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Executive Summary Table 

Executive Summary Table 
Final Phase I Remedial Investigation Report for Groundwater at Sites 1, 3, 6, 7, 11, 17, 24, and 25 

Site 
Further 
Action NFA Rationale 

Site 1- Dudley Road Landfill X   

Site 3- Group 16 Magazine 
Landfill X   

Groundwater at Sites 1 & 3 is contaminated with 
CVOCs and metals.  The aerial distribution of 
contaminants is undefined.  Recommend delineation of 
extent of contamination and quanitfication of human 
health and ecological risks. 

Site 6- Explosives Contaminated 
Wastewater Impoundment X   

Groundwater at Site 6 is contaminated with CVOCs, 
explosives, and inorganics.  Concentrations of CVOCs 
in groundwater are indicative of possible DNAPL.  
Vertical and aerial extent of explosives and CVOC 
contamination has not been defined.  Recommend 
delineation of extent of contamination and 
quantification of human health and ecological risks.  
Surface water and sediment data indicate no site 
impacts to Felgates Creek.   

Site 7- Plant 3 Explosives 
Contaminated Wastewater 
Discharge Area 

X   

Explosives have been detected in groundwater at Site 
7; however, concentrations detected in the area where 
the historical release took place have steadily declined 
since the 1997 contaminated soil removal action.  
Inorganics detected in site groundwater and sediment 
are not likely to be site related since upgradient 
concentrations are comparable to downgradient 
concentrations.  Recommend continued LTM for 
groundwater only to monitor decreases in explosives 
concentrations. Also recommend installation of a 
source area well for evaluation of concentrations of 
metals, perchlorates, explosives, and VOCs in this 
area. 

Site 11- Abandoned Explosives 
Burning Pits   X 

Concentrations of iron and aluminum detected in 
filtered samples were above background during the 
Phase I Groundwater RI.  Based on the HHRA 
included in the Round Two RI there are no acceptable 
risks related to these constituents in groundwater. 
Therefore no further action is recommended for Site 
11. 

Site 17- Holm Road Landfill   X 

Inorganics were detected in groundwater samples 
greater than maximum background concentrations, but 
none were above MCLs.  Inorganics were determined 
not to present an unacceptable risk during the HHRA 
included in the Round Two RI. Therefore no further 
action is recommended for Site 17 

Site 24 - Aviation Field X   
Groundwater samples were not collected from Site 24 
as part of this Phase I Groundwater RI.  Therefore 
additional characterization is needed. 
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Executive Summary Table 
Final Phase I Remedial Investigation Report for Groundwater at Sites 1, 3, 6, 7, 11, 17, 24, and 25 

Site 
Further 
Action NFA Rationale 

Site 25 - Building 373 Rocket 
Plant X   

It is recommended that further investigation be 
conducted to evaluate the potential for perchlorates in 
groundwater  
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SECTION 1 

Introduction 

This report presents data, results, and conclusions of the Phase I Remedial Investigation (RI) 
activities conducted to support characterization of groundwater at Naval Environmental 
Restoration Program (NERP) Installation Restoration (IR) Sites 1, 3, 6, 7, 11, 17, 24, and 25, 
Naval Weapons Station (WPNSTA) Yorktown, in Yorktown, Virginia. This Phase I RI report 
was prepared under the United States Navy (Navy), Naval Facilities Engineering Command 
(NAVFAC) Atlantic, Comprehensive Long-Term Environmental Action Navy (CLEAN) II, 
Contract N62470-95-D-6007, Contract Task Order (CTO) 0213.  

The technical approach for this Phase I RI was jointly scoped by the WPNSTA Yorktown 
Tier I Partnering Team, which includes representatives from the Navy, United States 
Environmental Protection Agency Region III (USEPA), and Virginia Department of 
Environmental Quality (VDEQ).  The Team agreed to address groundwater at WPNSTA 
Yorktown using a two phased approach.  During the first phase of the RI process, the Team 
agreed to compare site data to maximum contaminant level (MCL) screening criteria and 
background values to determine which sites need additional investigation.  The Team 
agreed that the risks would be quantified during the second RI phase.   

The sites included in this RI report are within the boundaries of the area formerly referred to 
as Groundwater Operable Unit (GW OU) I.  Based on WPNSTA Yorktown Tier I Team 
consensus statement 07-24-06-44, groundwater at these sites is now being addressed on a 
site-specific basis.  Therefore, the GW OU designation is not used in this document and will 
not be referenced in future documents for groundwater at these sites.   

Phase I RI field activities were completed in September and October 2004. Field activities 
were conducted in accordance with the RI work plan: Final Work Plan for the Remedial 
Investigation of Groundwater Operable Unit I, Naval Weapons Station Yorktown, Yorktown, 
Virginia (Baker Environmental, March 2004).  This RI was also conducted in accordance with 
the WPNSTA Yorktown Federal Facilities Agreement (FFA), the WPNSTA Yorktown 
Master Work Plans (Baker, 2005), and applicable federal, Commonwealth of Virginia, and 
local regulations and requirements. 

1.1 Objectives and Approach 
This RI report presents the findings of the Phase I investigation and utilizes these data in 
addition to existing historical data to develop recommendations for an appropriate path 
forward at each site. The specific objective of this RI is to assess the nature and extent of 
groundwater contamination at each site based on comparison of available data to MCLs and 
maximum background concentrations.  

On the basis of this objective, the data collected during the Phase I RI (and relevant 
historical data, where available) were evaluated to assess the nature and extent of 
contamination.  The results of these assessments were used to make recommendations on 
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which sites require additional information to be collected in order to sufficiently 
characterize the site and evaluate potential risks. 

1.2 Report Organization 
For the purpose of developing an understanding of each site, historical data in addition to 
data collected as part of the Phase I RI field investigation are included in this report.  Section 
2 of this document discusses base wide historical information and physical characteristics 
applicable to all eight sites.  Section 3 provides information on field activities and evaluation 
of Phase I RI data for all of the sites.  Sections 4 through 10 provide site-specific evaluations 
of the RI and historical data.  Section 11 presents overall conclusions and recommendations 
for these sites, and Section 12 presents references used to create this document.   

Tables and Figures are provided at the end of each respective section.  Appendices are 
provided after Section 12. 
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SECTION 2 

History and Physical Characteristics 

2.1 WPNSTA Yorktown Description and History 
WPNSTA Yorktown is a 10,624-acre installation located on the Virginia Peninsula in York 
and James City Counties and the City of Newport News, Virginia (Figure 2-1).  WPNSTA 
Yorktown is bounded on the northwest by WPNSTA Yorktown Cheatham Annex and the 
King’s Creek Commerce Center; 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 U.S. 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 (TNT) 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 which 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.  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. 

The locations of Sites 1, 3, 6, 7, 11, 17, 24, and 25 are shown on Figure 2-1.  Site-specific 
descriptions and historical information are provided in Sections 4 through 10. 

2.2 Physical Characteristics 

2.2.1 General Physiographic Features 
WPNSTA Yorktown is situated within the Virginia Coastal Plain Physiographic Province 
which extends from the Atlantic Ocean westward for 75 to 90 miles where it meets the 
Piedmont Physiographic Province at the Fall Line, according to the Geohydrology of the 
Shallow Aquifer System Report (Brockman et al., 1997).  The Virginia Coastal Plain is 
characterized by unconsolidated sediments of Quaternary, Tertiary, and Cretaceous ages.  
These sediments form a wedge of gravel, sands, silts, and clays with variable amounts of 
shell material overlying a weathered bedrock surface (unconformity).  The Virginia Coastal 
Plain sediments thicken eastward from the Fall Line and are approximately 6,000 feet thick 
below the Eastern Shore Peninsula.  This information is documented in Hydrogeologic 
Framework of the Virginia Coastal Plain (Meng and Harsh, 1988). 

The topographic surface of the Virginia Coastal Plain consists of a series of broad, gently 
sloping terraces separated by scarps (eroded bluffs).  These features were formed by 
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depositional and erosional processes resulting from fluctuating sea levels during the past 
2-3 million years (Brockman et al., 1997).  The terrace sediments were deposited during 
periods of high sea-level and were subsequently partially eroded during periods of low sea-
level.  The terraces decrease in topographic elevation in a stair-step pattern from 
approximately 100 feet (ft) above mean sea level (amsl) in areas close to the Fall Line to just 
above sea level in the proximity of Virginia’s modern day coastal oceans and rivers.  Scarps, 
predominantly oriented from north to south, delineate the eroded shoreline along the toe of 
each terrace.   

2.2.2 WPNSTA Yorktown Geology 
The Stratigraphic Units of the Lower Cretaceous Through Miocene Series in Geologic Studies, 
Coastal Plain of Virginia report indicated that in the vicinity of WPNSTA Yorktown, the 
sediments of the Virginia Coastal Plain have a combined thickness of approximately 1,900 ft 
and slope gently (about 3 ft/mile) to the southeast (Teifke, 1973).  The majority of WPNSTA 
Yorktown lies within the Lackey Plain terrace at an elevation of 90 to 100 ft amsl.  Lackey 
Plain is bounded on the northeast by the Camp Peary Scarp which trends approximately 
parallel to the York River (Brockman et al., 1997) and lies just south of the lower Croaker 
Flat terrace.  To the south and east of WPNSTA Yorktown, Lackey Plain is bordered by the 
Kingsmill and Lee Hall scarps which divide Lackey Plain from the lower Huntington Flat 
and Grafton Plain terraces respectively (Figure 2-2).   

