-13 

2.E-12 

6.E-13 

2.E-15 

7.E-13 

NV 

3.E-11 

8.E-09 

9.E-12 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

1.E-12 

9.E-12 

1.E-12 

4.E-13 

1.E-13 

2.E-12 

6.E-13 

2.E-15 

7.E-13 

NV 

3.E-11 

8.E-09 

9.E-12 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 
Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Neurological 

Development, vascular, 
nervous system 

Lungs 

Respiratory System 

NA 

NA 

Neurological 

NA 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.000007 

0.000004 

0.000003 

0.000001 

NV 

NV 

0.000005 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 
NV 

NV 

0.000007 

0.000004 

0.000003 

0.000001 

NV 

NV 
0.000005 

NV 

Chemical Total -- 8.E-09 -- 8.E-09 Chemical Total -- 0.00002 -- 0.00002 

Exposure Medium Total 8.E-09 0.00002 

Soil Total 9.E-06 0.02 

Total Risk Across All Media 9.E-06 Total Hazard Index Across All Media 
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Table 7.11 
Summary of Receptor Risks and Hazards for COPCs 

Current Adult Site User 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Soil Soil Site Soil 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Thallium 

Zinc 

3.E-07 

2.E-06 

3.E-07 

9.E-09 

3.E-09 

4.E-07 

1.E-07 

2.E-08 

3.E-07 

NV 

8.E-07 

2.E-06 

NV 

NV 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

1.E-07 

1.E-06 

1.E-07 

5.E-09 

1.E-09 

2.E-07 

8.E-08 

2.E-08 

1.E-07 

NV 

1.E-07 

3.E-06 

NV 

NV 

NV 

NV 

NV 

NV 

4.E-07 

3.E-06 

4.E-07 

1.E-08 

4.E-09 

6.E-07 

2.E-07 

4.E-08 

4.E-07 

NV 

9.E-07 

5.E-06 

NV 

NV 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Thallium 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver, kidney 

Liver 

Neurological 

Skin/Vascular 

None Reported 

Blood 

Gastrointestinal Tract 

Gastrointestinal Tract 

Neurological 

Nervous System, skin 
Erythrocyte Cu,Zn-

Superoxide Dismutase 
(ESOD) 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00002 

0.0008 

0.001 

0.004 

0.003 

0.0009 

0.0005 

0.001 

0.0003 

0.008 

0.0002 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00002 

0.0003 

0.00004 

0.0005 

0.005 

0.00004 

0.00002 

0.00005 

0.0003 

0.0003 

0.000007 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00004 

0.001 

0.001 

0.005 

0.008 

0.001 

0.0005 

0.001 

0.0007 

0.008 

0.0002 

Chemical Total 6.E-06 - - 5.E-06 1.E-05 Chemical Total - - 0.02 - - 0.007 0.03 

Exposure Medium Total 1.E-05 0.03 
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Table 7.11 
Summary of Receptor Risks and Hazards for COPCs 

Current Adult Site User 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Soil Air Volatile and Fugitive 

Dust Emissions 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Thallium 

Zinc 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

2.E-12 

1.E-11 

2.E-12 

6.E-13 

2.E-13 

3.E-12 

1.E-12 

1.E-14 

3.E-12 

NV 

1.E-10 

2.E-08 

5.E-11 

NV 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

2.E-12 

1.E-11 

2.E-12 

6.E-13 

2.E-13 

3.E-12 

1.E-12 

1.E-14 

3.E-12 

NV 

1.E-10 

2.E-08 

5.E-11 

NV 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Thallium 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Neurological 
Development, vascular, 

nervous system 
Lungs 

Respiratory System 

NA 

NA 

Neurological 

NA 

NA 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.000008 

0.000004 

0.000004 

0.000002 

NV 

NV 

0.000007 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.000008 

0.000004 

0.000004 

0.000002 

NV 

NV 

0.000007 

NV 

NV 

Chemical Total -- 2.E-08 -- 2.E-08 Chemical Total -- 0.00003 -- 0.00003 

Exposure Medium Total 2.E-08 0.00003 

Soil Total 1.E-05 0.03 

Total Risk Across All Media 1.E-05 Total Hazard Index Across All Media 
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Table 7.12 
Summary of Receptor Risks and Hazards for COPCs 

Future Adult Site User 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium 
Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 

Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Soil Soil Site Soil 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

2.E-07 

2.E-06 

2.E-07 

8.E-09 

2.E-09 

3.E-07 

1.E-07 

1.E-08 

2.E-07 

NV 

9.E-07 

1.E-06 

NV 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

1.E-07 

9.E-07 

1.E-07 

4.E-09 

1.E-09 

2.E-07 

6.E-08 

1.E-08 

8.E-08 

NV 

1.E-07 

2.E-06 

NV 

NV 

NV 

NV 

NV 

3.E-07 

3.E-06 

3.E-07 

1.E-08 

3.E-09 

5.E-07 

2.E-07 

3.E-08 

3.E-07 

NV 

1.E-06 

3.E-06 

NV 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver, kidney 

Liver 

Neurological 

Skin/Vascular 

None Reported 

Blood 

Gastrointestinal Tract 

Gastrointestinal Tract 

Neurological 
Erythrocyte Cu,Zn-

Superoxide Dismutase 
(ESOD) 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00002 

0.0006 

0.0008 

0.004 

0.002 

0.0007 

0.0003 

0.001 

0.0003 

0.0001 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00002 

0.0002 

0.00003 

0.0005 

0.003 

0.00003 

0.00001 

0.00004 

0.0003 

0.000005 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00003 

0.0009 

0.0008 

0.005 

0.005 

0.0007 

0.0003 

0.001 

0.0005 

0.0001 

Chemical Total 5.E-06 - - 4.E-06 9.E-06 Chemical Total - - 0.01 - - 0.004 0.01 

Exposure Medium Total 9.E-06 0.01 
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Table 7.12 
Summary of Receptor Risks and Hazards for COPCs 

Future Adult Site User 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium 
Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 

Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Soil Air Volatile and Fugitive 
Dust Emissions 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

1.E-12 

1.E-11 

1.E-12 

5.E-13 

1.E-13 

2.E-12 

8.E-13 

7.E-15 

3.E-12 

NV 

1.E-10 

9.E-09 

3.E-11 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

1.E-12 

1.E-11 

1.E-12 

5.E-13 

1.E-13 

2.E-12 

8.E-13 

7.E-15 

3.E-12 

NV 

1.E-10 

9.E-09 

3.E-11 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Neurological 
Development, vascular, 

nervous system 

Lungs 

Respiratory System 

NA 

NA 

Neurological 

NA 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.000007 

0.000004 

0.000003 

0.000001 

NV 

NV 

0.000005 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.000007 

0.000004 

0.000003 

0.000001 

NV 

NV 

0.000005 

NV 

Chemical Total -- 1.E-08 -- 1.E-08 Chemical Total -- 0.00002 -- 0.00002 

Exposure Medium Total 1.E-08 0.00002 

Soil Total 9.E-06 0.01 

Total Risk Across All Media 9.E-06 Total Hazard Index Across All Media 
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Table 7.13 
Summary of Receptor Risks and Hazards for COPCs 

Current Outdoor Maintenance Worker 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Soil Soil Site Soil 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Thallium 

Zinc 

2.E-06 

2.E-05 

2.E-06 

7.E-08 

2.E-08 

3.E-06 

1.E-06 

1.E-07 

2.E-06 

NV 

6.E-06 

2.E-05 

NV 

NV 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

2.E-06 

1.E-05 

2.E-06 

6.E-08 

2.E-08 

2.E-06 

9.E-07 

2.E-07 

1.E-06 

NV 

1.E-06 

4.E-05 

NV 

NV 

NV 

NV 

NV 

NV 

3.E-06 

3.E-05 

4.E-06 

1.E-07 

4.E-08 

5.E-06 

2.E-06 

3.E-07 

3.E-06 

NV 

7.E-06 

6.E-05 

NV 

NV 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Thallium 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver, kidney 

Liver 

Neurological 

Skin/Vascular 

None Reported 

Blood 

Gastrointestinal Tract 

Gastrointestinal Tract 

Neurological 

Nervous System, skin 
Erythrocyte Cu,Zn-

Superoxide Dismutase 
(ESOD) 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0002 

0.007 

0.008 

0.04 

0.03 

0.008 

0.004 

0.01 

0.003 

0.07 

0.002 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0003 

0.005 

0.0005 

0.007 

0.07 

0.0005 

0.0003 

0.0007 

0.005 

0.005 

0.0001 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0005 

0.01 

0.009 

0.04 

0.1 

0.009 

0.004 

0.01 

0.008 

0.07 

0.002 

Chemical Total 5.E-05 - - 6.E-05 1.E-04 Chemical Total - - 0.2 - - 0.1 0.3 

Exposure Medium Total 1.E-04 0.3 
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Table 7.13 
Summary of Receptor Risks and Hazards for COPCs 

Current Outdoor Maintenance Worker 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Soil Air Volatile and Fugitive 

Dust Emissions 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Thallium 

Zinc 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

5.E-11 

4.E-10 

5.E-11 

2.E-11 

5.E-12 

8.E-11 

3.E-11 

3.E-13 

1.E-10 

NV 

3.E-09 

4.E-07 

1.E-09 

NV 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

5.E-11 

4.E-10 

5.E-11 

2.E-11 

5.E-12 

8.E-11 

3.E-11 

3.E-13 

1.E-10 

NV 

3.E-09 

4.E-07 

1.E-09 

NV 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Thallium 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Neurological 

Development, vascular, 
nervous system 

Lungs 

Respiratory System 

NA 

NA 

Neurological 

NA 

NA 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0003 

0.0001 

0.0001 

0.00007 

NV 

NV 

0.0002 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0003 

0.0001 

0.0001 

0.00007 

NV 

NV 

0.0002 

NV 

NV 

Chemical Total -- 4.E-07 -- 4.E-07 Chemical Total -- 0.0009 -- 0.0009 

Exposure Medium Total 4.E-07 0.0009 

Soil Total 1.E-04 0.3 

Total Risk Across All Media 1.E-04 Total Hazard Index Across All Media 
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Table 7.14 
Summary of Receptor Risks and Hazards for COPCs 

Future Outdoor Maintenance Worker 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Soil Soil Site Soil 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

2.E-06 

1.E-05 

2.E-06 

6.E-08 

2.E-08 

2.E-06 

9.E-07 

9.E-08 

2.E-06 

NV 

6.E-06 

9.E-06 

NV 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

1.E-06 

1.E-05 

1.E-06 

5.E-08 

1.E-08 

2.E-06 

7.E-07 

2.E-07 

1.E-06 

NV 

1.E-06 

3.E-05 

NV 

NV 

NV 

NV 

NV 

3.E-06 

2.E-05 

3.E-06 

1.E-07 

3.E-08 

4.E-06 

2.E-06 

3.E-07 

3.E-06 

NV 

7.E-06 

3.E-05 

NV 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver, kidney 

Liver 

Neurological 

Skin/Vascular 

None Reported 

Blood 

Gastrointestinal Tract 

Gastrointestinal Tract 

Neurological 
Erythrocyte Cu,Zn-

Superoxide Dismutase 
(ESOD) 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0001 

0.005 

0.007 

0.04 

0.02 

0.006 

0.002 

0.009 

0.002 

0.001 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0002 

0.003 

0.0005 

0.008 

0.05 

0.0004 

0.0002 

0.0006 

0.004 

0.00007 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0004 

0.009 

0.007 

0.05 

0.06 

0.006 

0.002 

0.01 

0.006 

0.001 

Chemical Total 4.E-05 - - 4.E-05 8.E-05 Chemical Total - - 0.09 - - 0.06 0.2 

Exposure Medium Total 8.E-05 0.2 
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Table 7.14 
Summary of Receptor Risks and Hazards for COPCs 

Future Outdoor Maintenance Worker 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Soil Air Volatile and Fugitive 

Dust Emissions 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

4.E-11 

3.E-10 

4.E-11 

1.E-11 

4.E-12 

6.E-11 

2.E-11 

2.E-13 

7.E-11 

NV 

3.E-09 

3.E-07 

9.E-10 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

4.E-11 

3.E-10 

4.E-11 

1.E-11 

4.E-12 

6.E-11 

2.E-11 

2.E-13 

7.E-11 

NV 

3.E-09 

3.E-07 

9.E-10 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Neurological 

Development, vascular, 
nervous system 

Lungs 

Respiratory System 

NA 

NA 

Neurological 

NA 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0002 

0.0001 

0.00009 

0.00005 

NV 

NV 

0.0002 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0002 

0.0001 

0.00009 

0.00005 

NV 

NV 

0.0002 

NV 

Chemical Total -- 3.E-07 -- 3.E-07 Chemical Total -- 0.0007 -- 0.0007 

Exposure Medium Total 3.E-07 0.0007 

Soil Total 8.E-05 0.2 

Total Risk Across All Media 8.E-05 Total Hazard Index Across All Media 
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Table 7.15 
Summary of Receptor Risks and Hazards for COPCs 

Future Indoor Worker 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Soil Soil Site Soil 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

8.E-07 

7.E-06 

9.E-07 

3.E-08 

9.E-09 

1.E-06 

5.E-07 

5.E-08 

8.E-07 

NV 

3.E-06 

5.E-06 

NV 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

--

8.E-07 

7.E-06 

9.E-07 

3.E-08 

9.E-09 

1.E-06 

5.E-07 

5.E-08 

8.E-07 

NV 

3.E-06 

5.E-06 

NV 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver, kidney 

Liver 

Neurological 

Skin/Vascular 

None Reported 

Blood 

Gastrointestinal Tract 

Gastrointestinal Tract 

Neurological 
Erythrocyte Cu,Zn-

Superoxide Dismutase 
(ESOD) 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00007 

0.003 

0.004 

0.02 

0.01 

0.003 

0.001 

0.005 

0.001 

0.0006 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

--

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.00007 

0.003 

0.004 

0.02 

0.01 

0.003 

0.001 

0.005 

0.001 

0.0006 

Chemical Total 2.E-05 - - -- 2.E-05 Chemical Total - - 0.05 - - -- 0.05 

Exposure Medium Total 2.E-05 0.05 

Soil Total 2.E-05 0.05 

Total Risk Across All Media 2.E-05 Total Hazard Index Across All Media 0.05 
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Table 7.16 
Summary of Receptor Risks and Hazards for COPCs 

Future Child Resident 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

Benzo(a)anthracene NA NV NV NV NV 

Benzo(a)pyrene NA NV NV NV NV 

Benzo(b)fluoranthene NA NV NV NV NV 

Benzo(k)fluoranthene NA NV NV NV NV 

Chrysene NA NV NV NV NV 

Dibenzo(a,h)anthracene NA NV NV NV NV 

Indeno(1,2,3-cd)pyrene NA NV NV NV NV 

Pentachlorophenol Liver, kidney 0.002 NV 0.001 0.003 

Dieldrin Liver 0.08 NV 0.02 0.1 

Aluminum Neurological 0.1 0.001 0.003 0.1 

Arsenic Skin/Vascular 0.6 0.0006 0.05 0.6 

Chromium None Reported 0.3 0.0004 0.3 0.5 

Cobalt Thyroid 0.08 0.0002 0.002 0.09 

Copper Gastrointestinal Tract 0.03 NV 0.0009 0.03 

Iron Gastrointestinal Tract 0.1 NV 0.004 0.1 

Manganese Neurological 0.03 0.0008 0.02 0.05 

Zinc Erythrocyte Cu,Zn-Superoxide 
Dismutase (ESOD) 0.01 NV 0.0004 0.02 

Chemical Total - - 1 0.003 0.4 2 

2 

2 

Aluminum Neurological 0.1 -- 0.0008 0.1 

Antimony Blood 0.5 -- 0.02 0.6 

Cadmium Kidneys 0.1 -- 0.02 0.1 

Chromium None Reported 0.05 -- 0.03 0.08 

Cobalt Thyroid 5 -- 0.04 5 

Iron Gastrointestinal Tract 0.6 -- 0.004 0.6 

Manganese Neurological 2 -- 0.4 3 

2,4-Dinitrotoluene 
Neurological, Blood, Biliary 

Tract 0.01 -- 0.0008 0.01 

2,6-Dinitrotoluene Whole body 0.006 -- 0.0002 0.006 

Nitrobenzene 
Blood, Adrenal Glands, Liver, 

Kidneys 0.004 -- 0.0003 0.004 

2,4,6-Trinitrotoluene Liver 0.5 -- 0.03 0.5 

Chemical Total 10 -- 0.5 10 

10 

Non-Carcinogenic Hazard Quotient 

Surface and 
Subsurface 

Soil 

Surface and 
Subsurface Soil 

Surface and 
Subsurface Soil at 

AOC11 

Exposure Medium Total 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Groundwater Total 

Surface and Subsurface Soil Total 
Groundwater Groundwater Groundwater from 

AOC 11 

Total Hazard Index Across All Media 

Total Gastrointestinal Tract HI Across All Media 

Total Neurological HI Across All Media 

Total Skin/Vascular HI Across All Media 

Total Kidneys HI Across All Media 

Total Blood HI Across All Media 

Total Liver HI Across All Media 

Total Thyroid HI Across All Media 

0.8 

3 

0.6 

0.2 

0.6 

0.6 

5 

12 
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Table 7.17 
Summary of Receptor Risks and Hazards for COPCs 

