
 
 

N00109.AR.000166
NWS YORKTOWN

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REVISED FINAL SITE INSPECTION REPORT FOR MUNITIONS RESPONSE PROGRAM
SITE UNEXPLODED ORDNANCE 2 NWS YORKTOWN VA

06/01/2011
CH2M HILL



Revised Final 
• 

Site Inspection Report 
Munitions Response Program Site UXQ·2 

~ 

Naval Weapons Station Yorktown 
Yorktown, Virginia 

I="'V"'ineering Command 

Prepared for 

Department of the Navy 
Naval Facilities Engineering Command 

Mid·Atlantic Division 

Contract No. 
N624 70-08-0-1000 

CTO-WE23 

June 2011 

Prepared by 

CH2MHILL 



 

 

Revised Final 

Site Inspection Report 
Munitions Response Program Site UXO-2 

Naval Weapons Station Yorktown 
Yorktown, Virginia  

Contract Task Order WE23 

June 2011 

Prepared for  

Department of the Navy 
Naval Facilities Engineering Command 

Mid-Atlantic 

Under the 

NAVFAC CLEAN 1000 Program  
Contract N62470-08-D-1000 

Prepared by 

 
Virginia Beach, Virginia 



 

ES012411073148VBO iii 

Executive Summary 

This report summarizes the Site Inspection (SI) desktop review activities conducted for 
Munitions Response Site (MRS) Unexploded Ordnance (UXO)-2 (formerly Site 2) located 
within the Naval Weapons Station (WPNSTA) Yorktown, Yorktown, Virginia. This SI 
Report was prepared under the Naval Facilities Engineering Command (NAVFAC) Mid-
Atlantic Division, Comprehensive Long-term Environmental Action—Navy (CLEAN) 1000, 
Contract Task Order WE23 (Mod 1) pursuant to the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA). The primary objectives of this 
investigation were to summarize previous environmental and munitions related 
investigations and reports, review the current status of UXO-2, and identify areas of UXO-2 
requiring further investigation.  

UXO-2, Turkey Road Landfill, is a 5-acre landfill bordered to the south by Turkey Road and 
to the east, west, and north by two unnamed tributaries to the Southern Branch of Felgates 
Creek. Disposal activities were conducted at the site from the 1940s until 1981, peaking 
around 1968. Waste disposed in the landfill during this time period reportedly included 
mercury and carbon-zinc batteries, tree stumps and limbs, construction rubble, missile 
hardware (e.g., wings, fins and power packs), electrical devices, and unmarked drums 
and/or tanks. Investigations of site soil, groundwater, surface water, and sediment were 
initially conducted under the Environmental Restoration Program (ERP) from 1984 to 2005, 
until the discovery of a potential ordnance item in July 2005. Due to the potential for 
munitions and explosives of concern (MEC) or material potentially presenting an explosive 
hazard (MPPEH) to be present onsite, Site 2 was transferred to the Military Munitions 
Response Program (MMRP) and designated as UXO-2 for further investigation. A non-
intrusive geophysical investigation was performed in April 2010 in the southern area of the 
site to identify the previously undefined southern waste boundary of the site. This survey 
confirmed that the majority of the waste present is concentrated around the site periphery, 
indicating that waste was likely pushed from the site out into the surrounding low lying 
areas as it was disposed.  

Although a targeted surface debris removal was conducted in 1994 to remove potential 
sources of contamination, miscellaneous surface debris and buried waste remain in place. 
As a result, there is potential risk to human and ecological receptors from direct contact with 
exposed waste, direct contact with exposed MEC or MPPEH, if present, or ingestion or 
dermal contact with contaminants leached from waste and munitions items. The Human 
Health Risk Assessment (HHRA) conducted as part of the Round II Remedial Investigation 
(RI) indicated concentrations of cadmium currently present might pose potentially 
unacceptable risk to hypothetical future adult and child residents. The Ecological Risk 
Assessment conducted as part of the Round II RI did not identify any ecological risk drivers 
in site surface water or sediment. However, there remains the potential for contaminant 
concentrations to increase, due to leaching from buried waste, and migrate to downgradient 
media as long as a source of contamination remains in place. Additional investigation is 
required to define the lateral and vertical extent of waste, the nature and extent of 
contamination present in site media, and the potential for contaminant migration.  
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Investigation activities at UXO-2 were halted due to the discovery of a munitions item that 
could not be readily identified in the field, which was subsequently identified as inert. To 
date, only inert munitions have been identified onsite. Due to the low probability of 
encountering MEC or MPPEH, it is recommended that investigation activities to delineate 
the landfill boundary and the nature and extent of contamination recommence under an 
Explosive Safety Submission (ESS) determination request (to be submitted and approved by 
the Naval Ordnance Safety and Security Activity). As a conservative measure, UXO 
personnel should be onsite and provide construction support during all intrusive activities, 
and all site workers should receive site specific UXO awareness training. Prior to the start of 
fieldwork, the current Soil Investigation Work Plan should be reviewed and revised to 
ensure that the current scope of work reflects the most current available data.  
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SECTION 1 