Sites 1, 3, 6, 7, 11, 17, 24, and 25 are located entirely within the Croaker Flat terrace to the 
north of the Camp Peary Scarp as illustrated in Figure 2-3.  Croaker Flat attains a maximum 
elevation of 45 ft amsl along the Camp Peary Scarp and slopes to sea level along the York 
River.  

Ten geologic formations have been identified (Brockman et al., 1997) beneath WPNSTA 
Yorktown and date from the early Miocene (oldest) to late Pleistocene (youngest).  These 
geologic units are grouped into hydrostratigraphic units which are further discussed in 
Section 2.2.3.  Two of the geologic formations, the Yorktown and Eastover Formations, are 
further subdivided into four and two members, respectively (Brockman et al., 1997).  Figure 
2-4 illustrates the relationship between age, geologic units, and hydrostratigraphic units for 
the Lackey Plain and Croaker Flat terraces that occur on WPNSTA Yorktown and Figure 2-5 
illustrates the extent of geologic units that occur at the surface in the vicinity of the facility. 

The oldest and deepest two geologic units shown on Figure 2-4 are the Calvert and St. 
Mary’s Formations of Miocene (23 to 5 million years ago) age (Brockman et al., 1997).  The 
Calvert Formation is about 120 feet thick in the vicinity of WPNSTA Yorktown and consists 
of layers of shelly, sandy clay and diatomaceous clay strata.  The St. Mary’s Formation 
consists of silty and sandy clay and, where present beneath WPNSTA Yorktown, attains a 
thickness of approximately 70 ft (Brockman et al., 1997; Meng and Harsh, 1988).  The 
unconformable contact of the Calvert Formation with the overlying St. Mary’s Formation is 
noted on electric-resistivity logs by a series of spikes associated with thin sandy strata near 
the top of the Calvert Formation (Meng and Harsh, 1988).  Both formations represent 
deposition in a marine environment during multiple oscillations of high sea levels. 

The Eastover Formation, of upper Miocene age, overlies the St. Mary’s Formation on an 
unconformity.  The Eastover Formation is subdivided into two members: the Claremont 
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Manor Member and the Cobham Bay Member.  According to Stratigraphic Revision of Upper 
Miocene and Lower Pliocene Beds of the Chesapeake Group, Middle Atlantic Coastal Plain (Ward 
and Blackwelder, 1980) and the Geohydrology of the Shallow Aquifer System (Brockman et. al., 
1997) the Claremont Member consists of clayey silt and silty to sandy clay and is finer-
grained than the Cobham Bay Member which consists of very fine to fine-grained sand, silty 
sand, silt or sandy clay.   

The Yorktown Formation of Pliocene (5 to 1.6 million years ago) age overlies the Eastover 
Formation and is subdivided into four members, from oldest to youngest: the Sunken 
Meadow Member, the Rushmere Member, the Morgarts Beach Member and the Moore 
House Member (Ward and Blackwelder, 1980).  The Sunken Meadow Member is a shelly 
fine to coarse grained sand and, at WPNSTA Yorktown, is lithologically the same as the 
shelly fine to coarse grained sand and silty sand of the Rushmere Member (Brockman et al., 
1997).  The Morgarts Beach Member is composed of clay, clayey silt, and sandy to silty clay.  
The overlying Moore House Member comprises shell hash, clayey or sandy shell hash, very 
fine- to medium-grained sand, or shelly clay (Brockman et al., 1997).  The Yorktown 
Formation, deposited during transgressive and regressive phases of oscillating sea levels, is 
the last deposit of marine origin recognized in the Coastal Plain sedimentary strata.  Due to 
its marine origin it contains a large percentage of glauconite that imparts an easily 
recognized blue-green color to the sediments and a marine fossil assemblage that 
distinguishes the Yorktown Formation from the overlying non-marine geologic units.  
Identification of the Yorktown Formation has been well established through identification of 
calcite-cemented shells and shell fragments, which are common characteristics of the upper 
portion of the formation.  This type of lithology has been encountered during various 
WPNSTA Yorktown field investigations. Due to similar physical characteristics shared 
among the four members of the Formation and post-deposition erosion, it can be difficult to 
distinguish one member from another.  

Six upper Pliocene and Pleistocene (1.6 million years ago to the present) formations overlie 
the Yorktown Formation on the York-James Peninsula.  In order from oldest to youngest, 
these are the Sedley Formation, the Bacons Castle Formation, the Windsor Formation, the 
Chuckatuck Formation, the Shirley Formation, and the Tabb Formation.  The Sedley 
Formation is characterized by clayey silt with very fine grained sand grading downward to 
fine to coarse grained sand with granules.  The Bacons Castle Formation is described as a 
clayey silt and silty to fine-grained sand.  The Windsor and Chuckatuck Formations are 
composed of a series of very fine to very coarse sand, pebbles, silt, and sandy clay.  The 
Shirley and Tabb Formations consist of fining upward stream deposits with cobble beds 
fining to silty clay.  These formations are overlain by modern alluvial, colluvial and marsh 
deposits.   

Due to erosion during former low sea level stands, part or all of some of the geologic units 
represented on the York-James Peninsula are absent within WPNSTA Yorktown.  Others are 
present on the Lackey Plain within the WPNSTA boundary but are truncated by the Camp 
Peary Scarp (Brockman et al., 1997) within the Sites 1, 3, 6, 7, 11, 17, 24, and 25 study areas 
on Croaker Flat.  In general, the Rushmere Member of the Yorktown Formation and all 
formations underlying the Rushmere Member are present across the entire installation, but 
those formations overlying the Rushmere Member differ.  On Croaker Flat, the Bacons 
Castle and Sedley Formations and the Moore House Member of the Yorktown Formation 
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are missing (Brockman et al., 1997) and the Shirley Formation and Holocene 
undifferentiated sediments occur at the surface.  Over the majority of the WPNSTA, on the 
Lackey Plain, the Windsor and Chuckatuck Formations occur at the surface and are 
underlain by the Bacons Castle Formation and the four members of the Yorktown 
Formation (Moore House, Morgart’s Beach, Rushmere and Sunken Meadow). 

2.2.3 WPNSTA Yorktown Hydrogeology 
The geologic units described above were grouped into hydrostratigraphic units based upon 
their hydrologic characteristics in Groundwater Resources of the York-James Peninsula of 
Virginia, USGS Water Resources Investigation Report (Lazniak and Meng, 1988) and the 
Geohydrology of the Shallow Aquifer System (Brockman, et. al., 1997).  Based upon the 
hydraulic characteristics of the geologic units present, the uppermost eight (Cobham Bay 
Member of the Eastover Formation through the Tabb Formation) of the ten geologic 
formations have been identified as the York County Shallow Aquifer System (Brockman et 
al., 1997).  As illustrated in Figure 2-4, the following five hydrogeologic units make up the 
York County Shallow Aquifer System at WPNSTA Yorktown:  

1. Columbia aquifer (consisting of the Windsor through Tabb Formations) 

2. Cornwallis Cave confining unit (consisting of the Bacons Castle Formation) 

3. Cornwallis Cave aquifer (consisting of the upper Moore House Member of the Yorktown 
Formation and the Sedley Formation) 

4. Yorktown confining unit (consisting of the upper Morgarts Beach and lower Moore 
House Members of the Yorktown Formation)  

5. Yorktown-Eastover aquifer (consisting of the Cobham Bay through Rushmere Members 
of the Yorktown Formation) 

Over the majority the study area where Sites 1, 3, 6, 7, 11, 17, 24, and 25 are located (Croaker 
Flat), the Camp Peary Scarp truncates the Columbia aquifer, the Cornwallis Cave confining 
unit, the Cornwallis Cave aquifer, and some to all of the Yorktown confining unit; hence, the 
upper units are missing and either the Yorktown aquifer or a thin portion of the Yorktown 
confining unit, occurs at the surface. Areas where the Yorktown aquifer is unconfined at the 
surface are shown on Figure 2-6.  In the southern portion of the study area, the Cornwallis 
Cave aquifer and confining unit are absent and the Columbia aquifer overlies the Yorktown 
confining unit (in the vicinity of Sites 1, 11, and 17).  Therefore, the Columbia aquifer, 
Yorktown confining unit, and Yorktown aquifer are the main shallow hydrogeologic units 
of interest within the study area (Sites 1, 3, 6, 7, 11, 17, 24, and 25).  

Where present within the study area boundary, the Columbia aquifer ranges in thickness 
from 5 to 10 ft thick.  Horizontal hydraulic conductivity of the unit ranges from 0.4 ft/day to 
8 ft/day and vertical hydraulic conductivity ranges from 1.7 x 10-4 to 1.7 x 10-1 ft/day 
(Brockman et. al., 1997).  A summary of aquifer hydraulic characteristics is included in 
Table 2-1.  Within the study area, the aquifer is thickest in the vicinity of Sites 1, 11, and 17. 

The Yorktown confining unit is composed of clay and silt.  Typically, it is distinguishable by 
its dark greenish gray color and lithology.  The confining unit occurs at altitudes of below 
sea level to 40 ft amsl and extends across all of WPNSTA Yorktown except low-lying areas 
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where erosion during a past low sea level removed all to most of the unit.  Specifically, the 
Yorktown confining unit is absent north of Turkey Road between the west and south 
branches of Felgates Creek, along the streambeds of Felgates Creek, Indian Field Creek and 
their unnamed tributaries, along the ancestral York River channel and in the western 
portion of the Station near Ringfield Road (Brockman et al., 1997).  The thickness of the unit 
across the Station ranges from 0 to 36 ft.  Where present and of sufficient thickness, the 
Yorktown confining unit restricts flow to the underlying Yorktown-Eastover aquifer with a 
vertical hydraulic conductivity that ranges from 1.3 x 10-5 ft/day to 7.4 x 10-3 ft/day 
(Table 2-1).   