Future Adult Resident 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

Benzo(a)anthracene NA NV NV NV NV 

Benzo(a)pyrene NA NV NV NV NV 

Benzo(b)fluoranthene NA NV NV NV NV 

Benzo(k)fluoranthene NA NV NV NV NV 

Chrysene NA NV NV NV NV 

Dibenzo(a,h)anthracene NA NV NV NV NV 

Indeno(1,2,3-cd)pyrene NA NV NV NV NV 

Pentachlorophenol Liver, kidney 0.0002 NV 0.0002 0.0004 

Dieldrin Liver 0.008 NV 0.003 0.01 

Aluminum Neurological 0.01 0.001 0.0004 0.01 

Arsenic Skin/Vascular 0.06 0.0006 0.007 0.07 

Chromium None Reported 0.03 0.0004 0.04 0.07 

Cobalt Thyroid 0.009 0.0002 0.0004 0.01 

Copper Gastrointestinal Tract 0.004 NV 0.0001 0.004 

Iron Gastrointestinal Tract 0.01 NV 0.0006 0.01 

Manganese Neurological 0.003 0.0008 0.003 0.008 

Zinc Erythrocyte Cu,Zn-Superoxide 
Dismutase (ESOD) 0.002 NV 0.00006 0.002 

Chemical Total - - 0.1 0.003 0.06 0.2 

0.2 

0.2 

Aluminum Neurological 0.05 -- 0.0003 0.05 

Antimony Blood 0.2 -- 0.008 0.2 

Cadmium Kidneys 0.05 -- 0.006 0.06 

Chromium None Reported 0.02 -- 0.009 0.03 

Cobalt Thyroid 2 -- 0.01 2 

Iron Gastrointestinal Tract 0.2 -- 0.001 0.3 

Manganese Neurological 1 -- 0.1 1 

2,4-Dinitrotoluene 
Neurological, Blood, Biliary 

Tract 0.006 -- 0.0004 0.006 

2,6-Dinitrotoluene Whole Body 0.002 -- 0.0001 0.003 

Nitrobenzene 
Blood, Adrenal Glands, Liver, 

Kidneys 0.002 0.0001 0.0001 0.002 

2,4,6-Trinitrotoluene Liver 0.2 -- 0.01 0.2 

Chemical Total 4 0.0001 0.2 4 

4 

Non-Carcinogenic Hazard Quotient 

Surface and 
Subsurface 

Soil 

Surface and 
Subsurface Soil 

Surface and 
Subsurface Soil at 

AOC11 

Exposure Medium Total 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Groundwater Total 

Surface and Subsurface Soil Total 
Groundwater Groundwater Groundwater from 

AOC 11 

Total Hazard Index Across All Media 

Total Gastrointestinal Tract HI Across All Media 

Total Neurological HI Across All Media 

Total Skin/Vascular HI Across All Media 

Total Kidneys HI Across All Media 

Total Blood HI Across All Media 

Total Liver HI Across All Media 

Total Thyroid HI Across All Media 

0.3 

1 

0.07 

0.06 

0.3 

0.2 

2 

4 



 

Table 7.18 
Summary of Receptor Risks and Hazards for COPCs 

Future Child/Adult Resident 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Surface and 
Subsurface 

Soil 

Surface and 
Subsurface Soil 

Surface and 
Subsurface Soil at 

AOC11 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

3.E-05 

3.E-04 

3.E-05 

1.E-06 

3.E-07 

5.E-05 

2.E-05 

5.E-07 

8.E-06 

NV 

3.E-05 

2.E-04 

NV 

NV 

NV 

NV 

NV 

6.E-10 

5.E-09 

6.E-10 

2.E-10 

6.E-11 

9.E-10 

3.E-10 

1.E-12 

5.E-10 

NV 

2.E-08 

4E-06 

6E-09 

NV 

NV 

NV 

NV 

1E-05 

1E-04 

1E-05 

5E-07 

1E-07 

2E-05 

7E-06 

4E-07 

2E-06 

NV 

3E-06 

2E-04 

NV 

NV 

NV 

NV 

NV 

4E-05 

4E-04 

5E-05 

2E-06 

5E-07 

7E-05 

3E-05 

8E-07 

1E-05 

NV 

3E-05 

4E-04 

6E-09 

NV 

NV 

NV 

NV 

Chemical Total 6E-04 4E-06 4E-04 1E-03 

Exposure Medium Total 1E-03 

Surface and Subsurface Soil Total 1E-03 

Groundwater Groundwater 
Groundwater from 

AOC 11 

Aluminum 

Antimony 

Cadmium 

Chromium 

Cobalt 

Iron 

Manganese 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Nitrobenzene 

2,4,6-Trinitrotoluene 

NV 

NV 

NV 

6E-05 

NV 

NV 

NV 

2E-06 

9E-07 

NV 

2E-06 

--

--

--

--

--

--

--

--

--

1E-11 

--

NV 

NV 

NV 

3E-05 

NV 

NV 

NV 

1E-07 

4E-08 

NV 

1E-07 

NV 

NV 

NV 

8E-05 

NV 

NV 

NV 

2E-06 

NV 

1E-11 

2E-06 

Chemical Total 6E-05 1E-11 3E-05 9E-05 

Exposure Medium Total 9E-05 

Groundwater Total 9E-05 

Total Risk Across All Media 1E-03 



 

Table 7.19 
Summary of Receptor Risks and Hazards for COPCs 

Future Construction Worker 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Surface and 
Subsurface 

Soil 

Surface and 
Subsurface Soil 

Surface and 
Subsurface Soil at 

AOC11 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

2E-07 

2E-06 

2E-07 

8E-09 

2E-09 

3E-07 

1E-07 

1E-08 

2E-07 

NV 

9E-07 

1E-06 

NV 

NV 

NV 

NV 

NV 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

9E-08 

7E-07 

9E-08 

3E-09 

9E-10 

1E-07 

5E-08 

1E-08 

7E-08 

NV 

8E-08 

2E-06 

NV 

NV 

NV 

NV 

NV 

3E-07 

3E-06 

3E-07 

1E-08 

3E-09 

5E-07 

2E-07 

2E-08 

3E-07 

NV 

1E-06 

3E-06 

NV 

NV 

NV 

NV 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

Pentachlorophenol 

Dieldrin 

Aluminum 

Arsenic 

Chromium 

Cobalt 

Copper 

Iron 

Manganese 

Zinc 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Liver, kidney 

Liver 

Neurological 

Skin/Vascular 

None Reported 

Thyroid 

Gastrointestinal Tract 

Gastrointestinal Tract 

Neurological 

Erythrocyte Cu,Zn-
Superoxide Dismutase 

(ESOD) 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0005 

0.02 

0.03 

0.1 

0.06 

0.02 

0.008 

0.03 

0.008 

0.004 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0004 

0.006 

0.0008 

0.01 

0.08 

0.0006 

0.0003 

0.001 

0.006 

0.0001 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

0.0008 

0.03 

0.03 

0.2 

0.1 

0.02 

0.009 

0.03 

0.01 

0.004 

Chemical Total 5E-06 - - 3E-06 8E-06 Chemical Total - - 0.3 - - 0.1 0.4 

Exposure Medium Total 8E-06 0.4 
Air Volatile and 

Fugitive Dust 
Emissions from 

AOC 11 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

Naphthalene 

Dieldrin 

Aluminum 

Arsenic 

Barium 

Chromium 

Cobalt 

Manganese 

--

--

--

--

--

--

--

--

--

--

--

--

4E-09 

4E-08 

5E-09 

7E-09 

6E-09 

8E-09 

NV 

3E-07 

NV 

3E-05 

1E-07 

NV 

--

--

--

--

--

--

--

--

--

--

--

--

4E-09 

N/A 

5E-09 

7E-09 

6E-09 

8E-09 

NV 

3E-07 

NV 

3E-05 

1E-07 

NV 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a,h)anthracene 

Naphthalene 

Dieldrin 

Aluminum 

Arsenic 

Barium 

Chromium 

Cobalt 

Manganese 

NA 

NA 

NA 

NA 

Nasal Effects 

NA 

Neurological 

Development, vascular, 
nervous system 

Respiratory System 

Lungs 

Respiratory System 

Neurological 

--

--

--

--

--

--

--

--

--

--

--

--

NV 

NV 

NV 

NV 

0.004 

NV 

0.7 

0.4 

0.03 

0.3 

0.1 

0.5 

--

--

--

--

--

--

--

--

--

--

--

--

NV 

NV 

NV 

NV 

0.004 

NV 

0.7 

0.4 

0.03 

0.3 

0.1 

0.5 

Chemical Total -- 3E-05 -- 3E-05 Chemical Total 2 2 

Exposure Medium Total 3E-05 2 

Surface and Subsurface Soil Total 4E-05 2 
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Table 7.19 
Summary of Receptor Risks and Hazards for COPCs 

Future Construction Worker 
Reasonable Maximum Exposure 

AOC 11, Former Nansemond Ordnance Depot 

Medium Exposure 
Medium 

Exposure 
Point Chemical 

Carcinogenic Risk 
Chemical 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 
Groundwater Groundwater Groundwater from 

AOC 11 
Aluminum 

Antimony 

Cadmium 

Chromium 

Cobalt 

Iron 

Manganese 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Nitrobenzene 

2,4,6-Trinitrotoluene 

NV 

NV 

NV 

2E-08 

NV 

NV 

NV 

2E-09 

9E-10 

NV 

2E-09 

--

--

--

--

--

--

--

--

--

--

--

NV 

NV 

NV 

1E-10 

NV 

NV 

NV 

4E-10 

1E-10 

NV 

4E-10 

NV 

NV 

NV 

2E-08 

NV 

NV 

NV 

2E-09 

1E-09 

NV 

2E-09 

Aluminum 

Antimony 

Cadmium 

Chromium 

Cobalt 

Iron 

Manganese 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Nitrobenzene 

2,4,6-Trinitrotoluene 

Neurological 

Blood 

Kidneys 

None Reported 

Thyroid 

Gastrointestinal Tract 

Neurological 
Neurological, Blood, Biliary 

Tract 

NA 
Blood, Adrenal Glands, 

Liver, Kidneys 

Liver 

0.0002 

0.0008 

0.0002 

0.00008 

0.008 

0.0009 

0.004 

0.00002 

0.000009 

0.000006 

0.0008 

--

--

--

--

--

--

--

--

--

--

--

0.000004 

0.00011 

0.00007 

0.0001 

0.0002 

0.00002 

0.002 

0.000005 

0.000001 

0.000002 

0.0002 

0.0002 

0.0009 

0.0003 

0.0002 

0.008 

0.0009 

0.005 

0.00003 

0.00001 

0.000008 

0.001 

Chemical Total 2E-08 -- 1E-09 2E-08 Chemical Total 0.01 -- 0.002 0.02 

Groundwater Total 2E-08 0.02 

Total Risk Across All Media 4E-05 Total Hazard Index Across All Media 

Total Neurological HI = 

Total Skin/Vascular HI = 

Total Liver HI = 

Total Kidneys HI = 

Total Development HI = 

Total Gastrointestinal HI = 

Total Blood HI = 

Total Lungs and Respiratory System HI = 

Total Nasal Effects HI = 

Total Thyroid HI = 

1 

0.5 

0.03 

0.001 

0.4 

0.04 

0.03 

0.4 

0.004 

0.03 

Page 2 of 2 

2 



Table 7.20 
Relative Contributions of Naturally Occurring Constituents and Potential Site Contaminants to Total Risks and Hazard Indices 

AOC 11, Former Nansemond Ordnance Depot 

Attribution 

Outdoor Maintenance Worker Adolescent Site Visitor/Trespasser Adult Site Visitor/Trespasser 

Current Site Conditions Current Site Conditions Current Site Conditions 

Cancer Risks Non-Cancer Hazard Index Cancer Risks Non-Cancer Hazard Index Cancer Risks Non-cancer Hazard Index 

Naturally Occurring 1.E-09 0.1 1.E-11 0.02 5.E-11 0.01 
Potential Site Contaminant 1.E-04 0.2 1.E-05 0.02 1.E-05 0.02 

Total 1.E-04 0.3 1.E-05 0.04 1.E-05 0.03 

Attribution 

Outdoor Maintenance Worker Adolescent Site Visitor/Trespasser Adult Site Visitor/Trespasser 

Future Site Conditions Future Site Conditions Future Site Conditions 

Cancer Risks Non-Cancer Hazard Index Cancer Risks Non-Cancer Hazard Index Cancer Risks Non-cancer Hazard Index 

Naturally Occurring 9.E-10 0.02 9.E-12 0.003 3.E-11 0.002 
Potential Site Contaminant 8.E-05 0.1 9.E-06 0.02 9.E-06 0.01 

Total 8.E-05 0.2 9.E-06 0.02 9.E-06 0.01 

Attribution 

Indoor Worker Child Resident Adult Resident 

Future Site Conditions Future Site Conditions Future Site Conditions 

Cancer Risks Non-Cancer Hazard Index Cancer Risks Non-Cancer Hazard Index Cancer Risks Non-cancer Hazard Index 

Naturally Occurring 0.E+00 0.01 NA 10 NA 4 
Potential Site Contaminant 2.E-05 0.04 NA 2 NA 0.4 

Total 2.E-05 0.05 NA 12 NA 4 

Attribution 
Age-Adjusted Resident Construction Worker 
Future Site Conditions Future Site Conditions 

Cancer Risks Non-Cancer Hazard Index Cancer Risks Non-cancer Hazard Index 
Naturally Occurring 8.E-05 NA 1.E-07 1 
Potential Site Contaminant 1.E-03 NA 4.E-05 1 

Total 1.E-03 NA 4.E-05 2 

NA = not applicable 
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 Table 7.21 
Comparison of Soil Sample MDLs to Resident Soil RSLs 

AOC 11, Former Nansemond Ordnance Depot 

Soil (μg/kg) 

Analyte RSL(1) 
MDLs 

Min Max 
VOCs 
1,1,1-Trichloroethane 870,000 0.25 33 
1,1,2,2-Tetrachloroethane 560 0.41 35 
1,1,2-Trichloroethane 160 0.61 30 
1,1,2-Trichlorotrifluoroethane 4,300,000 0.31 50 
1,1-Dichloroethane 3,300 0.26 32 
1,1-Dichloroethene 24,000 0.53 44 
1,2-Dibromo-3-Chloropropane 5.4 0.42 60 
1,2-Dibromoethane 34 0.24 27 
1,2-Dichlorobenzene 190,000 0.84 31 
1,2-Dichloroethane 430 0.27 27 
1,2-Dichloropropane 940 0.57 37 
1,3-Dichlorobenzene NE 0.82 29 
2-Butanone 2,800,000 1.3 170 
2-Hexanone 21,000 0.74 60 
4-Methyl-2-Pentanone 530,000 0.76 74 
Bromoform 62,000 0.55 21 
Bromomethane 730 0.84 45 
Carbon Disulfide 82,000 0.33 57 
Carbon Tetrachloride 610 0.23 34 
Chlorobenzene 29,000 0.77 28 
Chloroethane 1,500,000 0.85 36 
Chloroform 290 0.23 31 
Chloromethane 12,000 0.26 41 
cis-1,2-Dichloroethene 16,000 0.68 34 
cis-1,3-Dichloropropene 1,700 0.26 32 
Cyclohexane 700,000 0.34 39 
Dibromochloromethane 680 0.24 29 
Dichlorodifluoromethane 9,400 0.46 46 
Ethyl Benzene 5,400 0.84 30 
Methyl Acetate 7,800,000 2.3 66 
Methyl tert-butyl ether 43,000 0.37 25 
Methylcyclohexane NE 0.71 36 
Tetrachloroethene 8,600 0.69 81 
trans-1,2-Dichloroethene 15,000 0.59 36 
trans-1,3-Dichloropropene 1,700 0.25 23 
Trichloroethene 440 0.78 29 
Trichlorofluoromethane 79,000 1.1 62 
Vinyl Chloride 60 0.59 37 

Sheet 1 of 3 



 Table 7.21 
Comparison of Soil Sample MDLs to Resident Soil RSLs 

AOC 11, Former Nansemond Ordnance Depot 

Soil (μg/kg) 

Analyte RSL(1) 
MDLs 

Min Max 
SVOCs (μg/kg) 
2,4,5-Trichlorophenol 610,000 20 230 
2,4,6-Trichlorophenol 6,100 6.1 70 
2,4-Dichlorophenol 18,000 6.7 77 
2,4-Dinitrophenol 12,000 890 10000 
2-Chlorophenol 39,000 5.6 64 
2-Methylphenol 310,000 7.9 91 
2-Nitroaniline 61,000 4.4 51 
2-Nitrophenol NE 6.4 73 
3,3'-Dichlorobenzidine 1,100 8.8 100 
3-Nitroaniline NE 180 2100 
4,6-Dinitro-2-methylphenol 490 890 10000 
4-Bromophenyl-phenylether NE 18 200 
4-Chloro-3-methylphenol 610,000 7.7 89 
4-Chloroaniline 2,400 18 200 
4-Chlorophenyl-phenylether NE 7.3 84 
4-Nitroaniline 24,000 5 57 
4-Nitrophenol NE 4.8 55 
Acetophenone 780,000 89 1000 
Atrazine 2,100 89 1000 
Biphenyl 5,100 89 1000 
bis(2-Chloroethoxy)methane 18,000 8 92 
bis(2-Chloroethyl)ether 210 6.9 79 
bis(2-Chloroisopropyl)ether 4,600 5.1 59 
Caprolactam 3,100,000 89 1000 
Diethylphthalate 4,900,000 7.2 82 
Dimethylphthalate NE 7.4 86 
Di-n-butylphthalate 610,000 43 500 
Di-n-octylphthalate NE 8.2 94 
Hexachlorobenzene 300 7.2 82 
Hexachlorobutadiene 6,100 7 80 
Hexachlorocyclopentadiene 37,000 28 330 
Hexachloroethane 4,300 6.8 78 
Isophorone 510,000 6.8 78 
N-nitroso-di-n-propylamine 69 7.2 83 
N-nitrosodiphenylamine 99,000 74 850 
Phenol 1,800,000 7.3 84 
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 Table 7.21 
Comparison of Soil Sample MDLs to Resident Soil RSLs 

AOC 11, Former Nansemond Ordnance Depot 

Soil (μg/kg) 