Introduction 

This Site Inspection (SI) Report summarizes previous investigation activities and reports 
that were completed for Military Munitions Response Program (MMRP) Unexploded 
Ordnance (UXO)-2 (formerly Site 2), Turkey Road Landfill, located at Naval Weapons 
Station (WPNSTA) Yorktown in Yorktown, Virginia. It has been prepared under Naval 
Facilities Engineering Command (NAVFAC) Mid-Atlantic Division, Comprehensive Long-
term Environmental Action—Navy (CLEAN) 1000, Contract Task Order (CTO) WE23. The 
conclusions and recommendations provided in this report will be used by the Navy to 
evaluate future investigations or activities that may be necessary at the site. 

1.1 Objectives of the Site Investigation 
The primary objectives of this investigation/desktop review were to: 

• Summarize previous and existing environmental and munitions response investigations 
and reports for UXO-2, Turkey Road Landfill. 

• Identify areas requiring further investigation. 

• Provide conclusions and recommendations for future activities at UXO-2. 

To accomplish these objectives, the scope of work for this SI included a desktop review of all 
available documents and data. The findings were compiled into this SI report.  

1.2 Organization of the SI Report 
This SI Report is organized as follows: 

• Section 1, Introduction: Provides the objectives of the SI and overall format of the 
report. 

• Section 2, Facility Description and History: Provides a description and history of 
WPNSTA Yorktown. Describes the physical characteristics, such as physiography, 
climate, and ground and surface water hydrology of the base.  

• Section 3, Site Description and History: Provides a description and history of UXO-2. 
Describes the physiography, hydrogeology, ecological resources, and natural settings of 
the site. 

• Section 4, Previous Investigation: Discusses previous investigation activities at UXO-2. 
• Section 5, Conclusions and Recommendations: Summarizes the conclusions and 

recommendations for UXO-2. 
• Section 6, References: Lists the documents used in preparation of the SI Report.  

Figures are presented at the end of each section, as applicable. Appendices are provided at 
the end of the report. 
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SECTION 2 

Facility Description and History 

2.1 Naval Weapons Station Description 
WPNSTA Yorktown is a 10,624-acre installation located on the York-James Peninsula in 
York and in James City counties and the city of Newport News, Virginia (Figure 2-1). 
WPNSTA Yorktown is bounded on the northwest by Cheatham Annex, on the northeast by 
the York River and the Colonial National Historic Parkway, on the southwest by Route 143 
and Interstate 64, and on the southeast by Route 238 and the town of Lackey. 

Originally named the United States Mine Depot, WPNSTA Yorktown was established in 
1918 to support the laying of mines in the North Sea during World War I. For 20 years after 
World War I, the depot continued to receive, reclaim, store, and issue mines, depth charges, 
and related materials. During World War II, the facility was expanded to include three 
trinitrotoluene loading plants and new torpedo overhaul facilities. A research and 
development laboratory for experimentation with high explosives was established in 1944. 
In 1947, a quality evaluation laboratory was developed to monitor special tasks assigned to 
the facility that included the design and development of depth charges and advanced 
underwater weapons. On August 7, 1959, the depot was renamed the U.S. Naval Weapons 
Station Yorktown. Today, the primary mission of WPNSTA Yorktown is to provide 
ordnance, technical support, and related services to sustain the war-fighting capability of 
the Armed Forces in support of national military strategy. 

2.2 Physiography, Climate, and Surface Water Hydrology 
WPNSTA Yorktown is located on the York-James Peninsula, which is an embayed portion 
of the Atlantic Coastal Plain physiographic province. This elongated peninsula is situated 
due northwest of the mouth of the Chesapeake Bay and trends northwest to southeast. The 
York-James Peninsula occupies an area approximately 1,752 square miles, of which 
WPNSTA Yorktown covers approximately 16 square miles. The peninsula is bordered on 
the southwest by the James River, on the northeast by the York River, and on the southeast 
by the confluence of the James River and the Chesapeake Bay. At WPNSTA Yorktown, the 
peninsula is approximately 6 miles wide. The local terrain is gently rolling and dissected by 
ravines and stream valleys trending predominantly northeastward toward the York River. 
Ground elevations at WPNSTA Yorktown range from sea level along the eastern boundary, 
which borders the York River, to a maximum elevation of approximately 90 feet above mean 
sea level (msl) near the central portions of the York-James Peninsula, roughly coincident 
with the Old Williamsburg Road. Valleys consisting of 40-foot to 60-foot ravines with steep 
slopes (i.e., slopes exceeding 10:l gradient) occur along several of the creeks that drain 
WPNSTA Yorktown, particularly in the northern section of the Station along the York River.  