The Yorktown-Eastover aquifer extends across all of WPNSTA Yorktown and ranges from 
60 to 100 ft thick.  Horizontal hydraulic conductivity ranges from 0.004 to 3 ft/day and 
vertical hydraulic conductivity ranges from 1.7 x 10-5 ft/day to 4.8 x 10-1 ft/day (Table 2-1).  
Transmissivity ranges from 0.5 to 40 ft2/day.  Groundwater flow in the Yorktown-Eastover 
aquifer is generally from west-to-east.  A local potentiometric high of the Yorktown-
Eastover aquifer occurs in the southeastern part of WPNSTA Yorktown with groundwater 
flowing radially from this location (to the west, northwest, and north) and adjacent areas (to 
the east and southeast).   

The upper strata at WPNSTA discussed above are separated from the deeper strata by the 
Eastover-Calvert confining unit, which is approximately 140 to 166 ft thick in the vicinity of 
WPNSTA Yorktown.  This extensive confining unit separates the York County Shallow 
Aquifer System from the deeper, pre-Miocene Virginia Coastal Plain aquifers.  The deeper 
pre-Miocene sediments are excluded from evaluation in this study because previous site 
investigations indicate there is no potential impact by past site activities through the 
Eastover-Calvert confining unit to underlying strata, due to the thickness of the confining 
unit and its low permeability. 

Site-specific hydrogeologic conditions are discussed in Sections 4 through 10. 



TABLE 2-1
Summary of Aquifer Hydraulic Characteristics
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Unit Kh (ft/day) Kv (ft/day)
Thickness 

(ft)
Transmissivity 

(ft2/day)

Altitude of 
Potentiometric Surface 

(+ft msl)
Columbia AQ 0.4 to 8  1.7 x 10-1 to1.7 x 10-4 5 to 20 NA 20 to 80

Cornwallis CU NA 1.4 x 10-2 to 3.1 x 10-5 5 to 22 NA 30 to 70

Cornwallis Cave AQ 0.03 to 9 2.4 x 10-1 to 6.2 x 10-4 5 to 60 20 to 400 20 to 60

Yorktown CU NA 7.4 x 10-3 to 1.3 x 10-5 5 to 36 NA <0 to 40

Yorktown-Eastover AQ 0.004 to 3 1.3 x 10-3 to 4.0 x 10-6 60 to >100 0.5 to 40 minus 10 to 20

Eastover-Calvert CU NA 4.3 x 10-4 to 6.0 x 10-6 140 to 166 NA minus 40 to minus 80

Source:  Brockman et al., 1997

Notes:
AQ - Aquifer
CU - Confining Unit
Kh - horizontal hydraulic conductivity
Kv - vertical hydraulic conductivity
ft msl - feet mean sea level
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Figure 2-6
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SECTION 3 

Field Investigation Activities and Data 
Evaluation 

Initial Phase I RI field activities were completed in October 2004. Follow-up work was 
completed in March 2005.  Field activities included monitoring well installation, monitoring 
well abandonment, a water level survey of each site, and sampling of site monitoring wells.  
Details of the field efforts are provided in the subsections below.  

3.1 Field Investigation Activities 

3.1.1 Monitoring Well Installation  
Three new monitoring wells were installed at Site 3 and nine new monitoring wells were 
installed at Site 6 to support Phase I RI activities at the sites.  The locations of the new wells 
are provided in figures included in Sections 4 and 5 of this document.  Construction for all 
wells with the exception of one Site 6 well (6GW08) was completed using traditional hollow 
stem auger drilling.  Well construction methodology for 6GW08 was modified because it 
was installed within a wetland area.  Methodologies are described below. 

Non-Wetland Area Well Installation 
At eight of the nine new well locations, borings were advanced using hollow stem augers.  
Boreholes were sampled for lithology during installation using 2-foot split spoon samplers 
driven at 5-foot intervals. An on-site geologist examined each lithologic sample and 
recorded grain size information, color, moisture content and other relevant information 
such as evidence of contamination.  Once borings were advanced to the desired depth, 10-
foot 0.01-inch slotted screens were set at the base of the borehole.  Wells were constructed of 
2-inch inner diameter (ID) Schedule 40 polyvinyl chloride (PVC) screen and riser.  A volume 
of No. 1 silica sand was placed within the annular space to a depth of 2 ft above the top of 
the screen.  A seal composed of 2 to 3 ft of hydrated bentonite chips was constructed above 
the sand pack.  The remaining annular space was grouted to the surface with a mixture of 
bentonite and cement grout.  Monitoring well installation was completed in accordance with 
the procedures described in the Master Field Sampling and Analysis Plan (FSAP) of the 
Final Master Project Plans for Naval Weapons Station Yorktown, Section 3.9.1 (Baker, 2005).   

Wetland Area Well Installation 

Wetland area well 6GW08 was installed using a 4-inch stainless steel casing with an 
expendable endpoint.  The casing was driven to depth using a tri-pod portable tower 
equipped with a 5-horse power gas-driven cathead and 140 lb hammer.  When the casing 
had been advanced to 18 ft below ground surface (bgs), it was grouted in place and allowed 
to sit overnight prior to boring continuation to 36 ft bgs.  The well itself was constructed 
with 1.5-inch ID schedule 40 PVC, which consisted of a 5-foot pre-packed (with sand) 0.01-
inch slot screen and 35-foot riser; the remainder of the well construction was consistent with 
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2 ft of sand above the screen, 2 ft of bentonite on top of the sand, then grouted to ground 
surface. 

Well construction details for the new monitoring wells in addition to existing wells are 
tabulated in Sections 4 through 11.  Well locations are illustrated in Section 4 through 11 
figures.  Appendix A presents the test boring and well construction records for the new and 
existing monitoring wells.  In addition, Section 3.8 of the Master FSAP describes the 
procedures for soil boring advancement in detail (Baker, 2005). 

3.1.2 Monitoring Well Development 
All nine newly installed monitoring wells were developed prior to sampling.  Monitoring 
well development was performed after the grout used to construct the new monitoring 
wells had been allowed to adequately set (at least 24 hours or more) to prevent grout 
contamination of the screened interval.  Submersible pumps were used to evacuate a 
minimum of five well volumes of water from each new well thereby removing silt and 
particulates from the well screen and surrounding filter pack.  Development continued until 
five successive measurements of pH, specific conductivity, and temperature were stable (i.e. 
the readings for each measurement were within 10 percent of each other).  Monitoring well 
development was completed in accordance with Section 3.10 of the Master FSAP (Baker, 
2005).  Development information, comprising water clarity (turbidity), pH, specific 
conductivity, and temperature, is presented in the field notes in Appendix B. 

3.1.3 Groundwater Sampling 
New and existing monitoring wells were sampled for analytes shown in tables included in 
Sections 4 through 10.  Monitoring wells were purged prior to sample collection using low 
flow sampling methodology. Groundwater was pumped through disposable polyethylene 
tubing using a Grundfos® Redi-flow submersible pump or a peristaltic pump, depending on 
the depth to water, as a peristaltic pump cannot pull water from greater than 30 ft bgs.  Field 
water quality parameters were collected using a YSI 556 multimeter and flow through cell.  
To ensure collection of groundwater representative of the aquifer, purging continued until 
three well volumes were collected and successive measurements of pH, specific 
conductivity, and temperature stabilized to within 10% of the previous reading.  Purge time 
was also adjusted to minimize the turbidity of the samples. Field measurements collected 
during well purging are presented on tables included in Sections 4 through 10.  Once the 
well had stabilized and three well volumes were purged, the flow through cell was 
disconnected and the groundwater was collected into pre-preserved laboratory prepared 
sample bottles.  Monitoring well purging and groundwater sampling procedures were 
conducted in accordance with Section 3.13 of the Master FSAP (Baker, 2005), except a 
submersible or peristaltic pump was used in place of a bladder pump.   

Sample bottles were packed on ice and shipped overnight to Compuchem Analytical 
Services, Cary, North Carolina.  The Chain of Custody (COC) forms that accompanied the 
samples to the laboratory are contained in Appendix C.  Sample handling and document 
custody procedures were followed as described in Section 4.0 of the Master Quality 
Assurance Project Plan (QAPP) of the Final Master Project Plans for Naval Weapons Station 
Yorktown (Baker, 2005).   
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In the volatile organic compound (VOC) results for monitoring well 6GW08, there was a 
trichloroethene (TCE) detection of 36,000 micrograms/Liter (μg/L).  This result was 
significantly higher than any other TCE result from the monitoring wells sampled around 
the Site 6 impoundment area.  Therefore, to verify that this was a repeatable result and 
representative of groundwater conditions, well 6GW08 was redeveloped and re-sampled 
(for the same analytic parameters as in the fall 2004) in March 2005.  This new set of data 
was collected using the same Level IV Quality Assurance/Quality Control (QA/QC) as the 
original sample, which included duplicate, rinsate, and field blanks.   

3.1.4 Quality Assurance/Quality Control Sample Collection 
Samples collected for this field investigation were analyzed using Contract Laboratory 
Program (CLP) methods with Level IV QA/QC.  These analytical methods, their contract 
required detection limits or practical quantitation limits, and QA/QC procedures are 
described in the Master QAPP, Section 6.0 (Baker, 2005).  USEPA Level IV deliverables were 
submitted to Baker in accordance with the CLP Statement of Work (SOW) for organic and 
inorganic analyses. 

Field QA/QC samples were collected during the sampling program.  These samples were 
obtained to:  (1) ensure that disposal sampling equipment was free of contaminants, (2) 
evaluate field methodology, (3) establish field background conditions, and (4) evaluate 
whether cross-contamination occurred during sampling and/or shipping. 