Analyte RSL(1) 
MDLs 

Min Max 
Pesticides (μg/kg) 
A-BHC 77 0.15 10 
B-BHC 270 0.24 15 
D-BHC(2) 270 0.2 13 
Toxaphene 440 2 160 
Explosives (μg/kg) 
1,3,5-Trinitrobenzene 220,000 25 25 
1,3-Dinitrobenzene 610 25 25 
2,4,6-Trinitrotoluene 3,600 28 28 
2,4-Dinitrotoluene 720 30 30 
2,6-Dinitrotoluene 720 55 55 
2-Amino-4,6-Dinitrotoluene 15,000 60 60 
3-Nitrotoluene 610 160 160 
4-Amino-2,6-Dinitrotoluene 15,000 88 88 
HMX 380,000 48 48 
Nitrobenzene 4,800 34 34 
RDX 5,600 38 38 
Tetryl 24,000 39 39 
PCBs (μg/kg) 
Aroclor 1016 390 28 38 
Aroclor 1221 140 14 18 
Aroclor 1232 140 17 23 
Aroclor 1242 220 12 16 
Aroclor 1248 220 13 17 
Aroclor 1254 110 4.7 6.4 

Notes: 
Shaded results indicate that the MDL is greater than the RSL. 
(1) EPA Regional Screening Levels for Residential Soil, May, 2012. 
(2) Used RSL for B-BHC as proxy value 

μg/kg - microgram per kilogram 
NE - Not Established 
RSL - Regional Screening Level 
VOCs - Volatile Organic Compounds 
MDL - method detection limit 
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Table 7.22 
Comparison of Groundwater Sample MDLs to Tap Water RSLs 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 

Groundwater (μg/L) 

RSL(1) 

MDLs 

Min Max 
VOCs 
1,1,1-Trichloroethane 750 0.24 0.24 
1,1,2,2-Tetrachloroethane 0.066 0.42 0.42 
1,1,2-Trichloroethane 0.041 0.22 0.22 
1,1,2-Trichlorotrifluoroethane 5300 0.29 0.29 
1,1-Dichloroethane 2.4 0.21 0.21 
1,1-Dichloroethene 26 0.35 0.35 
1,2-Dibromo-3-Chloropropane 0.00032 0.38 0.38 
1,2-Dibromoethane 0.0065 0.16 0.16 
1,2-Dichlorobenzene 28 0.2 0.2 
1,2-Dichloroethane 0.15 0.1 0.1 
1,2-Dichloropropane 0.38 0.17 0.17 
1,3-Dichlorobenzene NE 0.098 0.098 
2-Butanone 490 1.2 1.2 
2-Hexanone 3.4 0.88 0.88 
4-Methyl-2-Pentanone 100 1.2 1.2 
Acetone 1200 2.5 2.5 
Benzene 0.39 0.13 0.13 
Bromodichloromethane 0.12 0.11 0.11 
Bromoform 7.9 0.29 0.29 
Bromomethane 0.7 0.43 0.43 
Carbon Disulfide 72 0.16 0.16 
Carbon Tetrachloride 0.39 0.25 0.25 
Chlorobenzene 7.2 0.19 0.19 
Chloroethane 2100 0.41 0.41 
Chloroform 0.19 0.1 0.1 
Chloromethane 19 0.17 0.17 
cis-1,2-Dichloroethene 2.8 0.27 0.27 
cis-1,3-Dichloropropene 0.41 0.16 0.16 
Cyclohexane 1300 0.47 0.47 
Dibromochloromethane 0.15 0.31 0.31 
Dichlorodifluoromethane 19 0.43 0.43 
Ethyl Benzene 1.3 0.17 0.17 
Isopropylbenzene 39 0.19 0.19 
Methyl Acetate 1600 0.26 0.26 
Methyl tert-butyl ether 12 0.28 0.28 
Methylcyclohexane NE 0.19 0.19 
Styrene 110 0.1 0.1 
Tetrachloroethene 3.500 0.21 0.21 
Toluene 86 0.18 0.18 
trans-1,2-Dichloroethene 8.6 0.23 0.23 
trans-1,3-Dichloropropene 0.41 0.12 0.12 
Trichlorofluoromethane 110 0.18 0.18 
Vinyl Chloride 0.015 0.17 0.17 
Xylenes, Total 19 0.34 0.34 
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Table 7.22 
Comparison of Groundwater Sample MDLs to Tap Water RSLs 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 

Groundwater (μg/L) 

RSL(1) 

MDLs 

Min Max 
SVOCs (μg/L) 
2,4,5-Trichlorophenol 89 3.7 3.9 
2,4,6-Trichlorophenol 0.9 2.9 3.1 
2,4-Dichlorophenol 3.5 3.2 3.4 
2,4-Dimethylphenol 27 3.3 3.5 
2,4-Dinitrophenol 30 21 22 
2-Chloronaphthalene 55 5.6 5.9 
2-Chlorophenol 7.1 2.8 2.9 
2-Methylnaphthalene 2.7 2 2.1 
2-Methylphenol 72 2.5 2.6 
2-Nitroaniline 15 8.1 8.5 
2-Nitrophenol NE 3.3 3.4 
3,3'-Dichlorobenzidine 0.11 6.5 6.9 
3-Nitroaniline NE 9.7 10 
4,6-Dinitro-2-methylphenol 0.12 19 20 
4-Bromophenyl-phenylether NE 0.95 1 
4-Chloro-3-methylphenol 110 1 1.1 
4-Chloroaniline 0.32 1 1.1 
4-Chlorophenyl-phenylether NE 1.4 1.4 
4-Methylphenol 140 1.4 1.5 
4-Nitroaniline 3.3 12 13 
4-Nitrophenol NE 16 16 
Acenaphthene 40 6.1 6.4 
Acenaphthylene(2) 40 4.2 4.5 
Acetophenone 150 6.9 7.3 
Anthracene 130 1.4 1.5 
Atrazine 0.26 2.8 3 
Benzaldehyde 150 0.97 1 
Benzo(a)anthracene 0.029 1.4 1.4 
Benzo(a)pyrene 0.0029 3.5 3.6 
Benzo(b)fluoranthene 0.029 1.3 1.4 
Benzo(g,h,i)perylene(3) 8.7 2.6 2.7 
Benzo(k)fluoranthene 0.29 2.5 2.6 
Biphenyl 0.083 5.1 5.4 
bis(2-Chloroethoxy)methane 4.7 3.8 4 
bis(2-Chloroethyl)ether 0.012 2.3 2.4 
bis(2-Chloroisopropyl)ether 0.31 5.9 6.2 
bis(2-Ethylhexyl)phthalate 0.071 1.5 1.6 
Butylbenzylphthalate 14 2.8 2.9 
Caprolactam 770 0.85 0.9 
Carbazole NE 3.4 3.6 
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Table 7.22 
Comparison of Groundwater Sample MDLs to Tap Water RSLs 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 

Groundwater (μg/L) 

RSL(1) 

MDLs 

Min Max 
Chrysene 2.9 1.3 1.3 
Dibenz(a,h)anthracene 0.0029 0.36 0.38 
Dibenzofuran 0.58 5.8 6.1 
Diethylphthalate 1,100 1.4 1.5 
Dimethylphthalate NE 1.2 1.3 
Di-n-butylphthalate 67 1.2 1.3 
Di-n-octylphthalate NE 1.5 1.6 
Fluoranthene 63 1.7 1.8 
Fluorene 22 1.4 1.5 
Hexachlorobenzene 0.042 6.5 6.8 
Hexachlorobutadiene 0.26 7.8 8.2 
Hexachlorocyclopentadiene 2.2 1 1.1 
Hexachloroethane 0.51 6.8 7.2 
Indeno(1,2,3-cd)pyrene 0.029 2.2 2.3 
Isophorone 67 6 6.3 
Naphthalene 0.14 2.3 2.4 
N-nitroso-di-n-propylamine 0.0093 3.7 3.9 
N-nitrosodiphenylamine 10 3 3.2 
Pentachlorophenol 0.17 20 21 
Phenanthrene(3) 8.7 5.7 6 
Phenol 450 2.6 2.8 
Pyrene 8.7 3.7 3.9 
Pesticides (μg/L) 
A-BHC 0.0062 0.015 0.016 
Aldrin 0.00021 0.018 0.018 
A-Chlordane 0.027 0.023 0.024 
B-BHC 0.022 0.015 0.016 
D-BHC(4) 0.022 0.017 0.017 
Dieldrin 0.0015 0.021 0.022 
A-Endosulfan(5) 7.8 0.015 0.016 
B-Endosulfan(5) 7.8 0.021 0.022 
Endosulfan Sulfate(5) 7.8 0.023 0.025 
Endrin 0.17 0.017 0.018 
Endrin Aldehyde(6) 0.17 0.015 0.016 
Endrin Ketone(6) 0.17 0.017 0.017 
G-BHC 0.036 0.013 0.014 
G-Chlordane 0.027 0.022 0.023 
Heptachlor 0.0018 0.014 0.015 
Heptachlor Epoxide 0.0033 0.022 0.023 
p,p'-DDD 0.28 0.018 0.019 
p,p'-DDE 0.2 0.015 0.015 
p,p'-DDT 0.2 0.016 0.017 
p,p'-Methoxychlor 2.7 0.028 0.03 
Toxaphene 0.013 0.079 0.083 
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Table 7.22 
Comparison of Groundwater Sample MDLs to Tap Water RSLs 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 

Groundwater (μg/L) 

RSL(1) 

MDLs 

Min Max 
Explosives (μg/L) 
1,3,5-Trinitrobenzene 46 0.035 0.052 
1,3-Dinitrobenzene 0.15 0.036 0.06 
2-Amino-4,6-dinitrotoluene 3 0.063 0.066 
3-Nitrotoluene 0.13 0.042 0.16 
HMX 78 0.037 0.061 
RDX 0.61 0.037 0.053 
Tetryl 6.3 0.065 0.078 
PCBs (μg/L) 
Aroclor 1016 0.11 0.46 0.48 
Aroclor 1221 0.0043 0.43 0.44 
Aroclor 1232 0.0043 0.5 0.52 
Aroclor 1242 0.034 0.24 0.25 
Aroclor 1248 0.034 0.32 0.33 
Aroclor 1254 0.031 0.33 0.34 
Aroclor 1260 0.034 0.55 0.56 
Metals (μg/L) 
Silver 7.1 0.3 0.3 
Thallium 0.016 4.6 4.6 
Notes: 
Shaded results indicate that the MDL is greater than the RSL. 
(1) EPA Regional Screening Levels for Tap Water (April 2012). 
(2) Used RSL for acenaphthene as proxy value 
(3) Used RSL for pyrene as proxy value 
(4) Used RSL for B-BHC as proxy value 
(5) Used RSL for endosulfan as proxy value 
(6) Used RSL for endrin as proxy value 

μg/L - micrograms per liter 
NE - Not Established 
RSL - Regional Screening Level 
MDL - Method detection limit 
VOCs - Volatile Organic Compounds 
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Table 7.23 
Comparison of Maximum Detected Concentrations to Ecological Soil Screening Levels 

AOC 11, Former Nansemond Ordnance Depot 

Chemical 
Maximum 

Concentration 

Units 
Detection 
Frequency 

Ecological Soil Screening Levels 
Other 

Screening 
Levels Source and CommentsPlants 

Terrestrial 
Invertebrates Birds Mammals 

4,4'-DDD 0.0016 mg/kg 9/29 
See DDT and metabolites 

4,4'-DDE 0.023 mg/kg 12/29 

Sum DDT and metabolites 0.3 mg/kg 30/52 NSV NSV 0.093 0.021 

Dieldrin 1.7 mg/kg 70/75 NSV NSV 0.022 0.0049 

Aluminum 16000 mg/kg 29/29 Based on soil pH 

Antimony 1.7 mg/kg 4/29 NSV 78 NSV 0.27 5 Efroymson, et al, 1997a 

Arsenic 87.9 mg/kg 36/36 18 NSV 43 46 60 Efroymson, et al, 1997b 

Barium 169 mg/kg 29/29 NSV 330 NSV 2000 500 Efroymson, et al, 1997a 

Beryllium 0.69 mg/kg 1/29 NSV 40 NSV 21 10 Efroymson, et al, 1997a 

Cadmium 2.2 mg/kg 22/29 32 140 0.77 0.36 

Chromium 390 mg/kg 37/37 NSV NSV 26 34 
1 

0.4 
Efroymson, et al, 1997a 
Efroymson, et al, 1997b 

Cobalt 9.3 mg/kg 29/29 13 NSV 120 230 

Copper 962 mg/kg 36/36 70 80 28 49 

Iron 19,800 mg/kg 29/29 Based on soil pH and EH 

Lead 774 mg/kg 50/50 120 1700 11 56 

Manganese 186 mg/kg 29/29 220 450 4300 4000 

Nickel 6.6 mg/kg 29/29 38 280 210 130 

Selenium 2.0 mg/kg 14/29 0.52 4.1 1.2 0.63 

Silver 2.6 mg/kg 3/29 560 NSV 4.2 14 

Vanadium 27.5 mg/kg 29/29 NSV NSV 7.8 280 2 Efroymson, et al, 1997a 

Zinc 3,680 mg/kg 44/44 160 120 46 79 

Pentachlorophenol 8.1 mg/kg 7/37 5 31 2.1 2.8 

Acenaphthene 11 mg/kg 20/110 

Based on sum of low molecular weight PAHs and high 
molecular weight PAHs 

Acenaphthylene 8.2 mg/kg 30/110 

Anthracene 31 mg/kg 40/110 

Benzo(a)anthracene 85 mg/kg 92/110 

Benzo(a)pyrene 69 mg/kg 95/110 

Benzo(b)fluoranthene 79 mg/kg 85/110 

Benzo(g,h,i)perylene 45 mg/kg 89/110 

Benzo(k)fluoranthene 33 mg/kg 86/110 

Chrysene 87 mg/kg 94/110 

Dibenzo(a,h)anthracene 15 mg/kg 41/110 

Fluoranthene 200 mg/kg 98/110 

Fluorene 8.3 mg/kg 14/110 

Indeno(1,2,3-cd)pyrene 47 mg/kg 94/110 

Naphthalene 3.4 mg/kg 11/110 

Phenanthrene 160 mg/kg 92/110 

Pyrene 150 mg/kg 96/110 

Sum Low Molecular weight PAHs* 421.9 mg/kg NSV 29 NSV 100 

Sum High Molecular Weight PAHs* 610.0 mg/kg NSV 18 NSV 1.1 

*Acenaphthene, acenaphthylene, anthracene, fluoranthene, fluorene, naphthalene, and phenanthrene are low molecular weight PAHs.  Remainder are high molecular weight PAHs. 

Shaded cell indicates screening value exceeded by maximum detection 

Efroymson, R.A., M.E. Will, G.W. Suter II, and A.C. Wooten. 1997a. Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial Plants: 

1997 Revision. Oak Ridge National Laboratory, Oak Ridge, TN. ES/ER/TM-85/R3. 

Efroymson, R.A., M.E, Will, and G.W. Suter II. 1997b. Toxicological Benchmarks for Contaminants of Potential Concern for Effects on Soil and Litter Invertebrates

 and Heterotrophic Processes: 1997 Revision. Oak Ridge National Laboratory, Oak Ridge TN. ES/ER/TM-126/R2. 



Table 7.24 
Summary of Chemicals of Potential Ecological Concern Identified during the Initial Screening 

AOC 11, Former Nansemond Ordnance Depot 

COPEC from Initial 
Screening 

Affected Endpoint Retained for the Refined Evaluation? 