The main tributaries of the York River in the vicinity of WPNSTA Yorktown are King Creek 
on the northwestern boundary of the Station, Ballard Creek on the eastern boundary of the 
Station, and Felgates and Indian Field Creeks in the northeastern region of the Station where 
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UXO-2 is located. The portion of WPNSTA Yorktown located south of the York County/
James City County boundary and Old Williamsburg Road is situated in the James River 
Basin. The Commonwealth of Virginia classifies its surface waterways according to potential 
uses based on water quality. The streams found on the main section of WPNSTA Yorktown 
are in Section 1 of the York River Basin and are classified as Class 2 waters. A Class 2 water 
body means that the water is able to sustain fish populations, but is lacking in aesthetic 
quality, productivity, or in some structural characteristic. The Class 2 water body maintains 
good water quality, temperature, and summer flow; adjacent land is not extensively 
developed. The main surface waterways are tidal and brackish and are; therefore, not 
potable. However, these estuaries are highly productive areas for the development of 
aquatic communities and are therefore subject to the Virginia Department of Environmental 
Quality (VDEQ) Water Division’s surface water quality criteria standards. 

The climate of the Virginia Peninsula is maritime and influenced by the moderating effects 
of the Atlantic Ocean. This results in mild winters and long, warm summers. High humidity 
occurs frequently along the coast and less frequently inland. Freezing temperatures occur 
intermittently from October through March. Average monthly temperatures in the area 
range from approximately 38.8 degrees Fahrenheit (°F) in January to 77.4°F in July. 

Because of its location near the coastline, York County is subject to easterly storms 
throughout late summer and early fall, causing high tides and flooding. Intense tropical 
hurricanes occasionally sweep the coast. Winter storms that move along the eastern 
seaboard are often associated with high winds and precipitation, occasionally in the form of 
snow, ice pellets, or rain; however, the snow is seldom prolonged or heavy. The average 
annual precipitation is 44.15 inches, with the summer months being the wettest and the 
winter months being the driest (Baker, 1995). 



Figure 2-1
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SECTION 3 

Site Description and History 

3.1 Site Description and History 
Turkey Road Landfill is a 5-acre landfill located in the central portion of WPNSTA 
Yorktown (Figure 3-1). The study area is bordered to the south by Turkey Road and to the 
north, east, and west by unnamed tributaries to the Southern Branch of Felgates Creek 
(Figure 3-2). Southwest of Turkey Road Landfill is Site 28 (Figure 3-2) which consists of the 
Building 28 X-Ray Facility and septic tank drain field and a portion of an unnamed tributary 
that drains into the southern branch of Felgates Creek. Prior to utilization as a landfill, the 
area was predominantly marshland. The site appears to have been created by pushing 
debris into the marshland and filling a low-lying area. The site is bounded by stream 
channels on the eastern and western sides that join in forming the marshy area surrounding 
the site to the north. The majority of the site is covered with scrub brush and grasses and a 
few small trees. Disposal activities were conducted from the 1940s until 1981, peaking 
around 1968.  Extensive ground scarring in the area is visible in historical photographs 
during this time period (Bionetics, 1992). Photographs from this analysis are included in 
Appendix A. Waste disposed in this landfill reportedly included mercury and carbon-zinc 
batteries, tree stumps and limbs, construction rubble, missile hardware (e.g., wings, fins and 
power packs), electrical devices, and unmarked drums and/or tanks. In total, an estimated 
240 tons of waste were disposed during the period of use. Based on boring logs, the 
maximum contamination depth is estimated to be approximately 6 feet (Baker, 2004).  

In 1984, the site was designated as Site 2 under the Environmental Restoration Program 
(ERP) based upon the potential for a Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) related release to the surrounding environment. 
Investigations of site soil, groundwater, surface water, and sediment were conducted under 
the ERP from 1984 to 2005, until the discovery of a potential ordnance item in July 2005. Due 
to the potential for munitions and explosives of concern (MEC) and material potentially 
presenting an explosive hazard (MPPEH) to be present onsite, Site 2 was transferred to the 
MMRP and designated as UXO-2 for further investigation. 