Several types of field QA/QC samples were collected and analyzed and are defined below: 

• Equipment Rinsate Blank: These samples are obtained by running laboratory grade 
deionized water over/through sample collection equipment after the piece of equipment 
was decontaminated (for reusable equipment) or prior to the equipment’s use (for 
disposable equipment).  These samples are used to determine if decontamination 
procedures for reusable equipment are adequate and/or if disposable, one-time use 
equipment is contaminant free prior to use.  Since the sampling for Sites 1, 3, 6, 7, 11, and 
17 was conducted using disposable equipment, only one rinsate blank was necessary 
from the pump tubing. 

• Duplicate Sample: Duplicate samples are collected at the same time and under identical 
conditions as their associated sample.  These samples are collected to evaluate 
reproducibility of sample results.  One duplicate sample was collected for every ten 
environmental samples collected (or ten percent). 

• Field Blank: Field blanks are generally collected to evaluate potential impacts to samples 
due to ambient air conditions in the field.  Samples are typically collected using 
laboratory grade deionized water which is poured into sample bottles in the field under 
the same conditions under which environmental samples are collected.  However, 
during this Phase I Groundwater RI, field blanks were obtained from each water source 
used during the field investigation.  The water sources used during this field program 
included: laboratory-grade deionized water used to collect rinsate blanks, store-bought 
distilled water used for decontamination of the submersible pump, and non-potable 
water from the water supply tank on the drill rig (used during the monitoring well 
installation process).  One sample from each of these water sources was collected for a 
total of three field blank samples.   
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• Trip Blank: Trip blanks are prepared at the laboratory, shipped with the sample 
containers, and stored on-site near the empty sample containers.  Any time VOC 
samples are packed and shipped to the laboratory, a trip blank sample accompanies 
them to the laboratory inside their shipping cooler.  The trip blanks are analyzed for 
VOCs, along with the other VOC samples.  At no time after their preparation are the trip 
blank sample containers opened before they reached the laboratory.  Trip blanks are 
used to evaluate whether or not cross-contamination may have occurred during 
sampling and/or shipping.  For this sampling field effort, five trip blanks were 
necessary. 

In addition to samples collected to monitor field quality control, samples are used to 
monitor quality within the laboratory.  These include the following: 

• Matrix Spike (MS): An aliquot of a matrix, either soil or water, is spiked with known 
quantities of specific compounds and subjected to the entire analytical procedure.  By 
measuring recovery, the appropriateness of the method for the matrix can be 
determined. 

• Matrix Spike Duplicate (MSD): A second aliquot of the same matrix as the matrix spike 
to determine the precision of the method. 

One MS sample and one MSD sample were collected for every twenty environmental 
samples collected (or five percent). 

A complete discussion of the QA/QC procedures can be found in Section 8.0 of the Master 
QAPP (Baker, 2005). 

3.1.5 Decontamination Procedures 
Decontamination procedures for heavy equipment (e.g., drilling augers), sampling 
equipment, and personnel were followed as per Section 3.23 of the Master FSAP (Baker, 
2005).  An industrial grade steam cleaner was used to decontaminate heavy equipment.  
Distilled water and Liquinox® were used to decontaminate the submersible pump motor 
lead between well development and well sampling of individual wells.   

3.1.6 Monitoring Well Abandonment 
The integrity of monitoring well 3GW08 was compromised during the 1998 Site 3 remedial 
action.  The well appeared to be obstructed with dirt/debris, indicating that the well was 
disturbed during earth moving activities associated with the remedial action.  An attempt to 
rehabilitate the well (i.e. clean out the PVC by flushing it with water) failed.  Therefore, the 
well was abandoned, and well 3GW08B was installed to replace it.  Monitoring well 
abandonment was completed in accordance with the procedures described in Section 3.11 of 
the Master FSAP (Baker, 2005), which included removing the well pad, protective casing, 
and the PVC riser and screen, then grouting the hole closed using a tremie pipe. 

3.1.7 Surveying Activities 
Miller-Stephenson & Associates (a Virginia-licensed and registered surveyor) conducted a 
survey of the new monitoring wells from February 8-11, 2005.  Each of the monitoring wells 
was surveyed for vertical and horizontal control to an accuracy of 0.01 ft and 0.1 ft, 
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respectively.  Monitoring wells were surveyed at the top of the PVC casing and at the 
ground surface.  The vertical elevations were referenced to National Geodetic Vertical 
Datum 29 to remain consistent with the existing WPNSTA Yorktown vertical datum.  
Horizontal coordinates conformed to North American Datum 83 (Latest Adjustment) with 
ties to the Virginia State Plane Coordinate System.  

3.1.8 Investigation Derived Waste Management 
The investigation derived waste (IDW) generated during the field investigation included:  
twenty two 55-gallon drums of soil generated from drilling the soil borings and eight 55-
gallon drums of liquid IDW generated from auger and rod and submersible pump 
decontamination and development and purge water from the monitoring wells.  The drums 
were staged in front of the loading dock at Building 109, which is located southeast of the 
Site 6 impoundment area.  Each drum was sealed with a bolted top, placed on a wooden 
pallet, and properly labeled with the site number from which the IDW was generated, 
source of the material (well/boring number), date collected, and CTO number.  Once all 
sampling was complete, one soil and one liquid composite sample were collected from the 
drums and sent for Full Toxicity Characteristic Leachate Procedure (TCLP) [VOC, semi-
volatile organic compound (SVOC), Pesticide, and Metals] and ignitability, corrosivity, and 
reactivity analysis.  After receipt of analyses, the IDW was determined to be non-hazardous 
and was removed from the site by Industrial Marine Service (IMS) on November 15, 2004.  
IMS disposed of the liquid IDW at their permitted facility.  The soil was sent to Soilex Corp. 
for disposal at the Southeastern Public Service Authority (SPSA) Regional landfill.  The IDW 
disposal documentation is contained in Appendix D. 

Health and safety expendables, such as sampling gloves, paper towels, polyethylene 
sheeting and other materials that came into contact with potential contamination were 
contained in large plastic bags and placed in municipal waste containers for disposal. 

3.1.9 Data Validation 
Data validation was performed by Environmental Data Management and Chemistry  
Consulting Services (e*data, inc.) of Marmora, New Jersey.  The procedures for validation 
followed the appropriate Level IV Guidelines listed in the Naval Facilities Engineering 
Service Center (NFESC) guidance document entitled Navy Installation Restoration Laboratory 
Quality Assurance Guide, Interim Document (NFESC, 1996), which supercedes the Naval 
Energy and Environmental Support Activity (NEESA) guidance document Sampling and 
Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration Program 
(NEESA, 1988) 

The data validation qualifiers, or flags, used for the Phase I Groundwater RI data for Sites 1, 
3, 6, 7, 11, 17, 24, and 25 include the following: 

• A “B” flag by the data validator indicates that the analytes have also been detected in a 
field, equipment, or trip blank, or in a laboratory QA/QC sample. The concentration of a 
“B”-qualified result is less than 5 or 10 times the concentration of the constituent for an 
associated QA/QC result. If the sample concentration is less than 5 or 10 times the 
associated blank concentration, the conclusion is that the analyte is not present in the 
sample. 
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• A “J” flag indicates that the analyte is present but the value is estimated.  

• An “L” flag indicates that the analyte is present, but the reported value may be biased 
low and the actual value is expected to be higher. 

• An “R” flag indicates an unusable result. The analyte may or may not have been present 
and the result was rejected.  

• A “U” flag indicates that the analyte was not detected and the associated value indicates 
the approximate sample concentration necessary to be quantified. 

• A “UJ” flag indicates that the analyte was not detected and the quantitation limit may be 
inaccurate or imprecise. 

• A “UL” flag indicates that the analyte was not detected and the quantitation limit is 
probably higher. 

3.1.10 Potential Non-Site Related Analytical Results 
Some of the constituents detected in soil and/or groundwater from Sites 1, 3, 6, 7, 11, 17, 24, 
and 25 may be attributed to non-site-related conditions or sources such as laboratory 
contaminants, anthropogenic non-site release sources, and naturally occurring (background) 
concentrations of constituents.  

3.1.10.1 Laboratory and Sample Blank Contamination 

In some instances, chemicals detected in samples may have been introduced during field 
sampling, transportation to the analytical laboratory, or during laboratory procedures. Blank 
samples were analyzed and used in the QA process to determine which of the constituents 
may or may not be attributable to the field sample.  

Typically, a field blank is collected to account for ambient conditions during sample 
collection. An equipment or rinsate blank is collected to determine if the equipment used to 
collect the samples (e.g., augers, bailers, and sample containers) was adequately clean. 
Additionally, the laboratory analyzes a method blank in each batch of 20 samples to verify 
instrument cleanliness and function. Common phthalate compounds can be introduced 
during the analytical process and are often considered laboratory contaminants.  

When blank samples are found to contain common laboratory contaminants, each of the 
aqueous field samples associated with that blank that contain up to 10 times the 
concentrations in the blanks are qualified during data validation with a “B” for that 
compound. A “B” qualifier means that the compound may not be attributed to the site at that 
sample location. When a sampling or laboratory blank contains contaminants other than the 
common laboratory contaminants, each of the aqueous field samples associated with that 
blank that contain up to 5 times the concentrations is qualified during data validation with a 
“B” for that compound.   

For this sampling event, a field blank was collected on non-potable drilling water.  This 
sample was used for data validation.  Consequently there are numerous B flagged values in 
the data set that may actually indicate detections.   
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SECTION 4 

Sites 1 and 3 Summary and Investigation 
Results 

Based on the close proximity of Sites 1 and 3 and their similar historical uses, these sites will 
be discussed together.   