Antimony Mammals and birds No – no evidence of an antimony release 
Arsenic Mammals, birds, plants, and 

invertebrates 
No for wildlife – initial food web screening resulted in 
NOAEL EQs less than 1 
Yes for plants and invertebrates 

Barium Birds No – initial food web screening resulted in NOAEL 
EQs less than 1 

Beryllium Birds No – no evidence of a beryllium release 
Cadmium Mammals and birds No – initial food web screening resulted in LOAEL 

EQs less than 1 
Chromium Mammals, birds, plants, and 

invertebrates 
Yes 

Copper Mammals, birds, plants, and 
invertebrates 

Yes 

Lead Mammals, birds, and plants No for wildlife – initial food web screening resulted in 
LOAEL EQs less than 1 
Yes for plants 

Selenium Mammals, birds, and plants No for wildlife – initial food web screening resulted in 
NOAEL EQs less than 1 
Yes for plants 

Zinc Mammals, birds, plants, and 
invertebrates 

Yes 

DDT and metabolites Mammals and birds No – initial food web screening resulted in LOAEL 
EQs less than 1 

Dieldrin Mammals and birds Yes 
Pentachlorophenol Mammals, birds, and plants No for wildlife – initial food web screening resulted in 

LOAEL EQs less than 1 
Yes for plants 

Low molecular weight 
PAHs 

Mammals, birds, plants, and 
invertebrates 

No for wildlife – initial food web screening resulted in 
NOAEL EQs less than or equal to 1 
Yes for plants and invertebrates 

High molecular weight 
PAHs 

Mammals, birds, plants, and 
invertebrates 

Yes for American robin and short-tailed shrew 
Yes for plants and invertebrates 

Endrin American robin Yes 



I 

Table 7.25 
Comparison to Soil Benchmark Concentrations 
AOC 11, Former Nansemond Ordnance Depot 

Chemical Reporting Limit¹ 
Frequency of 

Detection 

Maximum 
Concentration 

Detected Qualifier 
Screening 

Value Source of Screening Value 

Maximum 
Ecological 
Quotient 

Inorganic compounds (mg/kg) 
Mercury 0.04 - 0.05 28 / 29 0.27 0.058 BTAG 5 
Thallium 1.1 - 1.4 1 / 29 0.79 J 0.001 BTAG 790 

Organic Compounds (ug/kg) 
1,1,1-Trichloroethane 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
1,1,2,2-Tetrachloroethane 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
1,1,2-Trichloro-1,2,2-Trifluoroethane 5.3 - 6 0 / 2 -- NSV NA 
1,1,2-Trichloroethane 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
1,1-Dichloroethane 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
1,1-Dichloroethene 5.3 - 6 0 / 2 -- 100 CCME Ag 0.06 
1,2-Dibromo-3-chloropropane 5.3 - 6 0 / 2 -- 35.2 USEPA Region 5 0.2 
1,2-Dibromoethane (Ethylene dibromide) 5.3 - 6 0 / 2 -- 6 Ont Ag (coarse soils) 1 
1,2-Dichlorobenzene 5.3 - 6 0 / 2 -- 100 BTAG 0.06 
1,2-Dichloroethane 5.3 - 6 0 / 2 -- 870 BTAG 0.007 
1,2-Dichloropropane 5.3 - 6 0 / 2 -- 19 Ont Ag (coarse soils) 0.3 
1,3-Dichlorobenzene 5.2 - 5.3 0 / 2 -- 100 BC Ag 0.05 
2-Hexanone 5.3 - 6 0 / 2 -- 12600 USEPA Region 5 0.0005 
Acetone 21 - 24 0 / 2 -- 3500 Ont Ag (coarse soils) 0.007 
Benzene 5.3 - 6 0 / 2 -- 100 BTAG 0.06 
Bromodichloromethane 5.3 - 6 0 / 2 -- 450,000 BTAG 0.00001 
Bromoform 5.3 - 6 0 / 2 -- 110 Ont Ag (coarse soils) 0.05 
Bromomethane 5.3 - 6 0 / 2 -- 61 Ont Ag (coarse soils) 0.1 
Carbon disulfide 5.3 - 6 0 / 2 -- 94.1 USEPA Region 5 0.06 
Carbon tetrachloride 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
Chlorobenzene 5.3 - 6 0 / 2 -- 100 BTAG 0.06 
Chloroethane 5.3 - 6 0 / 2 -- NSV NA 
Chloroform 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
Chloromethane 5.3 - 6 0 / 2 -- 10,000 USEPA Region 5 0.0006 
Cis-1,2-dichloroethene 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
cis-1,2-dichloropropene 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
Cyclohexane 5.3 - 6 0 / 2 -- NSV NA 
Dibromochloromethane 5.3 - 6 0 / 2 -- 90 Ont Ag 0.07 
Dichlorodifluoromethane 5.3 - 6 0 / 2 -- 39,500 USEPA Region 5 0.0002 
Ethylbenzene 5.3 - 6 0 / 2 -- 100 BTAG 0.06 
Isopropylbenzene (cumene) 5.3 - 6 0 / 2 -- NSV NA 
Methyl Acetate 5.3 - 6 0 / 2 -- NSV NA 
Methyl ethyl ketone (2-Butanone) 5.3 - 6 0 / 2 -- 270 Ont Ag 0.02 
Methyl isobutyl ketone (4-Methyl-2-pentanone) 5.3 - 6 0 / 2 -- 100,000 BTAG 0.00006 
Methylcyclohexane 5.3 - 6 0 / 2 -- NSV NA 
Methylene chloride 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
Styrene 5.3 - 6 0 / 2 -- 100 BTAG 0.06 
Tert-Butyl Methyl Ether 5.3 - 6 0 / 2 -- 5700 Ont Ag 0.001 
Tetrachloroethene (PCE) 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
Toluene 5.3 - 6 1 / 2 1.1 J 300 BTAG 0.02 
Trans-1,2-Dichloroethene 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
Trans-1,3-Dichloropropene 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
Trichloroethene (TCE) 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
Trichlorofluoromethane 5.3 - 6 0 / 2 -- 16,400 USEPA Region 5 0.0004 
Vinyl chloride 5.3 - 6 0 / 2 -- 300 BTAG 0.02 
Xylenes, Total 16 - 18 0 / 2 -- 100 BTAG 0.2 
1,3,5-Trinitrobenzene 250 - 250 0 / 29 -- 376 USEPA Region 5 0.7 
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Table 7.25 
Comparison to Soil Benchmark Concentrations 
AOC 11, Former Nansemond Ordnance Depot 

Chemical Reporting Limit¹ 
Frequency of 

Detection 

Maximum 
Concentration 

Detected Qualifier 
Screening 

Value Source of Screening Value 

Maximum 
Ecological 
Quotient 

1,3-Dinitrobenzene 250 - 250 0 / 29 -- 655 USEPA Region 5 0.4 
1-Methylnaphthalenem (TIC) NA 2 / 29 210 NJ 1200 Ont Ag 0.2 
2,4,5-Trichlorophenol 360 - 4,000 0 / 29 -- 100 BTAG 40 
2,4,6-Trichlorophenol 360 - 4,000 0 / 29 -- 100 BTAG 40 
2,4,6-Trinitrotoluene 250 - 250 0 / 29 -- 10,000 Talmage, et al. 1999 0.03 
2,4-Dichlorophenol 360 - 4,000 0 / 29 -- 50 BC Ag/CCME Ag 80 
2,4-Dimethylphenol 360 - 4,000 0 / 29 -- 100 BC Ag/CCME Ag 40 
2,4-Dinitrophenol 1,800 - 20,000 0 / 29 -- 20,000 ORNL 1 
2,4-Dinitrotoluene 250 - 250 0 / 29 -- 660 Ont Ag 0.4 
2,6-Dinitrotoluene 250 - 250 0 / 29 -- 660 2,4-DNT as surrogate 0.4 
2-Amino-4,6-dinitrotoluene 250 - 250 0 / 29 -- 80,000 Talmage, et al. 1999 0.003 
2-Chloronaphthalene 360 - 4,000 0 / 29 -- 12.2 USEPA Region 5 328 
2-Chlorophenol 360 - 4,000 0 / 29 -- 50 BC Ag/CCME Ag 80 
2-Methylnaphthalene 360 - 4,000 4 / 29 350 J 1200 Ont Ag 0.3 
2-Methylphenol 360 - 4,000 0 / 29 -- 100 BC Ag 40 
2-Nitroaniline 1,800 - 20,000 0 / 29 -- 74,100 USEPA Region 5 0.3 
2-Nitrophenol 360 - 4,000 0 / 29 -- 100 BC Ag 40 
3,3'-Dichlorobenzidine 1,800 - 20,000 0 / 29 -- 1300 Ont Ag (coarse soils) 15 
3-Nitroaniline 1,800 - 20,000 0 / 29 -- 3160 USEPA Region 5 6 
4,6-Dinitro-2-methylphenol 1,800 - 20,000 0 / 29 -- 100 BC Ag 200 
4-Amino-2,6-dinitrotoluene 250 - 250 0 / 29 -- 80,000 Talmage, et al. 1999 0.003 
4-Bromophenyl-phenylether 360 - 4,000 0 / 29 -- NSV NA 
4-Chloro-3-methylphenol 360 - 4,000 0 / 29 -- 7950 USEPA Region 5 0.5 
4-Chloroaniline 360 - 4,000 0 / 29 -- 1300 Ont Ag (coarse soils) 3 
4-Chlorophenyl-phenylether 360 - 4,000 0 / 29 -- NSV NA 
4-Methylphenol 360 - 4,000 1 / 29 28 J 100 BTAG 0.3 
4-Nitroaniline 1,800 - 20,000 0 / 29 -- 21,900 USEPA Region 5 0.9 
4-Nitrophenol 1,800 - 20,000 0 / 29 -- 100 BTAG 200 
Acetophenone 360 - 4,000 0 / 29 -- 300,000 USEPA Region 5 0.01 
Aldrin 1.9 - 120 3 / 29 14 J 100 BTAG 0.1 
Alpha-BHC 1.9 - 120 0 / 29 -- 100,000 BTAG 0.001 
Alpha-Chlordane 1.9 - 120 3 / 29 38 100 BTAG 0.4 
Benzaldehyde 360 - 4,000 1 / 29 1,200 J NSV NA 
Benzoic Acid (TIC) NA 6 / 29 870 NJ NSV NA 
Benzyl Butly Phthalate 360 - 4,000 18 / 29 68 J 239 USEPA Region 5 0.3 
Beta-BHC 1.9 - 120 0 / 29 -- 100,000 BTAG 0.001 
Biphenyl 360 - 4,000 0 / 29 -- 60,000 ORNL 0.07 
bis(2-Chloroethoxy)methane 360 - 4,000 0 / 29 -- NSV NA 
bis(2-Chloroethyl)ether 360 - 4,000 0 / 29 -- 660 Ont Ag 6 
bis(2-Chloroisopropyl)ether 360 - 4,000 0 / 29 -- 660 Ont Ag 6 
bis(2-Ethylhexyl)phthalate 360 - 4,000 4 / 29 510 100,000 Ont Ag 0.01 
Caprolactam (TIC) NA 3 / 29 27 NJ NSV NA 
Carbazole 360 - 4,000 8 / 29 2,300 J NSV NA 
Delta-BHC 1.9 - 120 0 / 29 -- 100,000 BTAG 0.001 
Dibenzofuran 360 - 4,000 6 / 29 1,200 J NSV NA 
Diethylphthalate 360 - 4,000 0 / 29 -- 100,000 ORNL 0.04 
Dimethyl phthalate 360 - 4,000 0 / 29 -- 200,000 ORNL 0.02 
Di-n-butylphthalate 360 - 4,000 0 / 29 -- 200,000 ORNL 0.02 
Di-n-octylphthalate 360 - 4,000 0 / 29 -- 709,000 USEPA Region 5 0.01 
Endosulfan I 1.9 - 120 1 / 29 0.45 J 180 Ont Ag 0.003 
Endosulfan II 1.9 - 120 4 / 29 36 J 180 Endosulfan I as surrogate 0.2 
Endosulfan Sulfate 1.9 - 120 2 / 29 30 J 180 Endosulfan I as surrogate 0.2 
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Table 7.25 
Comparison to Soil Benchmark Concentrations 
AOC 11, Former Nansemond Ordnance Depot 

Chemical Reporting Limit¹ 
Frequency of 

Detection 

Maximum 
Concentration 

Detected Qualifier 
Screening 

Value Source of Screening Value 

Maximum 
Ecological 
Quotient 

Endrin 1.9 - 120 6 /  43  83 100 BTAG 0.8 
Endrin Aldehyde 1.9 - 120 2 / 29 1.0 J 100 BTAG 0.01 
Endrin Ketone 1.9 - 120 3 / 29 5.1 J 100 BTAG 0.05 
Gamma-BHC (Lindane) 1.9 - 120 0 / 29 -- 50 Neth 2 
Gamma-Chlordane 1.9 - 120 1 / 29 24 J 100 BTAG 0.2 
Heptachlor 1.9 - 120 2 / 29 0.39 J 84 Ont Ag 0.005 
Heptachlor Epoxide 1.9 - 120 2 / 29 7.60 J 100 BTAG 0.08 
Hexachlorobenzene 360 - 4,000 0 / 29 -- 1,000,000 ORNL 0.004 
Hexachlorobutadiene 360 - 4,000 0 / 29 -- 380 Ont Ag (coarse soils) 11 
Hexachlorocyclopentadiene 1,800 - 20,000 0 / 29 -- 10,000 ORNL 2 
Hexachloroethane 360 - 4,000 0 / 29 -- 3,800 Ont Ag 1 
HMX 500 - 500 0 / 29 -- 50,000 Talmage, et al. 1999 0.01 
Isophorone 360 - 4,000 0 / 29 -- 139,000 USEPA Region 5 0.03 
Methoxychlor 3.6 - 230.0 1 / 29 0.56 J 4,000 Ont Ag 0.0001 
m-Nitrotoluene 250 - 250 0 / 29 -- NSV NA 
Nitrobenzene 250 - 250 0 / 29 -- 40,000 ORNL 0.01 
n-Nitroso-di-n-propylamine 360 - 4,000 0 / 29 -- NSV NA 
n-Nitrosodiphenylamine 360 - 4,000 0 / 29 -- 20,000 ORNL 0.2 
o-Nitrotoluene 250 - 250 1 / 29 140 J NSV NA 
PCB-1016 36 - 47 0 / 29 -- 100 BTAG 0.5 
PCB-1221 36 - 47 0 / 29 -- 100 BTAG 0.5 
PCB-1232 36 - 47 0 / 29 -- 100 BTAG 0.5 
PCB-1242 36 - 47 0 / 29 -- 100 BTAG 0.5 
PCB-1248 36 - 47 0 / 29 -- 100 BTAG 0.5 
PCB-1254 36 - 47 0 / 29 -- 100 BTAG 0.5 
PCB-1260 36 - 47 1 / 29 20 J 100 BTAG 0.2 
Phenol 360 - 4,000 0 / 29 -- 70,000 ORNL 0.06 
p-Nitrotoluene 250 - 250 1 / 29 170 NSV NA 
RDX 500 - 500 0 / 29 -- 50,000 Talmage, et al. 1999 0.01 
Tetryl 650 - 650 0 / 29 -- 25,000 Talmage, et al. 1999 0.03 
Toxaphene 74 - 4700 0 / 29 -- 119 USEPA Region 5 39 

Notes: 
BTAG = USEPA Biological Technical Advisory Group, 1995 
Neth = The Netherlands target value; value obtained from USEPA, 2003, Attachment 1-1 
BC Ag = British Columbia, Agricultural Land Use; value obtained from USEPA, 2003, Attachment 1-1 
CCME Ag = Canadian Council of Ministers of the Environment, Agricultural Land Use; value obtained from USEPA, 2003, Attachment 1-1 
Ont Ag = Ontario, Agricultural Land Use; value obtained from USEPA, 2003, Attachment 1-1 
ORNL = Oak Ridge National Laboratory; value = the more conservative of the screening value for earthworms, plants, or microbes
     Toxicological Benchmarks for Contaminants of Potential Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Processes: 1997 Revision.

 ES/ER/TM-126/R2.
 Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial Plants: 1997 Revision.

 ES/ER/TM-85/R3. 
Shaded cells indicate that maximum concentration or reporting limit exceeded the screening value. 
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Table 7.26 
Exposure Parameters for Upper Trophic Level Ecological Receptors - Step 2 

AOC 11, Former Nansemond Ordnance Depot 

Receptor 

Body Weight (kg) Food Ingestion Rate (kg/day - dry) Dietary Composition (percent) Soil Ingestion (percent) 

Value Reference Value Reference 
Terr. 
Plants Soil Invert. 

Small 
Mammals Reference Value Reference 

Birds 
American robin 0.045 EPA 1993 0.01015 Levey and Karasov 1989 0  95  0  Martin et al. 1951 5 Sample and Suter 1994 

Red-tailed hawk 0.957 EPA 1993 0.03952 Sample and Suter 1994 0 0 100 
EPA 1993; Sample and Suter 

1994 0 Sample and Suter 1994 
Mammals 
Red fox 3.17 Silva and Downing 1995 0.14763 Sample and Suter 1994 7 2.8 87.4 EPA 1993 2.8 Beyer et al. 1994 

Short-tailed shrew 0.01687 EPA 1993 0.00146 EPA 1993 4.7 82.3 0 
EPA 1993, Sample and Suter 

1994 13 Sample and Suter 1994 



I 
I I 

Table 7.27 
Soil Bioaccumulation Factors 

Used For Plants and Soil Invertebrates 
AOC 11, Former Nansemond Ordnance Depot 

Analyte 
Soil-Plant BAF (dry weight) Soil-Invertebrate BAF (dry weight) 

Value Reference Value Reference 
Inorganic Compounds 
Antimony ln(plant) = 0.938ln(soil)-3.233 EPA, 2005a 1 EPA, 2005a 
Arsenic 0.03752 EPA, 2005b ln(worm) = 0.706ln(soil)-1.421 EPA, 2005b 
Barium 0.156 EPA, 2005c 0.091 EPA, 2005c 
Beryllium ln(plant) = 0.7345ln(soil)-0.5361 EPA, 2005d 0.045 EPA, 2005d 
Cadmium ln(plant) = 0.546ln(soil)-0.475 EPA, 2005e ln(worm) = 0.795ln(soil)+2.114 EPA, 2005e 
Chromium 0.041 EPA, 2008 0.306 EPA, 2008 
Copper ln(plant) = 0.394ln(soil)+0.668 EPA, 2007a 0.515 EPA, 2007a 
Lead ln(plant) = 0.561ln(soil)-1.328 EPA, 2005f ln(worm) = 0.807ln(soil)-0.218 EPA, 2005f 
Mercury 5 Bechtel Jacobs, 1998 95% Upper Prediction Level Sample et al., 1998 
Selenium ln(plant) = 1.104ln(soil)-0.677 EPA, 2007b ln(worm) = 0.733ln(soil)-0.075 EPA, 2007b 
Thallium 0.004 Baes et al., 1984 1 Default 
Zinc ln(plant) = 0.554ln(soil)+1.575 EPA, 2007c ln(worm) = 0.328ln(soil)+4.449 EPA, 2007c 