3.2 Site Physiography and Hydrogeology 
UXO-2 is currently an open field with some tree cover around the perimeter of the site. 
Topography in the central portion of the site is relatively flat, ranging from 16 to 10 feet 
above msl, and sloping steeply down to sea level toward the unnamed tributaries along the 
northern, eastern, and western boundaries (Figure 3-3).  

The uppermost hydrogeologic unit at UXO-2 is the Columbia aquifer, characterized by 
unconsolidated deposits of gray to brown silt with varying percentages of sand and clay. 
This unit extends approximately 5 to 20 feet below ground surface (bgs). This geologic unit 
is underlain by increasing concentrations of clay characteristic of the Cornwallis-Cave 
confining unit. No boring logs at the site have extended beyond this confining unit; 
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however, it has been found to extend at least 22 feet thick at other sites at the facility. 
Groundwater at the site is first encountered between 8 to 12 feet bgs and is expected to flow 
radially from the center of the site towards the surrounding unnamed tributaries. Available 
data indicates that shallow groundwater is not tidally influenced (Baker/Weston, 1993).   

3.3 Ecological Settings and Natural Resources 
Four distinct ecological habitats are present in the vicinity of UXO-2. These include a 
deciduous upland forest, an open area on top of the disposal area, an ecotone (transitional 
zone) along the edges of the disposal area, and wetlands along the tributaries to Felgates 
Creek, as shown in the biohabitat map included as Appendix B (Baker, 1995). The upland 
forest is present along Turkey Road and on the higher ground to the east and west of the 
site. Various upper canopy and mid-canopy tree species are found in the upland forest. 
Vegetation on the forest floor is also sparse and is comprised of species typical of acidic 
soils. Within the open field there are no trees, shrubs, or vines present. Grasses are the 
dominant species. These grasses are mixed with few herbaceous annuals or perennials 
because of regular mowing. Between the open area at UXO-2 and the wetland, an ecotone or 
transition zone is present. This ecotone area includes a variety of trees, shrubs, woody vines, 
and herbaceous plants, none of which is dominant. Young trees and saplings in the ecotone 
are mixed with shrubs. A few species of woody vines are also present in the ecotone. 
Herbaceous annuals and perennials are also common in the ecotone, particularly along the 
edges of the open area.  

Wetlands are present along both tributaries to Felgates Creek that flank the disposal area 
and along Felgates Creek itself. These wetlands represent three different sub-habitats. The 
wetland to the south of the disposal area between Turkey Road and the rail line was formed 
when beavers dammed the eastern tributary of Felgates Creek. This wetland is classified as 
a palustrine, scrub shrub wetland. Stressed and dead trees still stand in this wetland area. 
Various rushes and sedges are also present. The wetland downstream of the palustrine 
scrub shrub wetland and the wetland to the west of the disposal area are both classified as 
palustrine forested wetlands. In these areas upland forest is present to the edges of the 
lower wetland areas, which can be delineated by topography and wetland vegetation. 
Shrubs are not present. As the tributary flows from the wooded area into Felgates Creek 
sedges, rushes, and cattails appear. These palustrine forested wetlands grade into estuarine 
wetlands where the tributaries meet Felgates Creek. The wetlands along Felgates Creek are 
estuarine and consist primarily of tidal saltmarsh.  

Because of the varied habitats present at UXO-2, avifauna at the site are abundant and 
diverse. Sixteen different species of birds were identified during a 1994 Habitat Evaluation 
Study (Baker, 1995) as being in the vicinity of UXO-2. Evidence of four mammal species was 
also observed during the habitat evaluation. Whitetail deer (Odocoileus virginianus), beaver 
(Castor canadensis), raccoon (Procyon lotor), and groundhog (Marmota monax) are all present 
near UXO-2. One reptile, the box turtle (Terrapene carolina), and one amphibian, the green 
frog (Rana clamitans) were also identified (Baker, 1995). The Integrated Natural Resource 
Management Plan for WPNSTA Yorktown identifies only one federally listed threatened 
species, the Bald Eagle (Haliaeetus leucophalus), and one state listed endangered species, the 
Mabee’s salamander (Ambystoma mabeei), that reside on the station (Geo-Marine, 2004).  
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Neither of these species were identified at UXO-2 during the 1994 habitat evaluation (Baker, 
1995).
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UXO-2 Site Map
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Figure 3-3
UXO-2 Site Map
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SECTION 4 

Previous Investigations 

4.1 Initial Assessment Study (C .C. Johnson and CH2M HILL, 
1984)  

In 1984, the Initial Assessment Study (IAS) was performed to identify sites at WPNSTA 
Yorktown that may pose a potential threat to human health and the environment resulting 
from historical site-related activities. Site 2 was identified as a potentially contaminated site 
based on information from historical records, aerial photographs, field inspections, and 
personnel interviews. Historical documentation indicated waste disposal in the area and a 
site visit in July 1983 revealed the presence of several unmarked drums and tanks. The IAS 
concluded that Site 2 might pose a potential threat to human health and the environment 
and warranted further investigation.  