4.1 Sites 1 and 3 Background and Physical Characteristics 

4.1.1 Site 1 History and Physical Setting 
Site 1, Dudley Road Landfill, is located in the northern portion of WPNSTA Yorktown west 
of Indian Field Creek and north of an unnamed tributary to the creek. The site consists of a 
former landfill and the surrounding area (Figure 4-1).  

Site 1 was originally used for sand mining and consisted of two borrow pits.  Between 1965 
and 1979, the site was operated as a landfill under a Conditional Permit (No. 287) issued by 
VDEQ, and the borrow pits were filled with solid waste materials. Waste disposed of 
included asbestos from insulation on steam piping; empty oil, grease, paint, and solvent 
containers; nitramine-contaminated carbon; household appliances; scrap metal banding; 
construction debris; tree limbs; lumber, packaging wastes; electrical wires; waste oil; and 
plastic lens grinding waste. These wastes were estimated at quantities of 17 tons/year for 
approximately 15 years. On January 12, 1979, VDEQ performed an inspection of the site.  
The landfill did not meet the Virginia Department of Health requirements governing the 
disposal of solid waste.  The deficiencies were corrected and the landfill received approved 
waste until 1985 when the facility was closed.  Another inspection of the closed disposal 
facility conducted by VDEQ on August 29, 1995 found deficiencies (subsidence and ponding 
water) within the landfill cover.  These deficiencies were corrected during the 1999 
Remedial Action as documented in the Final Report, Remedial Action, Sites 1 and 3, and SSA 22 
(OHM Remediation Services Corp., 2001a).  The northern boundary of the main disposal 
area estimated from the 1994 geophysical survey is shown on Figure 4-1.  The southern 
boundary was not included in the geophysical survey scope and no additional geophysical 
work was conducted to estimate this boundary. 

The general topography at Site 1 is level (near the landfill) with slopes to the east and south 
toward Indian Field Creek and the unnamed tributary to Indian Field Creek.  Thus, the 
majority of surface water at the site drains toward these surface water bodies. The majority 
of the area is cleared, but is surrounded by woods, which acts as a riparian buffer for the 
adjacent Indian Field Creek. A dirt road runs through the site and a dirt mound is located in 
the northern portion of the landfill. 

4.1.2 Site 3 History and Physical Setting 
Site 3, the Group 16 Magazines Landfill, is located just south of and across an unnamed 
tributary from Site 1, along the headwaters of Indian Field Creek (Figure 4-2). The landfill is 
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named for its proximity to the Group 16 Magazines, however, the history of this landfill is 
unrelated to operations at the magazines.  

Similarly to Site 1, this landfill originally was used for sand mining and consisted of one 
borrow pit. Between 1940 and 1970, the site was operated as a landfill, and the borrow pit 
was filled with solid waste material. Wastes disposed of in the borrow pit include solvents, 
sludge from boiler cleaning operations, grease trap wastes, Imhoff tank skimmings 
containing oil and grease, and animal carcasses. The Site 3 landfill received approximately 
90 tons of wastes during the time in which it was in use.  The southern extent of the larger 
disposal area estimated from the 1993 geophysical survey is shown on Figure 4-2. The 
remainder of the boundary was not included in the geophysical survey as documented in 
the Geophysical Investigation Report for Sites 1,2,3,4,12,16, 17, and 21 (Baker and Weston, 
1993a).  Upon cessation of disposal activities, the site was covered with approximately 2 ft of 
soil.  

The general topography at Site 3 can be described as uneven with topographic highs at the 
northern and southwestern boundaries of the site and topographic lows (excluding the 
areas adjacent to Indian Field Creek) within the landfill.  Surface water across the site flows 
northeast towards Indian Field Creek.   The area adjacent to Indian Field Creek is covered 
by woods, which may act as a riparian buffer for surface water runoff.      

4.1.3 Sites 1 and 3 Geology and Hydrogeology 
Sites 1 and 3 are located on the Croaker Flat Terrace within the Virginia Coastal Plain 
Physiographic Province.  Descriptions of the lithologic units present at Sites 1 and 3 are 
provided in Section 2.2.   

Several monitoring wells have been installed at Sites 1 and 3.  Construction details for site 
wells are summarized in Table 4-1.  Based on boring logs for these wells (Appendix A), the 
surficial geology at Site 1 consists of the unconfined Columbia aquifer, which lies above the 
Yorktown confining unit.  The thickness of the Columbia aquifer at Site 1 ranges from 10 to 
18 ft. Hydraulic conductivity in the Columbia aquifer at Site 1 is estimated to be between 
0.51 ft/day and 8.8 ft/day, and that of the Yorktown aquifer is estimated to be 9.60 x 10-2 

ft/day (Table 4-2). Consistent with the 1997 USGS study, the Yorktown confining unit is 
truncated in the eastern portion of Site 1 close to Indian Field Creek (Figure 2-6). 
Consequently, the overlying Columbia aquifer is hydraulically connected to the underlying 
Yorktown aquifer in this area. Based on the 1997 USGS report, the Yorktown-Eastover 
aquifer is approximately 100 feet thick in the vicinity of Site 1 (Brockman et. al., 1997).   

The surficial geology at Site 3 consists of an unsaturated clay layer lithologically consistent 
with the Yorktown confining unit.  Since the water table is below the clay layer, the 
Yorktown-Eastover aquifer behaves as an unconfined aquifer.  These findings are consistent 
with the results of the 1997 USGS study (Figure 2-6).  The Yorktown-Eastover aquifer is 
approximately 80 feet thick in the vicinity of Site 3. The hydraulic conductivity of the 
shallow Yorktown-Eastover aquifer at Site 3 is estimated to be between 1.7 ft/day and 16 
ft/day.  The hydraulic conductivity in the deeper portion of the aquifer is estimated to be 
4.2 x 10-1 ft/day (Table 4-2). 
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According to base wide geology described in Section 2.2, the Eastover-Calvert confining 
unit lies beneath the Yorktown-Eastover aquifer at both sites.  Cross-sections of Site 1 and 3 
are provided as Appendix E of this document.   

Groundwater elevations collected at Site 1 as part of this Phase I Groundwater RI (Table 4-3) 
indicate that Columbia aquifer groundwater flow is primarily east and south toward Indian 
Field Creek and its tributary (Figure 4-3).  Yorktown-Eastover groundwater flow is east/ 
southeast at Site 1 and north/northeast at Site 3 toward Indian Field Creek (Figure 4-4).   

4.2 Previous Investigations 

4.2.1 Initial Assessment Study (1984) 
This effort was documented in the Initial Assessment Study (IAS) of Naval Weapons Station 
Yorktown, Virginia (NEESA, 1984).  The IAS was conducted to identify and assess sites 
posing a potential threat to human health and the environment because of prior waste 
management activities.  Sites 1 and 3 were identified for further evaluation. Activity records 
relating to waste generation, handling, and disposal were reviewed; physical conditions at 
the site were characterized; and migration pathways and potential receptors were identified. 
The results of the data evaluation were used to develop recommendations concerning the 
need for a confirmation study at Sites 1 and 3. The IAS concluded that because migration 
pathways to groundwater and surface water are present at Sites 1 and 3, sampling would be 
required to verify the presence of contamination and determine the need for further 
characterization and/or remediation.  

4.2.2 Confirmation Study Round I (1986) 
In 1986, groundwater, surface water, and sediment sampling was conducted at Sites 1 and 3. 
The purpose of the study was to verify the presence and/or absence of contamination at the 
sites recommended for further investigation in the IAS. Sites 1 and 3 were examined in 
conjunction with WPNSTA Sites 11 and 17 due to their close proximity to one another. This 
effort was documented in the Confirmation Study Step IA (Verification), Round One, (Dames & 
Moore, 1986).   

During the Confirmation Study Round I, monitoring wells 1GW04, 1GW05, 3GW06, 
3GW07, and 3GW08 were installed and sampled at Sites 1 and 3 (Figures 4-5 and 4-6).  
Samples were analyzed for VOCs, pesticides/ polychlorinated biphenyls (PCBs), metals, 
and explosives. Two surface water samples (1SW01 and 1SW02) and two sediment samples 
(1SD01 and 1SD02) also were collected and analyzed for the same constituents.  Site 1 
sample locations are shown on Figure 4-5.  Site 3 sample locations are shown on Figure 4-6.  
Metals were detected in groundwater at both Site 1 (antimony, arsenic, barium, lead, nickel, 
and zinc) and Site 3 (arsenic, barium, and zinc). The compound, 1,2-dichloroethene (1,2-
DCE), was detected in one sample from monitoring well 1GW04 (2 μg/L), which is below 
the MCL of 5 μg/L.  Also, TCE was detected above the corresponding MCL (5 μg/L) at Site 
3 in monitoring wells 3GW07 (17 μg/L) and 3GW08 (37 μg/L), which was destroyed during 
subsequent removal actions and replaced by 3GW08B.  

Two sediment samples were collected within Indian Field Creek to assess potential impacts 
to sediment from both Site 1 and Site 3.  1SD01 was collected downgradient of both sites and 



DRAFT PHASE I REMEDIAL INVESTIGATION REPORT FOR GROUNDWATER AT SITES 1, 3, 6, 7, 11, 17, 24, AND 25 

4-4 WDC061240002 

1SD02 was collected upgradient of both sites.  In these samples, several inorganics (arsenic, 
barium, chromium, copper, nickel, and zinc) and the explosive, hexahydro-1,3,5-trinitro-
1,3,5-triazine (RDX), were detected.  Overall concentrations of constituents detected in these 
samples were comparable at locations 1SD01 and 1SD02.  Maximum detections of nickel 
(5.30 mg/kg), zinc (34.6 mg/kg), and RDX (1,080 mg/kg) were detected in the upgradient 
sediment sample (1SD01).  Maximum detections of arsenic (8.2 mg/kg), barium (14.9 
mg/kg), chromium (14.3 mg/kg), and copper (6.00 mg/kg) were detected in the 
downgradient sediment sample (1SD02). 