Organic Compounds 
4-chlorophenyl phenyl ether 1.336 EPA, 2007d, model 9.80 EPA, 2007d, model 
Acenaphthene ln(plant) = -0.8556ln(soil)-5.562 EPA, 2007d 1.47 EPA, 2007d 
Acenaphthylene ln(plant) = 0.791ln(soil) - 1.144 EPA, 2007d 22.9 EPA, 2007d 
Aldrin 0.139 EPA, 2007d, model 1.15 EPA, 2007d, model 
alpha-BHC 1.735 EPA, 2007d, model 10.28 EPA, 2007d, model 
Anthracene ln(plant) = 0.7784ln(soil) - 0.9887 EPA, 2007d 2.42 EPA, 2007d 
Benzo(a)anthracene ln(plant) = 0.5944ln(soil) - 2.7078 EPA, 2007d 1.59 EPA, 2007d 
Benzo(a)pyrene ln(plant) = 0.975ln(soil) - 2.0615 EPA, 2007d 1.33 EPA, 2007d 
Benzo(b)fluoranthene 0.310 EPA, 2007d 2.60 EPA, 2007d 
Benzo(g,h,i)perylene ln(plant) = 1.1829ln(soil) - 0.9313 EPA, 2007d 2.94 EPA, 2007d 
Benzo(k)fluoranthene ln(plant) = 0.8595ln(soil) - 2.1579 EPA, 2007d 2.60 EPA, 2007d 
beta-BHC 1.719 EPA, 2007d, model 10.24 EPA, 2007d, model 
Chlordane 0.165 EPA, 2007d, model 16.41 EPA, 2007d, model 
Chrysene ln(plant) = 0.5944ln(soil) - 2.7078 EPA, 2007d 2.29 EPA, 2007d 
DDD ln(plant) = 0.7524ln(soil)-2.5119 EPA, 2007d ln(worm) = 0.6975ln(soil) + 1.1613 EPA, 2007d 
DDE ln(plant) = 0.7524ln(soil)-2.5119 EPA, 2007d ln(worm) = 0.8804ln(soil) + 2.4771 EPA, 2007d 
DDT ln(plant) = 0.7524ln(soil)-2.5119 EPA, 2007d ln(worm) = 0.8689ln(soil) + 2.1247 EPA, 2007d 
delta-BHC 1.263 EPA, 2007d, model 3.96 EPA, 2007d, model 
dibenzo(a,h)anthracene 0.13 EPA, 2007d 2.31 EPA, 2007d 
Dieldrin 0.41 EPA, 2007d 14.7 EPA, 2007d 
Endosulfan I 1.311 EPA, 2007d, model 10.78 EPA, 2007d, model 
Endosulfan II 1.311 EPA, 2007d, model 10.78 EPA, 2007d, model 
Endrin 0.535 EPA, 2007d, model 12.83 EPA, 2007d, model 
Fluoranthene 0.5 EPA, 2007d 3.04 EPA, 2007d 
Fluorene ln(plant) = -0.8556ln(soil)-5.562 EPA, 2007d 9.57 EPA, 2007d 
Gamma-BHC (Lindane) 1.852 EPA, 2007d, model 10.27 EPA, 2007d, model 
Heptachlor 0.174 EPA, 2007d, model 1.24 EPA, 2007d, model 
Heptachlor Epoxide 0.566 EPA, 2007d, model 1.68 EPA, 2007d, model 
Hexachlorobenzene 0.246 EPA, 2007d, model 15.13 EPA, 2007d, model 
Hexachlorobutadiene 0.675 EPA, 2007d, model 1.78 EPA, 2007d, model 
Hexachlorocyclopentadiene 0.393 EPA, 2007d, model 1.53 EPA, 2007d, model 
Hexachloroethane 1.439 EPA, 2007d, model 10.60 EPA, 2007d, model 
Indeno(1,2,3-cd)pyrene 0.11 EPA, 2007d 2.86 EPA, 2007d 
Methoxychlor 0.525 EPA, 2007d, model 1.68 EPA, 2007d, model 
PCB-1016 1.009 EPA, 2007d, model 27.56 EPA, 2007d, model 
PCB-1221 1.323 EPA, 2007d, model 27.93 EPA, 2007d, model 
PCB-1232 0.869 EPA, 2007d, model 27.36 EPA, 2007d, model 
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Table 7.27 
Soil Bioaccumulation Factors 

Used For Plants and Soil Invertebrates 
AOC 11, Former Nansemond Ordnance Depot 

Analyte 
Soil-Plant BAF (dry weight) Soil-Invertebrate BAF (dry weight) 

Value Reference Value Reference 

PCB-1242 1.299 EPA, 2007d, model 27.90 EPA, 2007d, model 
PCB-1248 0.184 EPA, 2007d, model 25.34 EPA, 2007d, model 
PCB-1254 0.168 EPA, 2007d, model 25.23 EPA, 2007d, model 
PCB-1260 0.105 EPA, 2007d, model 24.65 EPA, 2007d, model 
Pentachlorophenol 5.93 EPA, 2007d 14.63 EPA, 2007d 
Phenanthrene ln(plant) = 0.6203ln(soil) -0.1665 EPA, 2007d 1.72 EPA, 2007d 
Pyrene 0.72 EPA, 2007d 1.75 EPA, 2007d 
Toxaphene 0.355 EPA, 2007d, model 1.48 EPA, 2007d, model 

Notes:

 For earthworm BAF calculations, please see Table 5.22.a. 
EPA, 2008. Ecological Soil Screening Levels for Chromium, Interim Final, April 2008. 

EPA, 2007a. Ecological Soil Screening Levels for Copper, Interim Final, February 2007. 

EPA, 2007b. Ecological Soil Screening Levels for Selenium, Interim Final, July 2007. 

EPA, 2007c. Ecological Soil Screening Levels for Selenium, Interim Final, June 2007. 

EPA, 2007d. Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs): Exposure Factors and Bioaccumulation Models for Derivation of Wildlife Eco-SSLs.

 OSWER Directive 9285.7-55, Revised April 2007. EPA, 2007d. Ecological Soil Screening Levels for DDT and Metabolites, Interim Final, April 2007. 

EPA, 2005a. Ecological Soil Screening Levels for Antimony, Interim Final, February 2005. 

EPA, 2005b. Ecological Soil Screening Levels for Arsenic, Interim Final, March 2005. 

EPA, 2005c. Ecological Soil Screening Levels for Barium, Interim Final, February 2005. 

EPA, 2005d. Ecological Soil Screening Levels for Beryllium, Interim Final, February 2005. 

EPA, 2005e. Ecological Soil Screening Levels for Cadmium, Interim Final, March 2005. 

EPA, 2005f. Ecological Soil Screening Levels for Lead, Interim Final, March 2005. 

EPA, 2005g. Ecological Soil Screening Levels for Vanadium, Interim Final, April 2005. 

EPA, 2005, Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs). OSWER

 Directive 92857-55. Februaruy, 2005. EPA, 2003, Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs). OSWER

 Directive 92857-55. November, 2003. Sample, B.E., J.J. Beauchamp, R.A. Efroymson, G.W.Suter II, and T.L Ashwood (1998). Development and Validation of Bioaccumulation Models for Earthworms.

 ES/ER/TM-220. 
February 1998. 

Bechtal Jacobs (1998). Empirical Models for the Uptake of Inorganic Chemicals from Soil by Plants. 

BJC/OR-133. 

September 1998. 

Soil-Plant BAF Model:

 log BAF = -0.4057(log Kow) + 1.781
 Figure 5, Data for Rinsed Foliage 
Soil-Earthworm BAF Model:

 log K ww = 0.87*log Kow - 2 (model from Jager, 1998)

 Converted from wet weight to dry weight assuming 16% solids
 K d = foc * Koc

 f oc = 0.01 (1%)

 BAF = K ww (L/kg worm dry weight)/Kd (L/kg soil dry weight) 
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Table 7.28 
Soil Bioaccumulation Factors Used For Small Mammals 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 
Soil-Mammal BAF (dry weight) 

Value Reference 
Metals 
Antimony 0.05(Cworm) EPA, 2005a 
Arsenic ln(mammal) = 0.8118ln(soil) - 4.8471 EPA, 2005b 
Barium 0.0075(Cworm) EPA, 2005c 
Beryllium 0.05(Cworm) EPA, 2005d

 Cadmium ln(mammal) = 0.4723ln(soil) - 1.2571 EPA, 2005e
 Chromium ln(mammal) = 0.7338ln(soil) - 1.4599 EPA, 2008 
Copper ln(mammal) = 0.1444ln(soil) + 2.042 EPA, 2007a 
Lead ln(mammal) = 0.4422ln(soil) + 0.0761 EPA, 2005g 
Mercury 0.192 Sample et al., 1998 
Selenium ln(mammal) = 0.3764ln(soil) - 0.4158 EPA, 2007b

 Thallium 0.123 Sample et al., 1998 
Zinc ln(mammal) = 0.0706ln(soil) + 4.3632 EPA, 2007c 

Organic Compounds 
4-chlorophenyl phenyl ether 1 EPA, 2003 
Acenaphthene 0 EPA, 2007d 
Acenaphthylene 0 EPA, 2007d 
Aldrin 1 EPA, 2003 
alpha-BHC 1 EPA, 2003 
Anthracene 0 EPA, 2007d 
Benzo(a)anthracene 0 EPA, 2007d 
Benzo(a)pyrene 0 EPA, 2007d 
Benzo(b)fluoranthene 0 EPA, 2007d 
Benzo(g,h,i)perylene 0 EPA, 2007d 
Benzo(k)fluoranthene 0 EPA, 2007d 
beta-BHC 1 EPA, 2003 
Chrysene 0 EPA, 2007d 
DDD 4.83(Cworm) EPA, 2007e 
DDE ln(mammal) = 0.641ln(worm) + 3.6401 EPA, 2007e 
DDT ln(mammal) = 0.7254ln(worm) + 1.1788 EPA, 2007e 
delta-BHC 1 EPA, 2003 
dibenzo(a,h)anthracene 0 EPA, 2007d 
Dieldrin 1.2(Cworm) EPA, 2007f 
Endosulfan I 1 EPA, 2003 
Endosulfan II 1 EPA, 2003 
Endrin 1 EPA, 2003 
Fluoranthene 0 EPA, 2007d 
Fluorene 0 EPA, 2007d 
Gamma-BHC (Lindane) 1 EPA, 2003 
Heptachlor 1 EPA, 2003 
Heptachlor Epoxide 1 EPA, 2003 
Hexachlorobenzene 1 EPA, 2003 
Hexachlorobutadiene 1 EPA, 2003 
Hexachlorocyclopentadiene 1 EPA, 2003 
Hexachloroethane 1 EPA, 2003 
Indeno(1,2,3-cd)pyrene 0 EPA, 2007d 
Methoxychlor 1 EPA, 2003 
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Table 7.28 
Soil Bioaccumulation Factors Used For Small Mammals 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 
Soil-Mammal BAF (dry weight) 

Value Reference 

PCB-1016 1 EPA, 2003 
PCB-1221 1 EPA, 2003 
PCB-1232 1 EPA, 2003 
PCB-1242 1 EPA, 2003 
PCB-1248 1 EPA, 2003 
PCB-1254 1 EPA, 2003 
PCB-1260 1 EPA, 2003 
Pentachlorophenol mammal = 0.00452(worm) + 0.198 EPA, 2007g 
Phenanthrene 0 EPA, 2007d 
Pyrene 0 EPA, 2007d 
Toxaphene 1 EPA, 2003 
Notes: 

EPA, 2008. Ecological Soil Screening Levels for Chromium, Interim Final, April 2008. 

EPA, 2007a. Ecological Soil Screening Levels for Copper, Interim Final, July 2007. 

EPA, 2007b. Ecological Soil Screening Levels for Selenium, Interim Final, July 2007. 

EPA, 2007c. Ecological Soil Screening Levels for Zinc, Interim Final, June 2007. 

EPA, 2007d. Ecological Soil Screening Levels for PAHs, Interim Final, June 2007. 

EPA, 2007e. Ecological Soil Screening Levels for DDT and Metabolites, Interim Final, April 2007. 

EPA, 2007f. Ecological Soil Screening Levels for Dieldrin, Interim Final, April 2007. 

EPA, 2007g. Ecological Soil Screening Levels for Pentachlorophenol, Interim Final, April 2007. 

EPA, 2005a. Ecological Soil Screening Levels for Antimony, Interim Final, February 2005. 

EPA, 2005b. Ecological Soil Screening Levels for Arsenic, Interim Final, March 2005. 

EPA, 2005c. Ecological Soil Screening Levels for Barium, Interim Final, February 2005. 

EPA, 2005d. Ecological Soil Screening Levels for Beryllium, Interim Final, February 2005. 

EPA, 2005e. Ecological Soil Screening Levels for Cadmium, Interim Final, March 2005. 

EPA, 2005g. Ecological Soil Screening Levels for Lead, Interim Final, March 2005. 

EPA, 2005h. Ecological Soil Screening Levels for Vanadium, Interim Final, April 2005. 

EPA, 2005, Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs). OSWER

 Directive 92857-55. Februaruy, 2005. 

EPA, 2003, Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs). OSWER

 Directive 92857-55. November, 2003. 

Sample, B.E., J.J. Beauchamp, R.A. Efroymson, and G.W. Suter II, 1998. Development

 and Validation of Bioaccumulation Models for Small Mammals. ES/ER/TM-219. 
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Table 7.29 

Step 2 Evaluation

 Exposure of Terrestrial Wildlife Receptors to Surface Soil 

AOC 11, Former Nansemond Ordnance Depot 

Analyte Receptor 

Exposure 
Point 

Concentration 
(mg/kg) 

Soil-to-Plant 
BCF 

Plant 
Tissue 

Concentration 
(mg/kg) 

Soil-to-earthworm 
BAF 

Earthworm 
Tissue 

Concentration 
(mg/kg) 

Soil-to-mammal 
BAF 

Mammal 
Tissue 

Concentration 
(mg/kg) 

Chemical 
Ingestion 

Rate (mg/day) 

Chemical 
Intake Rate 
(mg/kg-day) 

NOAEL 
(mg/kg-day) 

NOAEL Ecological 
Quotient 

LOAEL 
(mg/kg-day) 

LOAEL 
Ecological 
Quotient 

Antimony 
American robin 1.7 use eq 0.06488 1 1.7 0.05 0.085 1.73E-02 3.8E-01 NSV NA NSV NA 
red-tailed hawk 1.7 use eq 0.06488 1 1.7 0.05 0.085 3.36E-03 3.5E-03 NSV NA NSV NA 
short-tailed shrew 1.7 use eq 0.06488 1 1.7 0.05 0.085 2.37E-03 1.4E-01 0.059 2 7.6 0.02 
red fox 1.7 use eq 0.06488 1 1.7 0.05 0.085 2.57E-02 8.1E-03 0.059 0.1 7.6 0.001 

Arsenic 
American robin 87.9 0.03752 3.29801 use eq 5.692770646 use eq 0.306668598 9.95E-02 2.2E+00 2.24 1 4.5 0.5 
red-tailed hawk 87.9 0.03752 3.29801 use eq 5.692770646 use eq 0.306668598 1.21E-02 1.3E-02 2.24 0.01 4.5 0.003 
white-footed mouse 87.9 0.03752 3.29801 use eq 5.692770646 use eq 0.306668598 2.38E-02 1.4E+00 1.04 1 5.7 0.2 
red fox 87.9 0.03752 3.29801 use eq 5.692770646 use eq 0.306668598 4.61E-01 1.5E-01 1.04 0.1 5.7 0.03 

Barium 
American robin 169 0.156 26.36400 0.091 15.379 0.0075 0.1153425 2.34E-01 5.2E+00 20.8 0.3 42 0.1 
red-tailed hawk 169 0.156 26.36400 0.091 15.379 0.0075 0.1153425 4.56E-03 4.8E-03 20.8 0.0002 42 0.0001 

Beryllium 
American robin 0.69 use eq 0.445 0.045 0.03105 0.05 0.0015525 6.50E-04 1.4E-02 NSV NA NSV NA 
red-tailed hawk 0.69 use eq 0.445 0.045 0.03105 0.05 0.0015525 6.13E-05 6.4E-05 NSV NA NSV NA 

Cadmium 
American robin 2.2 use eq 0.956473418 use eq 15.49974545 use eq 0.412833222 1.51E-01 3.3E+00 1.47 2 7.8 0.4 
red-tailed hawk 2.2 use eq 0.956473418 use eq 15.49974545 use eq 0.412833222 1.63E-02 1.7E-02 1.47 0.01 7.8 0.002 
short-tailed shrew 2.2 use eq 0.956473418 use eq 15.49974545 use eq 0.412833222 1.91E-02 1.1E+00 0.77 1 7.1 0.2 
red fox 2.2 use eq 0.956473418 use eq 15.49974545 use eq 0.412833222 1.36E-01 4.3E-02 0.77 0.06 7.1 0.01 

Chromium 
American robin 390 0.041 15.99000 0.306 119.34 use eq 18.50532405 1.35E+00 3.0E+01 2.66 11 11 3 
red-tailed hawk 390 0.041 15.99000 0.306 119.34 use eq 18.50532405 7.31E-01 7.6E-01 2.66 0.3 11 0.07 
short-tailed shrew 390 0.041 15.99000 0.306 119.34 use eq 18.50532405 2.19E-01 1.3E+01 2.4 5 35 0.4 
red fox 390 0.041 15.99000 0.306 119.34 use eq 18.50532405 4.66E+00 1.5E+00 2.4 0.6 35 0.04 

Copper 
American robin 962 use eq 29.207 0.515 495.4 use eq 20.777812 5.27E+00 1.2E+02 4.05 29 37 3 
red-tailed hawk 962 use eq 29.207 0.515 495.4 use eq 20.777812 8.21E-01 8.6E-01 4.05 0.2 37 0.02 
short-tailed shrew 962 use eq 29.207 0.515 495.4 use eq 20.777812 7.80E-01 4.6E+01 5.6 8 73 0.6 
red fox 962 use eq 29.207 0.515 495.4 use eq 20.777812 9.01E+00 2.8E+00 5.6 0.5 73 0.04 

Lead 
American robin 774 use eq 11.0621771 use eq 172.4001972 use eq 20.43859617 2.06E+00 4.6E+01 1.63 28 52 0.9 
red-tailed hawk 774 use eq 11.0621771 use eq 172.4001972 use eq 20.43859617 8.07E-01 8.4E-01 1.63 0.5 52 0.02 
short-tailed shrew 774 use eq 11.0621771 use eq 172.4001972 use eq 20.43859617 3.55E-01 2.1E+01 4.7 4 165 0.13 
red fox 774 use eq 11.0621771 use eq 172.4001972 use eq 20.43859617 6.66E+00 2.1E+00 4.7 0.4 165 0.01 

Mercury 
American robin 0.27 5 1.35 use eq 3.10 0.192 0.05184 3.00E-02 6.7E-01 0.45 1 0.90 0.7 
red-tailed hawk 0.27 5 1.35 use eq 3.10 0.192 0.05184 2.05E-03 2.1E-03 0.45 0.005 0.90 0.002 
short-tailed shrew 0.27 5 1.35 use eq 3.10 0.192 0.05184 3.87E-03 2.3E-01 2.6 0.09 NSV NA 
red fox 0.27 5 1.35 use eq 3.10 0.192 0.05184 3.46E-02 1.1E-02 0.69 0.02 NSV NA 