4.2 Remedial Investigation Interim Report (Versar/Baker, 1991) 
In 1986 and 1988, two rounds of sampling were conducted as part of the Step 1A 
Confirmation Study Round One and Two (Dames & Moore, 1986; 1988). In 1986 and 1988, two 
rounds of four groundwater and three co-located surface water and sediment samples were 
collected from the same locations (Figure 4-1). All samples collected were analyzed for 
Target Compound List (TCL) volatile organic compounds (VOCs), TCL semivolatile organic 
compounds (SVOCs) (referred to as base/neutral/acid extractable organics and phenols in 
the report), pesticides, polychlorinated biphenyls (PCBs), and Target Analyte List (TAL) 
metals. The results of the Step 1A Confirmation Studies were summarized and compared to 
screening criteria in the Interim Remedial Investigation (RI) Report. Groundwater data was 
screened against USEPA Maximum Contaminant Levels (MCL) and Virginia State Ground 
Water Standards (VGS). Surface water data was screened against Federal Ambient Water 
Quality Criteria (FAWQC) and Virginia State Ambient Water Quality Criteria (VAWQC).  
There were no Federal or State standards or criteria applicable to soil or sediment at the time 
of this report. However, a 1984 background survey that measured background levels of 50 
inorganic chemical elements in hundreds of background soil samples from throughout the 
eastern United States and Virginia was used to assess whether the metals concentrations 
observed in sediment samples were within the range of concentrations observed for regional 
soils.  

Concentrations of phenols, total arsenic and total zinc detected in groundwater exceeded the 
VGS. Concentrations of phenols, total copper, and total silver detected in surface water 
exceeded the VAWQC (copper was also found at levels that exceeded the FAWQC). The 
Interim RI Report concluded that additional investigation was required to further 
characterize the nature and extent of contamination at Site 2. Additionally, a limited visual 
survey with the aid of a metal detecting device was suggested to delineate the boundaries of 
the site. 
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4.3 Round One Remedial Investigation Report (Baker/Weston, 
1993) 

From June to October 1992, additional sampling was conducted based on the 
recommendations in the Interim RI Report. A total of four groundwater samples from 
existing monitoring wells, seven co-located surface water and surface/subsurface sediment 
samples, and two additional independently placed surface/subsurface sediment samples 
were collected in order to characterize the nature and extent of contamination (Figure 4-1). 
All analytical samples were analyzed for TCL VOCs, TCL SVOCs, pesticides, PCBs, 
explosives, and TAL metals. In addition, a geophysical investigation using electromagnetic 
(EM31) survey was conducted to delineate the lateral and vertical extent of the waste and 
presence of subsurface anomalies.  

Analytical results indicated that several total metals were detected above either VGS or 
federal MCLs in groundwater.  However, the only metal that exceeded both the VGS and 
MCL was arsenic at one sample location. Total and dissolved metals samples collected from 
three monitoring wells contained concentrations of several metals above background levels.   

Concentrations of total and dissolved copper and nickel in surface water and toluene and 
silver in sediment exceeded the VWQS and CWA criteria in one or more samples.  

The concentrations of Aroclor 1248 and 4,4-DDE exceeded the National Oceanic and 
Atmospheric Administration (NOAA) low effects range criteria in one sediment sample (the 
two compounds were found in samples at different locations). A few of the metals 
concentrations exceeded the metals levels found in the background sediment samples.  
Silver concentrations also exceeded the NOAA median effects range and Apparent Effects 
Threshold (AET) criteria in five of the sediment samples. 

The results of the geophysical investigation indicated minimal waste was present along the 
southern portion of the site and that the majority of the waste was located along the 
perimeter of the site adjacent to the drainage ways (Appendix C).  Due to the peripheral 
distribution of waste, the report concluded that the waste was likely graded into the 
adjacent marshland during disposal. Analytical results indicated minimal site-related 
impacts to groundwater. Although exceedances of screening values were detected in surface 
water and sediment, the report concluded that detected concentrations were not site related 
because elevated concentrations of these constituents were not detected in groundwater 
samples. Based on the waste types, quantities, and locations within the landfill, as well as 
the distribution of contaminants detected, Site 2 was identified as a minimal impact site. The 
report recommended a removal action to address surficial waste and debris, followed by 
surface soil sampling to aid in the completion of a risk assessment. 