In the surface water samples collected at the same locations as the sediment samples, 
antimony, barium, chromium, lead, mercury, selenium, silver, thallium, and zinc were 
detected.  Overall concentrations of these constituents were comparable at both sample 
locations.  Maximum concentrations of antimony (95.4 μg/L), chromium (14.0 μg/L), lead 
(82.0 μg/L), mercury (0.26 μg/L), selenium (15.9 μg/L), and thallium (192.4 μg/L) were 
detected at downgradient surface water location (1SW02).  Maximum concentrations of 
barium (20.0 μg/L), silver (11.01 μg/L), and zinc (31.0 μg/L) were detected at up gradient 
surface water location (1SW01).   

There were no CVOCs detected in the surface water and sediment samples.  Round I of the 
Confirmation Study (Dames & Moore, 1986) recommended that a second round of sampling 
be completed at Sites 1 and 3, and 11.   

4.2.3 Confirmation Study Round II (1988) 
Consistent with the recommendations of the Confirmation Study Round I, the groundwater 
monitoring wells and surface water and sediment sampling stations sampled during the 
Round I study at Sites 1 and 3 were sampled and analyzed for VOCs, pesticides/PCBs, 
metals, and explosives.  This effort was documented in the Confirmation Study Step IA 
(Verification), Round Two, (Dames & Moore, 1988) as part of a Confirmation Study Round II.  
Two new up gradient surface water/sediment locations (1SW/SD03 and 1SW/SD04) were 
sampled during this study. Sample locations are shown on Figures 4-5 and 4-6. 

At Site 1, inorganics comprising arsenic, barium, nickel, selenium, and zinc were detected in 
groundwater at maximum concentrations of 7.5 μg/L (1GW04), 24 μg/L (1GW05), 13 μg/L 
(1GW05), 2.4μg/L (1GW05), and 37 μg/L (1GW05), respectively.  These concentrations do 
not represent exceedances of corresponding MCLs.  Both 1GW04 and 1GW05 are located in 
the southeast portion of Site 1.   

Barium, selenium, and zinc were detected in Site 3 monitoring wells.  The highest 
concentrations of these constituents were 33 μg/L, 2.4 μg/L, and 5.9 μg/L, respectively, in 
the sample from 3GW07.  Barium and selenium concentrations were below the 
corresponding MCLs of 2,000 μg/L and 50 μg/L, respectively.  No MCL exists for zinc.  The 
volatile organic, TCE, was detected in exceedance of the corresponding MCL (5 μg/L) in 
samples from Site 3 monitoring wells 3GW07 (30 μg/L) and 3GW08 (30 μg/L).  

Several metals were detected in upgradient and down gradient sediment samples.  
Maximum concentrations detected in upgradient samples were: arsenic (11.5 mg/kg at 
1SD01), barium (56 mg/kg at 1SD01), chromium (53 mg/kg at 1SD04), copper (23 mg/kg 
(1SD04), lead (10.2 mg/kg at 1SD01), nickel (13 mg/kg at 1SD01), silver (0.3 mg/kg at 
1SD01 and 1SD04), and zinc (112 mg/kg at 1SD02).  The highest concentrations of barium 
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(58 mg/kg), chromium (58 mg/kg), copper (28 mg/kg), lead (10.7 mg/kg), nickel (17 
mg/kg), silver (0.33 mg/kg), and zinc (132 mg/kg) were detected in the downgradient 
sediment sample (1SD02).  Overall, the concentrations of metals downgradient of Sites 1 and 
3 were comparable to the upgradient concentrations.   

Several metals were detected in upgradient surface water samples.  Maximum 
concentrations detected in upgradient samples were: barium (18 μg/L at 1SW03), lead 
(7.5 μg/L at 1SW01), silver (7.3 μg/L at 1SW03), and zinc (11 μg/L at 1SW04). Detected 
concentrations in the downgradient sample (1SW02) were: arsenic (3.7 μg/L), barium 
(19 μg/L), lead (14.5 μg/L), silver (11.7 μg/L), and zinc (18 μg/L).  Downgradient surface 
water sample concentrations of metals generally were higher than those concentrations 
detected upgradient. 

No recommendations for further site investigation were made in the final Round II report 
(Dames & Moore, 1988).  

4.2.4 Remedial Investigation Interim Report (1991) 
The RI Interim Report (Versar, 1991) was drafted by Dames & Moore in 1989 and revised by 
Versar in 1991 to incorporate comments from the Technical Review Committee (TRC). The 
purpose of this report was to facilitate movement of the sites into the RI process.  The report 
summarized available data from the Confirmation Studies for those sites recommended for 
further investigation in the IAS and, based on these data, provided recommendations for 
additional efforts to be conducted to complete the RI.  The Interim RI recommended a risk 
assessment and additional sampling be conducted at Sites 1 and 3. Recommended 
investigation activities included groundwater, surface water and sediment sampling, as well 
as a hydrogeologic investigation and site boundary survey.  

4.2.5 Remedial Investigation – Round One (1993) 
Round One RI activities took place during the spring/summer 1992. Field activities 
included the collection of geophysical data, aquifer testing, installation of groundwater 
monitoring wells (1GW12, 1GW13, 1GW14, 1GW17, 3GW15, and 3GW18) and sampling of 
previously and newly installed monitoring wells, surface and subsurface soil sampling, 
surface water and sediment sampling, groundwater elevation surveys, and a soil cover 
survey utilizing Shelby tubes. Sample locations are shown on Figures 4-5 and 4-6.  This 
information is documented in the Final Round One RI for Sites 1-9, 11, 12, 16-19, and 21 (Baker 
and Weston, 1993a).  Groundwater analytical results from 1992 are included in Tables 4-4 
and 4-5, together with the results of the samples collected during the Phase I Groundwater 
RI conducted in 2004/2005.   

Site 1 groundwater analytical results from the Round One RI indicated detections of 
chlorinated VOCs (CVOCs) comprising tetrachlorothene (PCE), TCE, and 1,2-DCE. The 
highest concentrations of CVOCs were detected in groundwater from 1GW12, a Columbia 
aquifer monitoring well in the southwest portion of the study area.  Concentrations of TCE 
and 1,2-DCE were 18,000 μg/L and 1,000 μg/L, respectively, in the sample from this well. 
At Site 3, TCE was detected in samples from four monitoring wells, comprising 3GW06 (3 J 
μg/L), 3GW07 (9 J μg/L), 3GW08 (16 μg/L), and 3GW15 (86 μg/L).   The compound, 1,2-
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DCE, a daughter product of TCE, also was detected in the sample from 3GW15 at a 
concentration of 61 μg/L.  

Several inorganics including aluminum, arsenic, cadmium, iron, lead, manganese, nickel, 
and zinc were detected in multiple Site 1 and 3 wells at concentrations above base wide 
maximum background concentrations for groundwater. At Site 3, barium, beryllium, and 
chromium were also detected above base wide background concentrations.   

Sediment samples were collected from depth intervals of 0-6 inches and 6-12 inches bgs at 
eight locations associated with Site 1 (1SD05 through 1SD12) and two sediment sampling 
locations associated with Site 3 (3SD01 and 3SD02).  Four of the sampling locations were 
located within the tidal channel of Indian Field Creek (1SD05 through 1SD08), three were 
located within the tidally affected drainages to Indian Creek, and five were collected in 
drainages not influenced by tide.   

There were no detections of pesticides/PCBs or explosives in sediment samples associated 
with Sites 1 and 3.  Concentrations of 4-methylphenol, pentachlorophenol, and phenol were 
detected in sediment samples from the Indian Field Creek channel (1SD05 through 1SD08), 
but were not detected in samples in the drainage channels adjacent to the site (1SD09 
through 1SD12).  With the exception of common laboratory contaminants that were likely 
not site-related, there were no other organic constituents detected in sediment samples. 

Inorganics were detected in sediment samples from Sites 1 and 3 (Tables 4-6 and 4-7).  
Aluminum, antimony, arsenic, barium, beryllium, chromium, cobalt, copper, iron, lead, 
manganese, nickel, selenium, vanadium, and zinc were detected in one or more samples 
(Figures 4-6 and 4-7).  

Six surface water samples were collected within Indian Field Creek.  Four samples (1SW05, 
1SW06, 1SW07, 1SW08) were collected downgradient of Sites 1 and 3 and one sample 
(1SW02) was collected upgradient (Table 4-8 and 4-9).  Surface water sample 3SW01 was up 
gradient of Site 1 and downgradient of Site 3.  Additionally one sample was collected from 
within the drainage channel that runs south of Site 1 to Indian Field Creek (1SW09), and one 
north of the landfill area (1SW10).  The highest concentrations of metals detected most often 
(arsenic, barium, cadmium, chromium, copper, iron, lead, nickel, and zinc) were either from 
downgradient sample locations within the Indian Field Creek channel (1SW05 through 
1SW08) or from the sample location north of the main Site 1 landfill area (1SW10).  Total and 
dissolved metal concentrations were comparable in all sample locations.  Lower 
concentrations of metals were detected in sample locations upgradient of Sites 1 and/or 3.  
Aluminum (50.4 μg/L at 3SW01), manganese (134 μg/L at 3SW02), and vanadium (14 μg/L 
at 3SW01) were the only metals detected at maximum concentrations in up gradient 
locations of Sites 1 and/or 3.  