Selenium 
American robin 2 use eq 1.092 use eq 1.54199477 use eq 0.856501336 1.59E-02 3.5E-01 0.29 1 1.2 0.3 
red-tailed hawk 2 use eq 1.092 use eq 1.54199477 use eq 0.856501336 3.38E-02 3.5E-02 0.29 0.1 1.2 0.03 
short-tailed shrew 2 use eq 1.092 use eq 1.54199477 use eq 0.856501336 2.31E-03 1.4E-01 0.143 1 0.78 0.2 
red fox 2 use eq 1.092 use eq 1.54199477 use eq 0.856501336 1.36E-01 4.3E-02 0.143 0.3 0.78 0.06 
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Table 7.29 

Step 2 Evaluation

 Exposure of Terrestrial Wildlife Receptors to Surface Soil 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 
Zinc 

Receptor 

Exposure 
Point 

Concentration 
(mg/kg) 

Soil-to-Plant 
BCF 

Plant 
Tissue 

Concentration 
(mg/kg) 

Soil-to-earthworm 
BAF 

Earthworm 
Tissue 

Concentration 
(mg/kg) 

Soil-to-mammal 
BAF 

Mammal 
Tissue 

Concentration 
(mg/kg) 

Chemical 
Ingestion 

Rate (mg/day) 

Chemical 
Intake Rate 
(mg/kg-day) 

NOAEL 
(mg/kg-day) 

NOAEL Ecological 
Quotient 

LOAEL 
(mg/kg-day) 

LOAEL 
Ecological 
Quotient 

American robin 3680 use eq 456.6 use eq 1264.079052 use eq 140.1724097 1.41E+01 3.1E+02 66.1 5 190 2 
red-tailed hawk 3680 use eq 456.6 use eq 1264.079052 use eq 140.1724097 5.54E+00 5.8E+00 66.1 0.09 190 0.03 
short-tailed shrew 3680 use eq 456.6 use eq 1264.079052 use eq 140.1724097 2.25E+00 1.3E+02 75.4 2 290 0.5 
red fox 3680 use eq 456.6 use eq 1264.079052 use eq 140.1724097 4.32E+01 1.4E+01 75.4 0.2 290 0.05 

4-chlorophenyl phenyl ether 
American robin 4 1.34 5.344E+00 9.80 39.2 1 4.0000 3.80E-01 8.4E+00 NSV NA NSV NA 
red-tailed hawk 4 1.34 5.344E+00 9.80 39.2 1 4.0000 1.58E-01 1.7E-01 NSV NA NSV NA 
short-tailed shrew 4 1.34 5.344E+00 9.80 39.2 1 4.0000 4.82E-02 2.9E+00 NSV NA NSV NA 
red fox 4 1.34 5.344E+00 9.80 39.2 1 4.0000 7.50E-01 2.4E-01 NSV NA NSV NA 

Acenaphthene 
American robin 11.0 use eq 4.94E-04 1.47 16.17 0 0.0000 1.62E-01 3.6E+00 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 11.0 use eq 4.94E-04 1.47 16.17 0 0.0000 0.00E+00 0.0E+00 
short-tailed shrew 11.0 use eq 4.94E-04 1.47 16.17 0 0.0000 2.15E-02 1.3E+00 
red fox 11.0 use eq 4.94E-04 1.47 16.17 0 0.0000 1.12E-01 3.5E-02 

Acenaphthylene 
American robin 8.2 use eq 1.68 22.90 187.78 0 0.0000 1.81E+00 4.0E+01 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 8.2 use eq 1.68 22.90 187.78 0 0.0000 0.00E+00 0.0E+00 
short-tailed shrew 8.2 use eq 1.68 22.90 187.78 0 0.0000 2.27E-01 1.3E+01 
red fox 8.2 use eq 1.68 22.90 187.78 0 0.0000 8.27E-01 2.6E-01 

Aldrin 
American robin 0.014 0.14 0.00195 1.15 0.016 1 0.0140 1.62E-04 3.6E-03 NSV NA NSV NA 
red-tailed hawk 0.014 0.14 0.00195 1.15 0.016 1 0.0140 5.53E-04 5.8E-04 NSV NA NSV NA 
short-tailed shrew 0.014 0.14 0.00195 1.15 0.016 1 0.0140 2.21E-05 1.3E-03 0.40 0.003 2.0 0.0007 
red fox 0.014 0.14 0.00195 1.15 0.016 1 0.0140 1.95E-03 6.2E-04 0.11 0.01 0.53 0.001 

Anthracene 
American robin 31 use eq 5.4E+00 2.42 75.020 0 0.0000 7.39E-01 1.6E+01 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 31 use eq 5.4E+00 2.42 75.020 0 0.0000 0.00E+00 0.0E+00 
short-tailed shrew 31 use eq 5.4E+00 2.42 75.020 0 0.0000 9.64E-02 5.7E+00 
red fox 31 use eq 5.4E+00 2.42 75.020 0 0.0000 4.94E-01 1.6E-01 

alpha-BHC 
American robin 0.12 1.74 0.20820 10.28 1.234 1 0.1200 1.20E-02 2.7E-01 0.56 0.5 2.3 0.1 
red-tailed hawk 0.12 1.74 0.20820 10.28 1.234 1 0.1200 4.74E-03 5.0E-03 0.56 0.01 2.3 0.002 
short-tailed shrew 0.12 1.74 0.20820 10.28 1.234 1 0.1200 1.52E-03 9.0E-02 3.2 0.03 6.4 0.01 
red fox 0.12 1.74 0.20820 10.28 1.234 1 0.1200 2.32E-02 7.3E-03 0.01 0.7 0.10 0.07 

Benzo(a)anthracene 
American robin 85 use eq 9.4E-01 1.59 135.15 0 0.0000 1.35E+00 3.0E+01 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 85 use eq 9.4E-01 1.59 135.15 0 0.0000 0.00E+00 0.0E+00 
short-tailed shrew 85 use eq 9.4E-01 1.59 135.15 0 0.0000 1.79E-01 1.1E+01 
red fox 85 use eq 9.4E-01 1.59 135.15 0 0.0000 9.20E-01 2.9E-01 

Benzo(a)pyrene 
American robin 69 use eq 7.9E+00 1.33 91.77 0 0.00000 9.20E-01 2.0E+01 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 69 use eq 7.9E+00 1.33 91.77 0 0.00000 0.00E+00 0.0E+00 
short-tailed shrew 69 use eq 7.9E+00 1.33 91.77 0 0.00000 1.24E-01 7.3E+00 
red fox 69 use eq 7.9E+00 1.33 91.77 0 0.00000 7.46E-01 2.4E-01 

Benzo(b)fluoranthene 
American robin 79 0.31 2.4E+01 2.60 205.40 0 0.00000 2.02E+00 4.5E+01 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 79 0.31 2.4E+01 2.60 205.40 0 0.00000 0.00E+00 0.0E+00 
short-tailed shrew 79 0.31 2.4E+01 2.60 205.40 0 0.00000 2.63E-01 1.6E+01 
red fox 79 0.31 2.4E+01 2.60 205.40 0 0.00000 1.43E+00 4.5E-01 

Benzo(g,h,i)perylene 
American robin 45 use eq 3.6E+01 2.94 132 0 0.0000 1.30E+00 2.9E+01 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 45 use eq 3.6E+01 2.94 132 0 0.0000 0.00E+00 0.0E+00 
short-tailed shrew 45 use eq 3.6E+01 2.94 132 0 0.0000 1.70E-01 1.0E+01 
red fox 45 use eq 3.6E+01 2.94 132 0 0.0000 1.10E+00 3.5E-01 

Benzo(k)fluoranthene 
American robin 33 use eq 2.3E+00 2.60 85.80 0 0.0000 8.44E-01 1.9E+01 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 33 use eq 2.3E+00 2.60 85.80 0 0.0000 0.00E+00 0.0E+00 
short-tailed shrew 33 use eq 2.3E+00 2.60 85.80 0 0.0000 1.10E-01 6.5E+00 
red fox 33 use eq 2.3E+00 2.60 85.80 0 0.0000 5.15E-01 1.6E-01 

beta-BHC 
American robin 0.12 1.72 0.206280 10.24 1.2288 1 0.1200 1.19E-02 2.6E-01 0.56 0.5 2.3 0.1 
red-tailed hawk 0.12 1.72 0.206280 10.24 1.2288 1 0.1200 4.74E-03 5.0E-03 0.56 0.01 2.3 0.002 
short-tailed shrew 0.12 1.72 0.206280 10.24 1.2288 1 0.1200 1.51E-03 9.0E-02 0.80 0.1 4.0 0.02 
red fox 0.12 1.72 0.206280 10.24 1.2288 1 0.1200 2.32E-02 7.3E-03 0.21 0.03 1.1 0.01 
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Table 7.29 

Step 2 Evaluation

 Exposure of Terrestrial Wildlife Receptors to Surface Soil 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 
alpha-Chlordane 

Receptor 

Exposure 
Point 

Concentration 
(mg/kg) 

Soil-to-Plant 
BCF 

Plant 
Tissue 

Concentration 
(mg/kg) 

Soil-to-earthworm 
BAF 

Earthworm 
Tissue 

Concentration 
(mg/kg) 

Soil-to-mammal 
BAF 

Mammal 
Tissue 

Concentration 
(mg/kg) 

Chemical 
Ingestion 

Rate (mg/day) 

Chemical 
Intake Rate 
(mg/kg-day) 

NOAEL 
(mg/kg-day) 

NOAEL Ecological 
Quotient 

LOAEL 
(mg/kg-day) 

LOAEL 
Ecological 
Quotient 

American robin 0.038 0.17 0.006270 16.41 0.624 1 0.0380 6.03E-03 1.34E-01 2.1 0.06 10.7 0.01 
red-tailed hawk 0.038 0.17 0.006270 16.41 0.624 1 0.0380 1.50E-03 1.57E-03 2.1 0.0007 10.7 0.0001 
short-tailed shrew 0.038 0.17 0.006270 16.41 0.624 1 0.0380 7.57E-04 4.49E-02 5 0.009 9.9 0.005 
red fox 0.038 0.17 0.00627 16.41 0.624 1 0.0380 7.70E-03 2.43E-03 1.3 0.002 2.6 0.0009 

gamma-Chlordane 
American robin 0.024 0.17 0.003960 16.41 0.394 1 0.0240 3.81E-03 8.47E-02 2.1 0.04 10.7 0.01 
red-tailed hawk 0.024 0.17 0.003960 16.41 0.394 1 0.0240 9.48E-04 9.91E-04 2.1 0.0005 10.7 0.0001 
short-tailed shrew 0.024 0.17 0.003960 16.41 0.394 1 0.0240 4.78E-04 2.83E-02 5 0.006 9.9 0.003 
red fox 0.024 0.17 0.00396 16.41 0.394 1 0.0240 4.86E-03 1.53E-03 1.3 0.001 2.6 0.0006 

Chrysene 
American robin 87 use eq 9.5E-01 2.29 199.230 0 0.0000 1.97E+00 4.4E+01 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 87 use eq 9.5E-01 2.29 199.230 0 0.0000 0.00E+00 0.0E+00 
short-tailed shrew 87 use eq 9.5E-01 2.29 199.230 0 0.0000 2.56E-01 1.5E+01 
red fox 87 use eq 9.5E-01 2.29 199.230 0 0.0000 1.19E+00 3.8E-01 

DDD 
American robin 0.0016 use eq 6.4E-04 use eq 0.036 4.83 0.1730 3.46E-04 7.7E-03 

NA - evaluated as sum of DDD, DDE, and DDT
red-tailed hawk 0.0016 use eq 6.4E-04 use eq 0.036 4.83 0.1730 6.84E-03 7.1E-03 
short-tailed shrew 0.0016 use eq 6.4E-04 use eq 0.036 4.83 0.1730 4.34E-05 2.6E-03 
red fox 0.0016 use eq 6.4E-04 use eq 0.036 4.83 0.1730 2.25E-02 7.1E-03 

DDE 
American robin 0.023 use eq 4.7E-03 use eq 0.430 use eq 22.1779 4.16E-03 9.2E-02 

NA - evaluated as sum of DDD, DDE, and DDT
red-tailed hawk 0.023 use eq 4.7E-03 use eq 0.430 use eq 22.1779 8.76E-01 9.2E-01 
short-tailed shrew 0.023 use eq 4.7E-03 use eq 0.430 use eq 22.1779 5.21E-04 3.1E-02 
red fox 0.023 use eq 4.7E-03 use eq 0.430 use eq 22.1779 2.86E+00 9.0E-01 

DDT 
American robin 0.28 use eq 3.1E-02 use eq 2.769 use eq 6.8053 2.68E-02 6.0E-01 

NA - evaluated as sum of DDD, DDE, and DDT
red-tailed hawk 0.28 use eq 3.1E-02 use eq 2.769 use eq 6.8053 2.69E-01 2.8E-01 
short-tailed shrew 0.28 use eq 3.1E-02 use eq 2.769 use eq 6.8053 3.38E-03 2.0E-01 
red fox 0.28 use eq 3.1E-02 use eq 2.769 use eq 6.8053 8.91E-01 2.8E-01 

DDT and metabolites 
American robin 7.0E-01 0.227 3 4.4 0.2 
red-tailed hawk 1.2E+00 0.227 5 4.4 0.3 
short-tailed shrew 2.3E-01 0.147 2 7.1 0.03 
red fox 1.2E+00 0.147 8 7.1 0.2 

delta-BHC 
American robin 0.12 1.26 0.15156 3.96 0.475 1 0.1200 4.64E-03 1.0E-01 0.56 0.2 2.3 0.05 
red-tailed hawk 0.12 1.26 0.15156 3.96 0.475 1 0.1200 4.74E-03 5.0E-03 0.56 0.01 2.3 0.002 
short-tailed shrew 0.12 1.26 0.15156 3.96 0.475 1 0.1200 6.04E-04 3.6E-02 3.2 0.01 6.4 0.006 
red fox 0.12 1.26 0.15156 3.96 0.475 1 0.1200 1.95E-02 6.2E-03 0.01 0.6 0.10 0.06 

Dibenzo(a,h)anthracene 
American robin 15 0.13 2.0E+00 2.31 34.650 0 0.0000 3.42E-01 7.6E+00 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 15 0.13 2.0E+00 2.31 34.650 0 0.0000 0.00E+00 0.0E+00 
short-tailed shrew 15 0.13 2.0E+00 2.31 34.650 0 0.0000 4.46E-02 2.6E+00 
red fox 15 0.13 2.0E+00 2.31 34.650 0 0.0000 2.25E-01 7.1E-02 

Dieldrin 
American robin 1.7 0.41 7.0E-01 14.70 24.990 1.2 29.988 2.42E-01 5.4E+00 0.0709 76 1.0 5 
red-tailed hawk 1.7 0.41 7.0E-01 14.70 24.990 1.2 29.988 1.18E+00 1.2E+00 0.0709 17 1.0 1 
short-tailed shrew 1.7 0.41 7.0E-01 14.70 24.990 1.2 29.988 3.04E-02 1.8E+00 0.015 120 1.7 1 
red fox 1.7 0.41 7.0E-01 14.70 24.990 1.2 29.988 3.99E+00 1.3E+00 0.015 84 1.7 1 
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Table 7.29 

Step 2 Evaluation

 Exposure of Terrestrial Wildlife Receptors to Surface Soil 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 
Endosulfan I 

Receptor 

Exposure 
Point 

Concentration 
(mg/kg) 

Soil-to-Plant 
BCF 

Plant 
Tissue 

Concentration 
(mg/kg) 

Soil-to-earthworm 
BAF 

Earthworm 
Tissue 

Concentration 
(mg/kg) 

Soil-to-mammal 
BAF 

Mammal 
Tissue 

Concentration 
(mg/kg) 

Chemical 
Ingestion 

Rate (mg/day) 

Chemical 
Intake Rate 
(mg/kg-day) 

NOAEL 
(mg/kg-day) 

NOAEL Ecological 
Quotient 

LOAEL 
(mg/kg-day) 

LOAEL 
Ecological 
Quotient 

American robin 0.00045 1.31 0.000590 10.78 0.005 1 0.00045 4.70E-05 1.0E-03 10 0.0001 NSV NA 
red-tailed hawk 0.00045 1.31 0.000590 10.78 0.005 1 0.00045 1.78E-05 1.9E-05 10 0.000002 NSV NA 
short-tailed shrew 0.00045 1.31 0.000590 10.78 0.005 1 0.00045 5.95E-06 3.5E-04 0.30 0.001 NSV NA 
red fox 0.00045 1.31 0.000590 10.78 0.005 1 0.00045 8.61E-05 2.7E-05 0.08 0.0003 NSV NA 

Endosulfan II 
American robin 0.036 1.31 0.047196 10.78 0.388 1 0.036 3.76E-03 8.4E-02 10 0.01 NSV NA 
red-tailed hawk 0.036 1.31 0.047196 10.78 0.388 1 0.036 1.42E-03 1.5E-03 10 0.0001 NSV NA 
short-tailed shrew 0.036 1.31 0.047196 10.78 0.388 1 0.036 4.76E-04 2.8E-02 0.30 0.09 NSV NA 
red fox 0.036 1.31 0.047196 10.78 0.388 1 0.036 6.89E-03 2.2E-03 0.08 0.03 NSV NA 

Endrin 
American robin 0.083 0.54 0.044405 12.83 1.065 1 0.083 1.03E-02 2.3E-01 0.01 23 0.10 2 
red-tailed hawk 0.083 0.54 0.044405 12.83 1.065 1 0.083 3.28E-03 3.4E-03 0.01 0.3 0.10 0.03 
short-tailed shrew 0.083 0.54 0.044405 12.83 1.065 1 0.083 1.30E-03 7.7E-02 0.10 0.8 0.99 0.08 
red fox 0.083 0.54 0.044405 12.83 1.065 1 0.083 1.59E-02 5.0E-03 0.26 0.02 0.26 0.02 