4.4 Mine Casing and Debris Removal Action Closeout Report 
(IT Corporation, 1995) 

A removal action was conducted from September to December 1994 in order to remove 
surface and near surface debris found within the first three feet of soil in designated areas of 
Site 2 and to collect surface soil samples from within these removal areas. Subsurface waste 
was not addressed as part of this action. The main objective of the removal action was to 
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eliminate risk from direct exposure to waste and remove potential sources of contamination. 
A UXO supervisor with the support of a UXO technician inspected and mechanically vented 
all munitions items encountered using conventional hand tools. In situations where positive 
identification and certification could not be made in the field, Station Explosive Ordnance 
Disposal (EOD) Detachment personnel were contacted to transfer the munitions items to the 
Naval Explosives Development Engineering Department laboratory on base for 
identification and disposal. Prior to site restoration, forty post-removal surface soil samples 
were collected from the perimeter of the site (Figure 4-1). Each sample was analyzed for 
TCL VOCs, TCL SVOCs, pesticides, PCBs, explosives, and TAL metals. The analytical 
results for these samples were not reported or discussed within the closeout report; 
however, they were later utilized in the HHRA and ERA performed during the Round 2 
Remedial Investigation (Baker, 2004).  

Following the collection of the post-removal soil samples, all the excavated areas were 
backfilled, revegetated, and mulched. General backfill was obtained from an on-base source, 
was sampled, and deemed appropriate for use at the site.  Topsoil was obtained from an off-
base source, was sampled, and deemed appropriate for use at the site as well. The backfill 
was placed and compacted by heavy equipment. The central portion of the site was 
crowned to promote positive surface water runoff.  After the backfill was placed, 
approximately 6 inches of topsoil from an outside vendor was spread over the entire area. 
After regrading was completed, an erosion control blanket was placed along the 
embankment and silt fencing was left intact to minimize erosion during the establishment of 
the vegetation.  

In total, approximately 2 tons of tar emulsion, 6 tons of non-fibrous filter material, 365 tons 
of batteries, and three drums were removed from Site 2. An additional 4,323 pieces of inert 
munitions were removed from multiple sites during excavation activities; however, the 
exact amount of inert munitions items from each site was not recorded. It is estimated that 
approximately ninety percent of the inert munitions items removed came from Site 2 
(Figure 4-2). A list of the types and amount of each inert munitions item identified during 
the removal action is provided in Appendix D. Photographs detailing the types of debris 
removed from Site 2 are provided in Appendix E. 
4.5 Round 2 Remedial Investigation (Baker, 2004) 
From August to September 1996 and January to February 1997, additional sampling was 
conducted to fill identified data gaps. A total of 20 subsurface soil samples collected from 
two discrete depth intervals at 10 sample locations, seven groundwater samples from one 
existing and three newly installed monitoring wells, nine co-located surface water and 
surface/subsurface sediment samples, and three additional independently placed 
surface/subsurface sediment samples were collected in order to characterize the nature and 
extent of contamination. Three previously installed monitoring wells were found 
submerged under water during this investigation and were subsequently abandoned. More 
suitable locations were identified for the three replacement wells that were installed during 
this investigation (Figure 4-1). Each sample was analyzed for TCL VOCs, SVOCs, pesticides, 
PCBs, explosives, TAL metals, and cyanide. Data collected during the Round I RI, removal 
action, and Round II RI were combined to perform a Human Health Risk Assessment 
(HHRA) and Ecological Risk Assessment (ERA). Soil and groundwater results (under a 
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beneficial use scenario) were compared to human health risk-based USEPA Region III Risk 
Based Concentrations (RBCs) during the HHRA. For the ERA, medium-specific screening 
values were established for ecologically relevant media including soil, surface water, and 
sediment. The soil, surface water, and sediment screening values used in the ERA were 
USEPA Region III Biological Technical Assistance Team (BTAG) screening values. 