The Round One RI recommended that further investigation be conducted at Site 1 in order 
to delineate the extent of chlorinated solvent contamination and identify a potential source 
area. Another round of groundwater sampling was recommended at Site 3 to evaluate 
seasonal variation of TCE concentrations. It was also recommended that both sites undergo 
further geophysical investigation to define the boundaries of waste disposal.  
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4.2.6 Remedial Investigation – Round Two (1998) 
Consistent with the recommendations made in the Round One RI, additional investigation 
activities took place at Sites 1 and 3 in January/February 1996 as part of a Round Two RI. 
Efforts from this field event are documented in the Final Round Two RI Report, Site 1 and 3 
(Baker, 1997a).  Field investigation activities included the installation of Columbia and 
Yorktown-Eastover groundwater monitoring wells, excavation of test pits, and the 
collection of surface soil, subsurface soil, sediment, surface water, and groundwater 
samples. Sample locations are shown on Figures 4-5 and 4-6.   

Polycyclic aromatic hydrocarbons (PAHs) and pesticides were detected in both surface and 
subsurface soils at Site 1; however these concentrations did not exceed base-wide 
background concentrations. Potential risks to human health were identified based on 
exposure to arsenic, beryllium, and iron in surface and subsurface soil at Site 1. The highest 
metals concentrations were detected in the vicinity of monitoring well 1GW12A. The 
maximum arsenic concentration of 126 milligrams/kilogram (mg/kg) was detected in 
subsurface soil sample 1SB12A collected in the location of 1GW12A (Figure 4-5). Potential 
risks to human health were identified due to elevated concentrations of PAHs in surface and 
subsurface soils at Site 3. Elevated concentrations of PAHs were detected in soil sample 
3SS10 (Figure 4-6).  

Chlorinated solvents were detected in groundwater at Sites 1 and 3. TCE and cis 1,2-DCE 
were detected in Site 1 groundwater. The highest concentrations of TCE (190 μg/L) and cis 
1,2-DCE (52 μg/L ) in Columbia aquifer groundwater were detected in monitoring well 
1GW20 located in the southwest portion of the study area. TCE was also detected in 
Yorktown-Eastover aquifer groundwater at well locations 1GW12A/B and 1GW21. The 
highest concentration of TCE was detected in 1GW12B (360 μg/L) within the shallow 
portions of the Yorktown-Eastover aquifer (30 to 50 ft bgs) just below the confining unit.  

1,1-DCE, TCE, total 1,2-DCE, and vinyl chloride were detected in one or more of five 
monitoring wells at Site 3 (3GW07, 3GW08, 3GW15, 3GW15A, 3GW19, and 3GW19A). 
Maximum concentrations of total 1,1-DCE (4 J μg/L), TCE (860 μg/L), total 1,2-DCE 
(570 μg/L), and vinyl chloride (48 μg/L) were detected at 3GW19. These constituents 
exceeded one or more of their respective MCLs, with the exception of total 1,1-DCE, at all 
monitoring well locations except for 3GW07.  

Several inorganics including aluminum, barium, cadmium, chromium, cobalt, copper, iron, 
lead, manganese, nickel, vanadium, and zinc were detected in groundwater at Sites 1 and 3 
above base-wide background concentrations. Cadmium exceeded the MCL (5 μg/L) in Site 
1 Columbia aquifer groundwater at 1GW12 (8.6 μg/L) and chromium exceeded the MCL 
(100 μg/L) in Yorktown-Eastover aquifer groundwater at 1GW13A (154 μg/L). Chromium 
also exceeded the MCL at Site 3 in the sample from monitoring well 3GW19 (177 μg/L). 
Non-carcinogenic and carcinogenic risks for the future adult and child residents were 
identified based on exposure to CVOC contamination in Columbia and Yorktown-Eastover 
aquifer groundwater at Sites 1 and 3. 

Several metals (aluminum, arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, 
manganese, nickel, vanadium, and zinc) were detected in one or more sediment sample 
locations in the vicinity of Site 1 and 3 during the Round Two RI.  While most of the 
maximum concentrations were located in the upgradient sample location (1SD17), 
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comparable concentrations were detected in the downgradient sample (1SD16) and in the 
headwaters of the unnamed tributary west of Indian Field Creek (1SD13, 1SD14, and 
1SD15).   

Several metals (aluminum, barium, cadmium, cobalt, copper, iron, lead, magnesium, 
manganese, vanadium, and zinc) were detected in one or more surface water samples 
(1SW15, 1SW16, 1SW17) in the vicinity of Sites 1 and 3.  While the highest concentrations of 
most metals were detected in the upgradient sample location (1SW17) comparable 
concentrations were detected in all sample locations (Table 4-8).   

The Round Two RI recommended removal of the surface soil SVOC “hot spot” at Site 3. It 
was recommended that Land Use Controls (LUCs) be implemented to restrict the use of 
Columbia and Yorktown aquifer groundwater as a potable source.  

4.2.7 Hot Spot Delineation (1997) 
Following the Round Two RI, “hot spot” delineation sampling was conducted at Sites 1 and 
3 to address the risks identified in the RI and aid in removal action design. Sampling 
locations are shown on Figures 4-5 and 4-6.  

Site 1 “hot spot” delineation was conducted in August and September 1997. Eighteen 
additional surface soil samples were collected near monitoring wells 1GW12A and 1GW12B 
in order to further evaluate elevated concentrations of arsenic detected in soil during the 
Round Two RI. Arsenic concentrations ranged from non-detect to 141 mg/kg.  

Site 3 “hot spot” delineation sampling was conducted in August 1996 and September 1997. 
In August 1996, five surface soil and one subsurface soil sample were collected around 
sample location 3SS10, where elevated levels of PAHs had been previously detected. Total 
PAH concentrations in surface soil ranged from 2.2 mg/kg to 358.4 mg/kg. The subsurface 
soil concentration was 4.7 mg/kg. In September 1997, an additional six surface soil and 
subsurface soil samples were collected. The samples were field screened using PAH test kits 
and indicated PAH detections between 1 mg/kg and 10 mg/kg. 

The results of the hot spot delineations sampling were used to support the Final Focused 
Feasibility Study (FFS) for Sites 1 and 3 (Baker, 1997b).  

4.2.8 Final Focused Feasibility Study (1997) 
The purpose of the Final FFS for Sites 1 and 3 (Baker, 1997b) was to identify remedial action 
alternatives (RAAs) to address surface soil contamination at the sites. The FFS involved the 
development, screening, and detailed analysis of RAAs.  

The remedial action objective developed for Site 1 in the FFS was to mitigate the potential 
for direct contact of arsenic in soils exceeding the final remediation goal (FRG) (63 mg/kg) 
by human receptors. The FFS examined three RAAs to address Site 1 arsenic: 1) no further 
action, 2) soil cover and surface debris removal, and 3) soil cover, surface debris removal 
and excavation with off-site disposal. Alternative 3 was identified as the preferred 
alternative.  

The remedial action objective (RAO) developed for Site 3 was to mitigate the potential for 
direct contact with PAHs in soils exceeding the FRG (10 mg/kg) by human receptors, and to 
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prevent ecological effects to terrestrial receptors and eliminate the potential migration of 
these contaminants to other environmental media. The FFS examined four RAAs to address 
Site 3 PAHs: 1) no further action, 2) no further action with institutional controls and debris 
removal, 3) soil excavation with on-site treatment and debris removal, and 4) soil excavation 
with off-site disposal and debris removal. Alternative 4 was identified as the preferred 
alternative. 

4.2.9 Proposed Plan/Record of Decision (1998-1999) 
The Final v2 Proposed Remedial Action Plan (PRAP) for Sites 1 and 3 (Baker, 1998a) was 
released to the public in May 1998 presenting the preferred alternatives identified in the 
FFS. The Final Record of Decision (ROD) for Sites 1 and 3 (Baker, 1999a) was signed in June 
1999. The ROD documents the selected remedial actions to reduce the risk posed by soil at 
Sites 1 and 3. 

4.2.10 Remedial Action (1999) 
The remedial actions at Sites 1 and 3 began in July 1999 and were completed in April 2000.  
The effort at Site 1 included the removal of metal debris and transporting it to the Defense 
Recycling Material Office (DRMO); placing additional soil over the landfill area; removing 
the arsenic contaminated waste and disposing it off-site; placing borrow soil in the 
excavated area; grading the landfill area and excavated/backfilled area to provide graded 
slopes; and restoring the site with upland grasses. Eighteen inches of cover, followed by 6 
inches of topsoil were placed on the landfill for a total of 2 ft of soil cover.  

The Site 3 effort consisted of the removal and disposal of PAH-contaminated soil per the 
design plan, backfilling the excavation, and restoring the area.  During the removal action, 
additional wastes (i.e., unidentified drums, galley waste, and batteries) were discovered and 
disposed off-site (OHM, 2001a). The remedial action for Site 3 resulted in residual soil 
concentrations at or below residential criteria, instead of the industrial criteria presented in 
the ROD. 