Fluoranthene 
American robin 200 0.5 1.0E+02 3.04 608.000 0 0 5.96E+00 1.3E+02 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 200 0.5 1.0E+02 3.04 608.000 0 0 0.00E+00 0.0E+00 
short-tailed shrew 200 0.5 1.0E+02 3.04 608.000 0 0 7.75E-01 4.6E+01 
red fox 200 0.5 1.0E+02 3.04 608.000 0 0 4.37E+00 1.4E+00 

Fluorene 
American robin 8.3 use eq 0.000628 9.57 79.431 0 0 7.70E-01 1.7E+01 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 8.3 use eq 0.000628 9.57 79.431 0 0 0.00E+00 0.0E+00 
short-tailed shrew 8.3 use eq 0.000628 9.57 79.431 0 0 9.70E-02 5.8E+00 
red fox 8.3 use eq 0.000628 9.57 79.431 0 0 3.63E-01 1.1E-01 

gamma-BHC, lindane 
American robin 0.12 1.85 0.2222400 10.27 1.232 1 0.1200 1.19E-02 2.7E-01 2 0.1 20 0.01 
red-tailed hawk 0.12 1.85 0.2222400 10.27 1.232 1 0.1200 4.74E-03 5.0E-03 2 0.002 20 0.0002 
short-tailed shrew 0.12 1.85 0.2222400 10.27 1.232 1 0.1200 1.52E-03 9.0E-02 16 0.006 NSV NA 
red fox 0.12 1.85 0.2222400 10.27 1.232 1 0.1200 2.34E-02 7.4E-03 4.2 0.002 NSV NA 

Heptachlor 
American robin 0.00039 0.174 0.0000679 1.24 0.000 1 0.00039 4.86E-06 1.1E-04 NSV NA NSV NA 
red-tailed hawk 0.00039 0.174 0.0000679 1.24 0.000 1 0.00039 1.54E-05 1.6E-05 NSV NA NSV NA 
short-tailed shrew 0.00039 0.174 0.0000679 1.24 0.000 1 0.00039 6.60E-07 3.9E-05 0.26 0.0002 2.6 0.00002 
red fox 0.00039 0.174 0.0000679 1.24 0.000 1 0.00039 5.46E-05 1.7E-05 0.07 0.0002 0.69 0.00003 

Heptachlor epoxide 
American robin 0.0076 0.57 0.0043016 1.68 0.013 1 0.0076 1.27E-04 2.8E-03 NSV NA NSV NA 
red-tailed hawk 0.0076 0.57 0.0043016 1.68 0.013 1 0.0076 3.00E-04 3.1E-04 NSV NA NSV NA 
short-tailed shrew 0.0076 0.57 0.0043016 1.68 0.013 1 0.0076 1.71E-05 1.0E-03 NSV NA NSV NA 
red fox 0.0076 0.57 0.0043016 1.68 0.013 1 0.0076 1.11E-03 3.5E-04 NSV NA NSV NA 

Hexachlorobenzene 
American robin 4 0.246 0.984000 15.13 60.520 1 4 5.86E-01 1.3E+01 NSV NA NSV NA 
red-tailed hawk 4 0.246 0.984000 15.13 60.520 1 4 1.58E-01 1.7E-01 NSV NA NSV NA 
short-tailed shrew 4 0.246 0.984000 15.13 60.520 1 4 7.35E-02 4.4E+00 NSV NA NSV NA 
red fox 4 0.246 0.984000 15.13 60.520 1 4 7.93E-01 2.5E-01 NSV NA NSV NA 

Hexachlorobutadiene 
American robin 4 0.68 2.70 1.78 7.120 1 4 7.07E-02 1.6E+00 NSV NA NSV NA 
red-tailed hawk 4 0.68 2.70 1.78 7.120 1 4 1.58E-01 1.7E-01 NSV NA NSV NA 
short-tailed shrew 4 0.68 2.70 1.78 7.120 1 4 9.50E-03 5.6E-01 NSV NA NSV NA 
red fox 4 0.68 2.70 1.78 7.120 1 4 5.90E-01 1.9E-01 NSV NA NSV NA 

Hexachlorocyclopentadiene 
American robin 20 0.393 7.86 1.53 30.600 1 20 3.05E-01 6.8E+00 NSV NA NSV NA 
red-tailed hawk 20 0.393 7.86 1.53 30.600 1 20 7.90E-01 8.3E-01 NSV NA NSV NA 
short-tailed shrew 20 0.393 7.86 1.53 30.600 1 20 4.11E-02 2.4E+00 NSV NA NSV NA 
red fox 20 0.393 7.86 1.53 30.600 1 20 2.87E+00 9.1E-01 NSV NA NSV NA 

Hexachloroethane 
American robin 4 1.439 5.76 10.60 42.400 1 4 4.11E-01 9.1E+00 NSV NA NSV NA 
red-tailed hawk 4 1.439 5.76 10.60 42.400 1 4 1.58E-01 1.7E-01 NSV NA NSV NA 
short-tailed shrew 4 1.439 5.76 10.60 42.400 1 4 5.21E-02 3.1E+00 NSV NA NSV NA 
red fox 4 1.439 5.76 10.60 42.400 1 4 7.67E-01 2.4E-01 NSV NA NSV NA 
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Table 7.29 

Step 2 Evaluation

 Exposure of Terrestrial Wildlife Receptors to Surface Soil 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 
Indeno(1,2,3-c,d)pyrene 

Receptor 

Exposure 
Point 

Concentration 
(mg/kg) 

Soil-to-Plant 
BCF 

Plant 
Tissue 

Concentration 
(mg/kg) 

Soil-to-earthworm 
BAF 

Earthworm 
Tissue 

Concentration 
(mg/kg) 

Soil-to-mammal 
BAF 

Mammal 
Tissue 

Concentration 
(mg/kg) 

Chemical 
Ingestion 

Rate (mg/day) 

Chemical 
Intake Rate 
(mg/kg-day) 

NOAEL 
(mg/kg-day) 

NOAEL Ecological 
Quotient 

LOAEL 
(mg/kg-day) 

LOAEL 
Ecological 
Quotient 

American robin 47 0.11 5.2E+00 2.86 134.420 0 0 1.32E+00 2.9E+01 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 47 0.11 5.2E+00 2.86 134.420 0 0 0.00E+00 0.0E+00 
short-tailed shrew 47 0.11 5.2E+00 2.86 134.420 0 0 1.71E-01 1.0E+01 
red fox 47 0.11 5.2E+00 2.86 134.420 0 0 8.03E-01 2.5E-01 

Methoxychlor 
American robin 0.00056 0.525 0.000294 1.68 0.001 1 0.00056 9.36E-06 2.1E-04 NSV NA NSV NA 
red-tailed hawk 0.00056 0.525 0.000294 1.68 0.001 1 0.00056 2.21E-05 2.3E-05 NSV NA NSV NA 
short-tailed shrew 0.00056 0.525 0.000294 1.68 0.001 1 0.00056 1.26E-06 7.5E-05 8.0 0.000009 16 0.000005 
red fox 0.00056 0.525 0.000294 1.68 0.001 1 0.00056 8.15E-05 2.6E-05 2.1 0.00001 4.2 0.000006 

PCB-1016 
American robin 0.047 1.009 0.04742 27.56 1.295 1 0.047 1.25E-02 2.8E-01 NSV NA NSV NA 
red-tailed hawk 0.047 1.009 0.04742 27.56 1.295 1 0.047 1.86E-03 1.9E-03 NSV NA NSV NA 
short-tailed shrew 0.047 1.009 0.04742 27.56 1.295 1 0.047 1.57E-03 9.3E-02 3.6 0.03 8.9 0.01 
red fox 0.047 1.009 0.04742 27.56 1.295 1 0.047 1.21E-02 3.8E-03 0.94 0.004 2.4 0.002 

PCB-1221 
American robin 0.047 1.323 0.06218 27.93 1.313 1 0.047 1.27E-02 2.8E-01 NSV NA NSV NA 
red-tailed hawk 0.047 1.323 0.06218 27.93 1.313 1 0.047 1.86E-03 1.9E-03 NSV NA NSV NA 
short-tailed shrew 0.047 1.323 0.06218 27.93 1.313 1 0.047 1.59E-03 9.4E-02 NSV NA NSV NA 
red fox 0.047 1.323 0.06218 27.93 1.313 1 0.047 1.23E-02 3.9E-03 NSV NA NSV NA 

PCB-1232 
American robin 0.047 0.869 0.04084 27.36 1.286 1 0.047 1.24E-02 2.8E-01 NSV NA NSV NA 
red-tailed hawk 0.047 0.869 0.04084 27.36 1.286 1 0.047 1.86E-03 1.9E-03 NSV NA NSV NA 
short-tailed shrew 0.047 0.869 0.04084 27.36 1.286 1 0.047 1.56E-03 9.2E-02 NSV NA NSV NA 
red fox 0.047 0.869 0.04084 27.36 1.286 1 0.047 1.20E-02 3.8E-03 NSV NA NSV NA 

PCB-1242 
American robin 0.047 1.299 0.06105 27.9 1.311 1 0.047 1.27E-02 2.8E-01 0.41 0.7 NSV NA 
red-tailed hawk 0.047 1.299 0.06105 27.9 1.311 1 0.047 1.86E-03 1.9E-03 0.41 0.005 NSV NA 
short-tailed shrew 0.047 1.299 0.06105 27.9 1.311 1 0.047 1.59E-03 9.4E-02 0.18 0.5 1.8 0.05 
red fox 0.047 1.299 0.06105 27.9 1.311 1 0.047 1.23E-02 3.9E-03 0.05 0.08 0.47 0.01 

PCB-1248 
American robin 0.047 0.184 0.00865 25.34 1.191 1 0.047 1.15E-02 2.6E-01 NSV NA NSV NA 
red-tailed hawk 0.047 0.184 0.00865 25.34 1.191 1 0.047 1.86E-03 1.9E-03 NSV NA NSV NA 
short-tailed shrew 0.047 0.184 0.00865 25.34 1.191 1 0.047 1.44E-03 8.5E-02 0.04 2 0.39 0.2 
red fox 0.047 0.184 0.00865 25.34 1.191 1 0.047 1.13E-02 3.6E-03 0.01 0.4 0.10 0.03 

PCB-1254 
American robin 0.047 0.168 0.00790 25.23 1.186 1 0.047 1.15E-02 2.5E-01 0.18 1 1.8 0.1 
red-tailed hawk 0.047 0.168 0.00790 25.23 1.186 1 0.047 1.86E-03 1.9E-03 0.18 0.01 1.8 0.001 
short-tailed shrew 0.047 0.168 0.00790 25.23 1.186 1 0.047 1.43E-03 8.5E-02 0.06 1 0.61 0.1 
red fox 0.047 0.168 0.00790 25.23 1.186 1 0.047 1.12E-02 3.5E-03 0.10 0.04 0.47 0.01 

PCB-1260 
American robin 0.02 0.105 0.00210 24.65 0.493 1 0.02 4.76E-03 1.1E-01 NSV NA NSV NA 
red-tailed hawk 0.02 0.105 0.00210 24.65 0.493 1 0.02 7.90E-04 8.3E-04 NSV NA NSV NA 
short-tailed shrew 0.02 0.105 0.00210 24.65 0.493 1 0.02 5.96E-04 3.5E-02 NSV NA NSV NA 
red fox 0.02 0.105 0.00210 24.65 0.493 1 0.02 4.72E-03 1.5E-03 NSV NA NSV NA 

Pentachlorophenol 
American robin 8.1 5.93 48.03300 14.63 118.503 eqn 0.73363356 1.15E+00 2.5E+01 6.73 4 27 0.9 
red-tailed hawk 8.1 5.93 48.03300 14.63 118.503 eqn 0.73363356 2.90E-02 3.0E-02 6.73 0.004 27 0.001 
short-tailed shrew 8.1 5.93 48.03300 14.63 118.503 eqn 0.73363356 1.47E-01 8.7E+00 8.42 1 20 0.4 
red fox 8.1 5.93 48.03300 14.63 118.503 eqn 0.73363356 1.11E+00 3.5E-01 8.42 0.04 20 0.02 

Phenanthrene 
American robin 160 use eq 19.71994 1.72 275.200 0 0 2.73E+00 6.1E+01 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 160 use eq 19.71994 1.72 275.200 0 0 0.00E+00 0.0E+00 
short-tailed shrew 160 use eq 19.71994 1.72 275.200 0 0 3.62E-01 2.1E+01 
red fox 160 use eq 19.71994 1.72 275.200 0 0 2.00E+00 6.3E-01 
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Table 7.29 

Step 2 Evaluation

 Exposure of Terrestrial Wildlife Receptors to Surface Soil 

AOC 11, Former Nansemond Ordnance Depot 

Analyte 
Pyrene 

Receptor 

Exposure 
Point 

Concentration 
(mg/kg) 

Soil-to-Plant 
BCF 

Plant 
Tissue 

Concentration 
(mg/kg) 

Soil-to-earthworm 
BAF 

Earthworm 
Tissue 

Concentration 
(mg/kg) 

Soil-to-mammal 
BAF 

Mammal 
Tissue 

Concentration 
(mg/kg) 

Chemical 
Ingestion 

Rate (mg/day) 

Chemical 
Intake Rate 
(mg/kg-day) 

NOAEL 
(mg/kg-day) 

NOAEL Ecological 
Quotient 

LOAEL 
(mg/kg-day) 

LOAEL 
Ecological 
Quotient 

American robin 150 0.72 1.1E+02 1.75 262.500 0 0 2.61E+00 5.8E+01 

NA - PAHs evaluated as sum of low molecular weight or high molecular weight compounds
red-tailed hawk 150 0.72 1.1E+02 1.75 262.500 0 0 0.00E+00 0.0E+00 
short-tailed shrew 150 0.72 1.1E+02 1.75 262.500 0 0 3.51E-01 2.1E+01 
red fox 150 0.72 1.1E+02 1.75 262.500 0 0 2.82E+00 8.9E-01 

Toxaphene 
American robin 4.7 0.36 1.66850 1.48 6.956 1 4.7 6.95E-02 1.5E+00 NSV NA NSV NA 
red-tailed hawk 4.7 0.36 1.66850 1.48 6.956 1 4.7 1.86E-01 1.9E-01 NSV NA NSV NA 
short-tailed shrew 4.7 0.36 1.66850 1.48 6.956 1 4.7 9.36E-03 5.6E-01 16 0.03 NSV NA 
red fox 4.7 0.36 1.66850 1.48 6.956 1 4.7 6.72E-01 2.1E-01 4.2 0.05 NSV NA 

Total Low Molecular Weight PAHs 
American robin 2.7E+02 1653 0.2 NSV NA 
red-tailed hawk 0.0E+00 1653 0 NSV NA 
short-tailed shrew 9.4E+01 65.6 1 380 0.2 
red fox 2.6E+00 65.6 0.04 380 0.007 

Total High Molecular Weight PAHs 
American robin 2.8E+02 2 141 20 14 
red-tailed hawk 0.0E+00 2 0 20 0 
short-tailed shrew 9.9E+01 0.615 161 32 3 
red fox 3.1E+00 0.615 5 32 0.1 

Notes: 
Shaded cells indicate NOAEL-based EQ greater than 1 or LOAEL-based EQ equal to or greater than 1. 
If Eco-SSL not available, then toxicity reference values obtained from ORNL, 1996. 
If Eco-SSL available, NOAEL obtained from the chemical's Eco-SSL document. 
If Eco-SSL available, LOAEL is geometric mean of LOAELs for reproduction, growth, and survival as listed in the chemical's Eco-SSL document. 

ORNL, 1996. Toxicological Benchmarks for Wildlife: 1996 Revision. ES/ER/TM-86/R3. 
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Table 7.30 
Aluminum Surface Soil Detections Exceeding Background 

AOC 11, Former Nansemond Ordnance Depot 

Analyte Name 
New Background 

Value 

AOC11-SB06 AOC11-SB07 AOC11-SB10 AOC11-SB12 AOC11-SB13 AOC11-SB16 AOC11-SB21 AOC11-SB27 

1/26/2006 1/26/2006 1/25/2006 1/25/2006 1/25/2006 1/25/2006 1/25/2006 1/24/2006 
0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 0.00-0.50 ft 

Metals (mg/kg) 
Aluminum 11000 11900 14600 16000 15700 14700 12300 12100 11600 
Chromium, total 23.3 12.8 15.7 17.3 17.8 16.3 13.2 12.8 11.8 
Copper 107 5.9 L 4.6 L 5.3 L 5.6 5.3 4.4 4.1 6.4 
Lead 46 8.7 9.1 8.2 10.1 9.3 8.6 6.4 10.9 J 
Zinc 81.5 20.8 K 15.9 K 15.9 K 12.9 14.2 13 15.4 18.8 J 
Notes: 

J = The associated numerical value is an estimated quantity 

K = Analyte is present; the reported value may be biased high 

L = Analyte is present; the reported value may be biased low 

U = Analyte not detected, associated value is laboratory reporting limit 
B = The analyte was not detected substantially above the level 
reported in laboratory or field blanks 

NA = Not analyzed 

Shaded cells indicate detection exceeded background value 
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Table 7.31 
Exposure Parameters for Upper Trophic Level Ecological Receptors - Refined Evaluation 

AOC 11, Former Nansemond Ordnance Depot 

Receptor 

Body Weight (kg) 
Food Ingestion Rate (kg/day 

- dry) Dietary Composition (percent) Soil Ingestion (percent) 

Value Reference Value Reference 
Terr. 
Plants 

Soil 
Invert. 