An exposure assessment was conducted as part of the HHRA to address each potential 
current and future exposure pathway in soil, groundwater, surface water, sediment, and air 
at Site 2. The exposure assessment identified that there is currently no Station housing at 
Site 2 and that at the site real estate is encumbered by an Explosive Safety Quantity Distance 
(ESQD) arc and, therefore, cannot be developed for Station housing of enlisted personnel. It 
was also noted that there are no drinking water wells installed in aquifers situated below 
WPNSTA Yorktown; drinking water is supplied by the City of Newport News. Potential 
human receptors to COPCs identified at Sites 2 were on-Station adult and adolescent 
recreational users and trespassers. Although future residential development of Sites 2 is 
highly unlikely, future residential exposure for potential adult and young child (ages 1 to 6 
years) receptors was evaluated in accordance with health-conservative USEPA guidance. 
Since the shallow aquifer system within WPNSTA is not used as a potable water source, a 
beneficial use scenario was evaluated which considers groundwater being used for non-
potable purposes, like car washing and lawn watering. Under the beneficial use scenario, 
young child and adult residents were considered to be potentially exposed to organic and 
dissolved inorganic COPCs in the Cornwallis Cave aquifer at the site. 

The HHRA indicated potentially unacceptable noncarcinogenic risk from surface soil to 
hypothetical future adult and child residents from combined exposure to cadmium, 
thallium, Aroclor-1254, and copper under reasonable maximum exposure concentrations. 
However, cadmium was the only individual constituent exceeding United States 
Environmental Protection Agency (USEPA) acceptable target hazard index (HI) of 1.0. 
Under central tendency exposure concentrations, no individual constituent exceeded the 
target hazard index of 1.0 for either receptor; however, the total cumulative site HI still 
exceeded the target value for future child residents. Therefore, the HHRA concluded that 
concentrations of cadmium in the surface soil might pose potentially unacceptable risk to 
future residents. The ERA identified potentially unacceptable risk to aquatic lower trophic 
level receptors from exposure to silver in sediment. However, due to the presence of 
elevated silver concentrations detected upgradient of Site 2, the report concluded that Site 
28 was the source of silver in unnamed tributary sediments.  

The report recommended further characterization of polynuclear aromatic hydrocarbons 
(PAHs), Aroclor-1254, cadmium, and mercury in site soil to evaluate the potential for 
migration to and accumulation in downgradient media. Although current levels of exposure 
did not indicate the potential for unacceptable risk to aquatic receptors from these 
chemicals, the potential for continued source release and future exposures elevated above 
those measured in the current dataset warranted additional investigation.  
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4.6 Work Plan for the Pre-Removal Characterization of Soil 
(Baker, 2005) 

A Work Plan was developed outlining the sampling approach for exploratory trenching and 
additional soil sampling at Site 2 to define the extent of waste and concentrations of PAHs, 
Aroclor-1254, cadmium, and mercury. In June 2005, during investigation activities, an 
ordnance item was discovered that could not be deemed inert in the field. The EOD, Mobile 
Unit Two, Detachment Yorktown provided emergency response. Because the item 
potentially exceeded the Yorktown EOD range capability, the item was turned over to the 
Naval Surface Warfare Center (NSWC) Indian Head Detachment Yorktown who identified 
the item as a training round for the Bullpup A (AGM-12A). The item was identified based 
on markings present indicating that it was filled with concrete. The markings further 
indicated that it weighed 247 pounds and contained 107.1 pounds of filler. The item was 
drilled and tested by NSWC Indian Head Detachment Yorktown and determined to be 
inert. However, because of the identification of the potential ordnance item, the site was 
designated as a Munitions Response Site (MRS) and the Pre-Removal Characterization of 
Soil Investigation was halted. Once identified as a MRS, Site 2 was designated as UXO-2, a 
Munitions Response Site Prioritization Protocol (MRSPP) scoring (Appendix F) was 
completed, and a public announcement regarding its availability was published in local 
newspapers in May 2008.  

4.7 Non-Intrusive Geophysical Investigation (CH2M HILL, 2010) 
A non-intrusive geophysical survey was conducted in April 2010 to delineate the southern 
boundary of the landfill. The investigation was conducted across a 3-acre area in the 
southern portion UXO-2 and consisted of five foot wide transects evenly spaced across the 
investigation area for a total of 0.29 acres mapped. Data was collected using a Geometrics 
G-858 magnetometer and extrapolated to provide complete coverage of the investigation 
area. These survey results provide the approximate locations of buried ferrous metal. 
Detected anomalies are not necessarily munitions-related. Additional investigation would 
be necessary to identify the exact locations of individual anomalies to perform excavation 
and visual inspection of items to determine if they represent munitions-related items.  