Small 
Mammals Reference Value Reference 

Birds 

American robin 0.082 
Wheelwright, 

1986. 0.125 (1) 
Hazelton, et al., 

1984 62.5 (1) 37.5 (1) 0 
Wheelwright, 

1986. 5 
Sample and Suter 

1994 

Red-tailed hawk 1.126 
Sample and Suter 

1994 0.03603 
Sample and Suter 

1994 0 0 100 

USEPA 1993; 
Sample and Suter 

1994 0 
Sample and Suter 

1994 
Mammals 

Red fox 4.06 
Silva and 

Downing 1995 0.12308 
Sample and Suter 

1994 7 2.8 87.4 USEPA 1993 2.8 Beyer et al. 1994 

Short-tailed shrew 0.01687 USEPA 1993 0.00149 USEPA 1993 4.7 82.3 0 

USEPA 1993; 
Sample and Suter 

1994 13 
Sample and Suter 

1994 

(1) Food ingestion rate and dietary composition for the Adult American Robin are presented in wet weight. 



 

 

Table 7.32 

Refined Evaluation 

Exposure of Terrestrial Wildlife Receptors to Surface Soil 

AOC 11, Former Nansemond Ordnance Depot 

Analyte Receptor 

Exposure 
Point 

Concentration 
(mg/kg) 

Soil-to-Plant 
BCF 

Plant 
Tissue 

Concentration 
(mg/kg) 

Soil-to-
earthworm 

BAF 

Earthworm 
Tissue 

Concentration 
(mg/kg) 

Soil-to-
mammal BAF 

Mammal 
Tissue 

Concentration 
(mg/kg) 

Chemical 
Ingestion 

Rate (mg/day) 
Foraging Area 

Ratio 

Chemical 
Intake Rate 
(mg/kg-day) 

NOAEL 
(mg/kg-day) 

NOAEL 
Ecological 
Quotient 

LOAEL 
(mg/kg-day) 

LOAEL 
Ecological 
Quotient 

Chromium 
American robin 240 0.041 9.84000 0.306 73.44 use eq 12.95902999 8.97E-01 1.00E+00 1.1E+01 2.66 4 11 1 

Copper 
American robin 485 use eq 22.299 0.515 249.8 use eq 18.82133562 2.60E+00 1.00E+00 3.2E+01 4.05 8 37 0.9 

Zinc - SB29 
American robin 1488 use eq 276.5 use eq 939.2688323 use eq 131.4920361 1.17E+01 1.00E+00 1.4E+02 66.1 2 190 0.8 

Zinc - SB18 
American robin 297 use eq 113.2 use eq 553.6563246 use eq 117.3519441 5.76E+00 1.00E+00 7.0E+01 66.1 1 190 0.4 

Dieldrin 
American robin 0.4 0.41 1.6E-01 14.70 5.880 1.2 7.056 4.64E-02 1.00E+00 5.7E-01 0.0709 8 1.0 0.6 
red-tailed hawk 0.4 0.41 1.6E-01 14.70 5.880 1.2 7.056 2.54E-01 1.58E-02 3.6E-03 0.0709 0.05 1.0 0.004 
short-tailed shrew 0.4 0.41 1.6E-01 14.70 5.880 1.2 7.056 7.30E-03 1.00E+00 4.3E-01 0.015 29 1.7 0.3 
red fox 0.4 0.41 1.6E-01 14.70 5.880 1.2 7.056 7.82E-01 1.34E-02 2.6E-03 0.015 0.2 1.7 0.002 

Endrin 
American robin 0.0091 0.54 0.004869 12.83 0.117 1 0.0091 9.41E-04 1.00E+00 1.1E-02 0.01 1 0.10 0.1 

High Molecular Weight PAHs at SB17/SB18 
Benzo(a)anthracene 

American robin 9 use eq 2.5E-01 1.59 14.31 0 0.0000 1.19E-01 1.00E+00 1.4E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 9 use eq 2.5E-01 1.59 14.31 0 0.0000 1.93E-02 1.00E+00 1.1E+00 

Benzo(a)pyrene 
American robin 8.21 use eq 9.9E-01 1.33 10.92 0 0.00000 1.01E-01 1.00E+00 1.2E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 

weight compoundsshort-tailed shrew 8.21 use eq 9.9E-01 1.33 10.92 0 0.00000 1.50E-02 1.00E+00 8.9E-01 
Benzo(b)fluoranthene 

American robin 9.16 0.31 2.8E+00 2.60 23.82 0 0.00000 2.21E-01 1.00E+00 2.7E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 9.16 0.31 2.8E+00 2.60 23.82 0 0.00000 3.12E-02 1.00E+00 1.8E+00 

Benzo(g,h,i)perylene 
American robin 7.23 use eq 4.1E+00 2.94 21 0 0.0000 2.14E-01 1.00E+00 2.6E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 

weight compoundsshort-tailed shrew 7.23 use eq 4.1E+00 2.94 21 0 0.0000 2.78E-02 1.00E+00 1.6E+00 
Benzo(k)fluoranthene 

American robin 3.46 use eq 3.4E-01 2.60 9.00 0 0.0000 7.47E-02 1.00E+00 9.1E-01 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 3.46 use eq 3.4E-01 2.60 9.00 0 0.0000 1.17E-02 1.00E+00 7.0E-01 

Chrysene 
American robin 8.32 use eq 2.3E-01 2.29 19.053 0 0.0000 1.54E-01 1.00E+00 1.9E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 

weight compoundsshort-tailed shrew 8.32 use eq 2.3E-01 2.29 19.053 0 0.0000 2.50E-02 1.00E+00 1.5E+00 
Dibenzo(a,h)anthracene 

American robin 1.83 0.13 2.4E-01 2.31 4.227 0 0.0000 3.63E-02 1.00E+00 4.4E-01 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 1.83 0.13 2.4E-01 2.31 4.227 0 0.0000 5.55E-03 1.00E+00 3.3E-01 

Indeno(1,2,3-c,d)pyrene 
American robin 6.56 0.11 7.2E-01 2.86 18.762 0 0 1.55E-01 1.00E+00 1.9E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 

weight compoundsshort-tailed shrew 6.56 0.11 7.2E-01 2.86 18.762 0 0 2.43E-02 1.00E+00 1.4E+00 
Pyrene 

American robin 16.3 0.72 1.2E+01 1.75 28.525 0 0 3.67E-01 1.00E+00 4.5E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 16.3 0.72 1.2E+01 1.75 28.525 0 0 3.90E-02 1.00E+00 2.3E+00 

Total High Molecular Weight PAHs 
American robin 1.8E+01 2 9 20 0.9 
short-tailed shrew 1.2E+01 0.615 19 32 0.4 
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Table 7.32 

Refined Evaluation 

Exposure of Terrestrial Wildlife Receptors to Surface Soil 

AOC 11, Former Nansemond Ordnance Depot 

Analyte Receptor 

Exposure 
Point 

Concentration 
(mg/kg) 

Soil-to-Plant 
BCF 

Plant 
Tissue 

Concentration 
(mg/kg) 

Soil-to-
earthworm 

BAF 

Earthworm 
Tissue 

Concentration 
(mg/kg) 

Soil-to-
mammal BAF 

Mammal 
Tissue 

Concentration 
(mg/kg) 

Chemical 
Ingestion 

Rate (mg/day) 
Foraging Area 

Ratio 

Chemical 
Intake Rate 
(mg/kg-day) 

NOAEL 
(mg/kg-day) 

NOAEL 
Ecological 
Quotient 

LOAEL 
(mg/kg-day) 

LOAEL 
Ecological 
Quotient 

High Molecular Weight PAHs at SB28 
Benzo(a)anthracene 

American robin 13 use eq 3.1E-01 1.59 20.67 0 0.0000 1.71E-01 1.00E+00 2.1E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 13 use eq 3.1E-01 1.59 20.67 0 0.0000 2.79E-02 1.00E+00 1.7E+00 

Benzo(a)pyrene 
American robin 10.8 use eq 1.3E+00 1.33 14.36 0 0.00000 1.33E-01 1.00E+00 1.6E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 

weight compoundsshort-tailed shrew 10.8 use eq 1.3E+00 1.33 14.36 0 0.00000 1.98E-02 1.00E+00 1.2E+00 
Benzo(b)fluoranthene 

American robin 9.25 0.31 2.9E+00 2.60 24.05 0 0.00000 2.23E-01 1.00E+00 2.7E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 9.25 0.31 2.9E+00 2.60 24.05 0 0.00000 3.15E-02 1.00E+00 1.9E+00 

Benzo(g,h,i)perylene 
American robin 7.06 use eq 4.0E+00 2.94 21 0 0.0000 2.09E-01 1.00E+00 2.5E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 

weight compoundsshort-tailed shrew 7.06 use eq 4.0E+00 2.94 21 0 0.0000 2.71E-02 1.00E+00 1.6E+00 
Benzo(k)fluoranthene 

American robin 2.79 use eq 2.8E-01 2.60 7.25 0 0.0000 6.04E-02 1.00E+00 7.4E-01 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 2.79 use eq 2.8E-01 2.60 7.25 0 0.0000 9.46E-03 1.00E+00 5.6E-01 

Chrysene 
American robin 10.6 use eq 2.7E-01 2.29 24.274 0 0.0000 1.95E-01 1.00E+00 2.4E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 

weight compoundsshort-tailed shrew 10.6 use eq 2.7E-01 2.29 24.274 0 0.0000 3.18E-02 1.00E+00 1.9E+00 
Dibenzo(a,h)anthracene 

American robin 0.066 0.13 8.6E-03 2.31 0.152 0 0.0000 1.31E-03 1.00E+00 1.6E-02 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 0.066 0.13 8.6E-03 2.31 0.152 0 0.0000 2.00E-04 1.00E+00 1.2E-02 

Indeno(1,2,3-c,d)pyrene 
American robin 4.03 0.11 4.4E-01 2.86 11.526 0 0 9.55E-02 1.00E+00 1.2E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 

weight compoundsshort-tailed shrew 4.03 0.11 4.4E-01 2.86 11.526 0 0 1.49E-02 1.00E+00 8.9E-01 
Pyrene 

American robin 38 0.72 2.7E+01 1.75 66.500 0 0 8.56E-01 1.00E+00 1.0E+01 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 38 0.72 2.7E+01 1.75 66.500 0 0 9.08E-02 1.00E+00 5.4E+00 

Total High Molecular Weight PAHs 
American robin 2.4E+01 2 12 20 1 
short-tailed shrew 1.5E+01 0.615 24 32 0.5 

High Molecular Weight PAHs at SB29 
Benzo(a)anthracene 

American robin 85 use eq 9.4E-01 1.59 135.15 0 0.0000 1.11E+00 1.00E+00 1.3E+01 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 85 use eq 9.4E-01 1.59 135.15 0 0.0000 1.82E-01 1.00E+00 1.1E+01 

Benzo(a)pyrene 
American robin 69 use eq 7.9E+00 1.33 91.77 0 0.00000 8.47E-01 1.00E+00 1.0E+01 NA - PAHs evaluated as sum of low molecular weight or high molecular 

weight compoundsshort-tailed shrew 69 use eq 7.9E+00 1.33 91.77 0 0.00000 1.26E-01 1.00E+00 7.5E+00 
Benzo(b)fluoranthene 

American robin 79 0.31 2.4E+01 2.60 205.40 0 0.00000 1.90E+00 1.00E+00 2.3E+01 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 79 0.31 2.4E+01 2.60 205.40 0 0.00000 2.69E-01 1.00E+00 1.6E+01 

Benzo(g,h,i)perylene 
American robin 38.7 use eq 3.0E+01 2.94 114 0 0.0000 1.24E+00 1.00E+00 1.5E+01 NA - PAHs evaluated as sum of low molecular weight or high molecular 

weight compoundsshort-tailed shrew 38.7 use eq 3.0E+01 2.94 114 0 0.0000 1.49E-01 1.00E+00 8.8E+00 
Benzo(k)fluoranthene 

American robin 33 use eq 2.3E+00 2.60 85.80 0 0.0000 7.03E-01 1.00E+00 8.6E+00 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 33 use eq 2.3E+00 2.60 85.80 0 0.0000 1.12E-01 1.00E+00 6.6E+00 

Chrysene 
American robin 87 use eq 9.5E-01 2.29 199.230 0 0.0000 1.59E+00 1.00E+00 1.9E+01 NA - PAHs evaluated as sum of low molecular weight or high molecular 

weight compoundsshort-tailed shrew 87 use eq 9.5E-01 2.29 199.230 0 0.0000 2.61E-01 1.00E+00 1.5E+01 
Dibenzo(a,h)anthracene 
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Table 7.32 

Refined Evaluation 

Exposure of Terrestrial Wildlife Receptors to Surface Soil 

AOC 11, Former Nansemond Ordnance Depot 

Analyte Receptor 

Exposure 
Point 

Concentration 
(mg/kg) 

Soil-to-Plant 
BCF 

Plant 
Tissue 

Concentration 
(mg/kg) 

Soil-to-
earthworm 

BAF 

Earthworm 
Tissue 

Concentration 
(mg/kg) 

Soil-to-
mammal BAF 

Mammal 
Tissue 

Concentration 
(mg/kg) 

Chemical 
Ingestion 

Rate (mg/day) 
Foraging Area 

Ratio 

Chemical 
Intake Rate 
(mg/kg-day) 

NOAEL 
(mg/kg-day) 

NOAEL 
Ecological 
Quotient 

LOAEL 
(mg/kg-day) 

LOAEL 
Ecological 
Quotient 

American robin 3.6 0.13 4.7E-01 2.31 8.316 0 0.0000 7.13E-02 1.00E+00 8.7E-01 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 3.6 0.13 4.7E-01 2.31 8.316 0 0.0000 1.09E-02 1.00E+00 6.5E-01 

Indeno(1,2,3-c,d)pyrene 
American robin 47 0.11 5.2E+00 2.86 134.420 0 0 1.11E+00 1.00E+00 1.4E+01 NA - PAHs evaluated as sum of low molecular weight or high molecular 

weight compoundsshort-tailed shrew 47 0.11 5.2E+00 2.86 134.420 0 0 1.74E-01 1.00E+00 1.0E+01 
Pyrene 

American robin 150 0.72 1.1E+02 1.75 262.500 0 0 3.38E+00 1.00E+00 4.1E+01 NA - PAHs evaluated as sum of low molecular weight or high molecular 
weight compoundsshort-tailed shrew 150 0.72 1.1E+02 1.75 262.500 0 0 3.59E-01 1.00E+00 2.1E+01 

Total High Molecular Weight PAHs 
American robin 1.5E+02 2 73 20 7 
short-tailed shrew 9.7E+01 0.615 158 32 3 

Notes: 
Shaded cells indicate NOAEL-based EQ greater than 1 or LOAEL-based EQ equal to or greater than 1. 
If Eco-SSL not available, then toxicity reference values obtained from ORNL, 1996. 
If Eco-SSL available, NOAEL obtained from the chemical's Eco-SSL document. 
If Eco-SSL available, LOAEL is geometric mean of LOAELs for reproduction, growth, and survival as listed in the chemical's Eco-SSL document. 

ORNL, 1996. Toxicological Benchmarks for Wildlife: 1996 Revision. ES/ER/TM-86/R3. 
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USACE—Final Remedial Investigation Report for AOC 11—FNOD—Suffolk, VA 

8.0 CONCLUSIONS AND RECOMMENDATIONS 

The initial investigation performed in January/February 2006 and follow-on investigation in 
December 2007 collected soil and groundwater data from AOC 11.  The data were 
incorporated into the HHRA and SLERA performed in support of this RI. 

The baseline HHRA quantified exposures to current and future adolescent trespasser/site 
visitor, current and future adult trespasser/site visitor, current and future outdoor maintenance 
worker, future indoor worker, future residents (child, adult, and age-adjusted) and future 
construction workers. The HHRA indicated that chemicals present at AOC 11 do not pose a 
risk to the current and future adolescent trespasser/site visitor, current and future adult 
trespasser/site visitor, current and future outdoor maintenance worker, future indoor worker, 
or future construction worker. Chemicals present at AOC 11 soil resulted in a cancer risk 
greater than the target risk range of 1E-06 to 1E-04 for the future child and adult resident. 
The primary risk drivers were arsenic, chromium, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-c,d)pyrene in soil.  Although 
cobalt in groundwater contributed greater than an HI of 1 to the overall risk, this metal was 
not identified as a groundwater contaminant. Figure 8.1 shows the general area of elevated 
soil concentrations of the primary risk drivers found at AOC 11.  

The analytical data were evaluated against Eco-SSLs, soil benchmark values, NOAELs, and 
LOAELs to assess whether constituents found at AOC 11 posed a risk to each of the 
assessment and measurement endpoints identified in Section 7.2.1.4.3.  Based on this 
evaluation, the following potential risks were determined for the listed receptors: 

Soil Invertebrates 

• Chromium, 
• Copper, 
• Zinc, and 
• PAHs. 

Insect-Eating Bird Community: 

• Chromium, and 
• High-molecular-weight PAHs, specifically: 

o Benzo(a)anthracene; 
o Benzo(a)pyrene; 
o Benzo(b)fluoranthene; 
o Benzo(g,h,i)perylene; 
o Benzo(k)fluoranthene; 
o Chrysene; 
o Dibenzo(a,h)anthracene; 
o Indeno(1,2,3-c,d)pyrene; and 
o Pyrene. 
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Omnivorus mammal community 

• High-molecular-weight PAHs (listed above) 

This conclusion is based on BAFs obtained from the literature.  These values may 
overestimate the extent of bioaccumulation that actually occurs at AOC 11.  Figure 8.2 shows 
the general area of elevated soil concentrations of the primary ecological risk drivers found at 
AOC 11.  

In summary, an FS is recommended to address the human health risk associated with arsenic, 
chromium, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)-
anthracene, and indeno(1,2,3-c,d)pyrene in soil and the ecological risk from chromium, 
copper, zinc, and PAHs in soil.  
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Figure 8.1
Areas of Elevated Soil Concentrations

of the Primary
Human Health Risk Drivers
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Figure 8.2
Areas of Elevated Soil Concentrations

of the Primary
Ecological Risk Drivers
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