The data collected were used to confirm and supplement the results of the EM31 survey 
performed as part of the Round I RI (Baker/Weston, 1993). Results generally agreed with 
the findings of the EM31 survey; no distinguishable southern boundary of the site could be 
identified. The data also supported the conclusion that debris and waste were likely pushed 
out toward the wetlands surrounding the site and filled into the surrounding low lying 
areas. This is shown in the digital geophysical mapping (DGM) results by the lack of 
response in the central portion of the survey area. Isolated subsurface anomalies were 
detected in the northern and southern portions of the eastern boundary of the investigation 
area. The greatest concentration of anomalies was detected along the eastern boundary of 
the site (Figure 4-3). Further investigation would be required on the southeastern side of the 
investigation area to delineate the extent of debris in this area. 
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Figure 4-2
UXO-2 Targeted Surface Waste Removal Results
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Figure 4-3
UXO-2 Digital Geophysical Mapping Results
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SECTION 5 

Results and Conclusions 

5.1 Results 
The data presented in the previous sections, were used to develop the conceptual site model 
(CSM). The CSM is a useful engineering management tool that helps to manage site 
information and guide decision making throughout the environmental restoration process. 
CSMs are used to scope investigations, support potential risk management decisions, and 
aid in defining the effectiveness of potential remedial alternatives. The CSM summarizes the 
site conditions, the distribution of potential MEC and munitions constituents (MC), 
potential receptors and exposure pathways, and land use data for the site. For this report, 
the CSM has been updated to a graphical model format. The graphical CSMs for the UXO-2 
are presented in Figure 5-1.  

Based on the results of historical investigations, the extent of buried waste at UXO-2 is 
largely limited to the periphery of the site along the low lying wetland areas. Waste 
identified and removed from the site has consisted of tar emulsion, non-fibrous filter 
material, mercury and carbon-zinc batteries, unlabeled drums, and inert munitions items. 
Although a targeted surface debris removal was conducted in 1994 to remove potential 
sources of contamination, miscellaneous surface debris (including, but not limited to, paint 
cans, metal cylinders, railroad ties, cables, and miscellaneous metal) and buried waste 
remain in place. It is unknown whether or not this surface debris and buried waste includes 
munitions items. There is potential risk to human and ecological receptors from direct 
contact with exposed waste, direct contact with exposed munitions, or ingestion and dermal 
contact with contaminants leached from waste and munitions items. The HHRA conducted 
as part of the Round II RI indicated concentrations of cadmium currently present might 
pose potentially unacceptable risk to hypothetical future adult and child residents. The ERA 
did not identify any ecological risk drivers for site surface water or sediment. However, 
there remains the potential for contaminant concentrations to increase due to leaching from 
buried waste and migrate to downgradient groundwater, surface water, and sediment as 
long as waste remains in place. 

5.2 Conclusions 
UXO-2 was identified as a MMRP site due to the discovery of a munitions item that could 
not be identified as inert in the field, but was subsequently identified as inert by EOD. No 
documentation of munitions disposal activities or munitions certification processes was 
identified for the site; however, of the over 4,000 munitions items recovered and inspected, 
all were wholly inert training or display munitions items. This would lead to a reasonable 
belief that an efficient inspection process was in place to ensure that no live munitions 
(MEC) items were placed in the landfill. Due to the low probability of encountering MEC or 
MPPEH, it is recommended that investigation activities to delineate the landfill boundary 
and the nature and extent of contamination recommence under a determination that an 
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Explosives Safety Submission (ESS) is not required (an ESS Determination Request will be 
submitted and approved by the Naval Ordnance Safety and Security Activity). As a 
conservative measure, UXO Personnel should be on site and provide construction support 
during all intrusive activities, and all site workers should receive site specific UXO 
awareness training.  

Prior to the start of fieldwork, the current Soil Investigation Work Plan should be reviewed 
and revised to ensure that the current scope of work reflects current data. The HHRA and 
ERA conducted during the Round II RI utilized screening values that have since been 
updated on the recommendation of the USEPA. Therefore, a revised HHRA and ERA are 
recommended prior to initiating sampling activities to reevaluate chemicals of potential 
concern for sampling. The HHRA should be expanded to assess sediment and surface water 
for relevant receptors and the ERA should each be expanded to assess surface and 
subsurface soil for relevant receptors. In addition, groundwater should be examined under a 
potable use scenario for future residents.  
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Appendix B 
Biohabitat Map from Final Habitat Evaluation 

Map (Baker, 1995) 





 

 

Appendix C 
EM Results for Site 2 from Geophysical 

Investigations Report (Weston, 1993) 
Sites 2, 9, and SSA 4  







 

 

Appendix D 
Summary of Recovered Ordnance 

Sites 2, 9, and SSA 4  











 

 

Appendix E 
1994 Debris Removal Photographs 
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Appendix F 
Munitions Response Site Prioritization Protocol  
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