4.2.11 Long-Term Monitoring (2000)  
Long-term monitoring (LTM) at Sites 1 and 3 was initiated in May 2000, and included 
installation of additional wells, and groundwater, surface water, and sediment sampling for 
Target Compound List (TCL) VOCs to monitor the migration of contaminants to surface 
water bodies. Five rounds of LTM sampling were completed. Monitoring well sample 
results are comparable to those collected as part of the Groundwater RI (discussed below).  
Chlorinated solvents were detected in Indian Field Creek surface water and sediment.  
Concentrations of 1,2-DCE and TCE were detected in surface water from Indian Field Creek 
and its tributaries at maximum concentrations of 3 μg/L and 1 μg/L respectively.  1,2-DCE 
was detected in sediment just downgradient of Site 3 during the May 2005 round of LTM at 
a concentration of 180 μg/kg, but no CVOCs were detected during the August 2005 round 
of LTM.   
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4.3 Sites 1 and 3 Phase I Groundwater RI Field Activities 
In order to provide additional data to evaluate the nature and extent of chlorinated solvents 
in groundwater, three additional monitoring wells were installed (Section 3.1.1), and 
groundwater samples were collected from three Site 1 Columbia aquifer monitoring wells 
(1GW04, 1GW05, and 1GW12) and three Yorktown-Eastover aquifer monitoring wells 
(1GW04A, 1GW05A, and 1GW12B) as part of this Phase I Groundwater RI.  The 
groundwater samples collected were analyzed for TCL VOCs, SVOCs, pesticides/PCBs, 
Target Analyte List (TAL) total and dissolved metals, and cyanide.  In addition, VOC data 
from Columbia aquifer well 1GW20, which was sampled for only VOCs as part of the Site 1 
LTM in 2004, are summarized in this report for the purpose of providing a more complete 
site data set.  

Two Site 3 Yorktown-Eastover aquifer monitoring wells were sampled as part of this Phase I 
Groundwater RI (3GW19 and 3GW19A) and analyzed for TCL VOCs and total and 
dissolved metals. VOC data were from wells 3GW08A, 3GW08B, 3GW20, and 3GW20A, 
which were sampled for only VOCs as part of the Site 3 LTM Program in 2004 are included 
in the evaluation herein.   

Table 4-10 presents the samples collected, comprising associated QA/QC samples, and the 
analytical parameters for these samples, and Figures 4-1 and 4-2 show the location of the 
Sites 1 and 3 monitoring wells, respectively. Geo-chemical parameters (specific conductance, 
pH, turbidity, and temperature) for each well are listed on 4-11.   

4.4 Site 1 Analytical Results 
Tables 4-4, 4-6, and 4-8 present the analytical results of the Site 1 Phase I Groundwater RI 
sampling event along with results from the Round One and Round Two RIs and LTM 
sampling events.  Appendix F presents complete analytical results for this Phase I 
Groundwater RI sampling event only.  Figures 4-7, 4-8, 4-9, and 4-10 depict concentrations 
of organic and inorganic constituents exceeding MCL and maximum background 
concentrations at any Site 1 well during this Phase I Groundwater RI.  No pesticides/PCBs 
were detected in Site 1 groundwater.  Only one SVOC (phenol) was detected in one Site 1 
groundwater sample from Yorktown-Eastover aquifer; it was detected in monitoring well 
1GW12B (21 μg/L) at a concentration above the corresponding maximum background 
concentration. 

4.4.1 VOC Analytical Results 
Of the 48 VOCs analyzed, five were detected in site monitoring wells: 1,1-DCE, carbon 
disulfide, cis 1,2-DCE, TCE, and vinyl chloride.  1,1-DCE and carbon disulfide were detected 
in one Yorktown-Eastover aquifer well (1GW12B), at concentrations of 4 μg/L and 30 μg/L, 
respectively.  TCE, cis-1,2-DCE, and vinyl chloride were detected in groundwater samples 
from both the Columbia aquifer and Yorktown-Eastover aquifer.  TCE was detected in two 
Columbia aquifer wells, at concentrations of 90 μg/L (1GW12) and 3 μg/L (1GW20).  Cis-
1,2-DCE was detected in two Columbia aquifer wells, at concentrations of 20 μg/L (1GW04) 
and 130 μg/L (1GW12).  Vinyl chloride was detected in only one Columbia aquifer well 
(1GW12), at a concentration of 14 μg/L.  TCE, cis-1,2-DCE, and vinyl chloride were also 
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detected in deep Yorktown-Eastover aquifer well 1GW12B at concentrations of 760 μg/L, 
160 μg/L, and 7 μg/L, respectively.   

Concentrations of TCE, cis 1,2-DCE and vinyl chloride exceeded the corresponding MCL 
values of in 5 μg/L, 70 μg/L, and 2 μg/L respectively in one or more Site 1 samples.  The 
highest concentrations of VOCs in groundwater were detected in samples from the 
1GW12/1GW12B well pair in the southwestern portion of the site.  There were no VOCs 
detected in the background data set.   

4.4.2 Total and Dissolved Metals Analytical Results 
Of the 23 inorganics analyzed, ten total (aluminum, cadmium, calcium, iron, magnesium, 
manganese, nickel, potassium, sodium, and zinc) and eleven dissolved metals (aluminum, 
cadmium, calcium, iron, magnesium, manganese, nickel, potassium, selenium, sodium, and 
zinc) were detected in Site 1 groundwater during the Phase I Groundwater RI.   

The iron concentration in the total (unfiltered) sample from 1GW05 (22,800 μg/L) exceeded 
the Columbia aquifer maximum background concentration (11,600 μg/L). Total manganese 
was detected above the Columbia aquifer background concentration (105 μg/L) in 
groundwater from 1GW04 (93.4 μg/L), 1GW05 (97.6 μg/L), and 1GW12 (2,480 μg/L). Total 
nickel was detected in groundwater above the Columbia aquifer maximum background 
concentration (<5.2 μg/L) in groundwater from 1GW05 (6.3J μg/L) and 1GW12 (12.4J 
μg/L). Dissolved iron, manganese, and nickel were also detected above maximum 
background concentrations (17.7 μg/L, 50.4 μg/L, and <5.2 μg/L, respectively) in 
groundwater at Columbia aquifer monitoring wells 1GW05 and 1GW12.  The total (2,350 
μg/L) and dissolved (2,420 μg/L) concentrations of zinc from 1GW12 were also above the 
corresponding Columbia aquifer maximum background concentration of 15.6 J μg/L. 
Cadmium was detected above the Columbia aquifer maximum background concentration 
(<2.3 μg/L) and MCL standard (5 μg/L) in groundwater from monitoring well 1GW12 at a 
concentrations of 6.7 μg/L and 5.3 μg/L in unfiltered and filtered samples. Total (388 μg/L) 
and dissolved (270 μg/L) aluminum were detected in groundwater at Columbia aquifer 
monitoring well 1GW05 above maximum background concentrations of 20.9 μg/L). 
Selenium (2.5 J μg/L) was detected in groundwater at Columbia aquifer monitoring well 
1GW05 above maximum background concentrations of <2.6 μg/L.  

Total aluminum was detected above the corresponding maximum Yorktown-Eastover 
aquifer background value of 1160 μg/L in the sample collected from monitoring well 
1GW12B (1,420 μg/L ).  Dissolved aluminum was detected above the corresponding 
maximum background concentration of 146 J μg/L in groundwater at Yorktown-Eastover 
aquifer monitoring well 1GW12B (2,670 μg/L).Total manganese was detected in 
groundwater at monitoring well 1GW05A above the corresponding maximum background 
concentration of 105 μg/L at a concentration of 38μg/L. Dissolved manganese was detected 
in the Yorktown-Eastover aquifer at monitoring well locations 1GW04A (95.9 μg/L) and 
1GW05A (41.5 μg/L) above the maximum background concentration of 12.2 μg/L.  The 
sample collected from monitoring well 1GW04A also showed a detection of dissolved iron 
(1,180 μg/L) above the maximum background concentration (5.8 μg/L). 

It should be noted that several inorganics comprising arsenic, barium, beryllium, cobalt, 
copper, lead, and vanadium were actually detected in Site 1 total and dissolved metals 
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samples, but were flagged with B qualifiers during validation and are thus considered as 
non-detects.  This may have been due to detections of these constituents in the field blank 
collected on the non-potable drilling water.  Consequently these non-detect results may not 
be reflective of actual concentrations in aquifer water.   

4.5 Site 3 Analytical Results 
Figures 4-11 and 4-12 present analytical exceedances of background maximum and MCL 
values for Site 3 samples collected during the Phase I Groundwater RI field activities.  

4.5.1 VOC Analytical Results 
Of the 48 VOCs analyzed, five were detected in Site 3 monitoring wells: 1,1-DCE, 
bromodichloromethane, cis 1,2-DCE, TCE, and vinyl chloride. 1,1 DCE and 
bromodichloromethane were detected in groundwater at well location 3GW19 at 
concentrations of 2 μg/L and 1 μg/L respectively.  TCE was detected in three wells at 
concentrations of 5 μg/L (3GW08B), 120 μg/L (3GW19), and 6 μg/L (3GW19A).  Cis 1,2 
DCE was detected in groundwater at three well locations: 3GW19A (6J μg/L), 3GW20 
(5J μg/L) and 3GW19 (320 μg/L). Vinyl chloride was detected in samples from two wells at 
concentrations of 42 μg/L  (3GW19) and 4J μg/L (3GW20). 

All detections of TCE and vinyl chloride were at or above the corresponding tap water 
MCLs for these compounds of 5 μg/L and 2 μg/L respectively.  The concentration of cis 1,2-
DCE in the sample from 3GW19 was also above the corresponding MCL of 70 μg/L.  The 
highest concentrations of VOCs in groundwater were detected in the sample from 3GW19 
on the northeast side of the landfill. 

4.5.2 Total and Dissolved Metal Analytical Results 
Of the 23 inorganics analyzed, 8 total metals (aluminum, barium, calcium, iron, magnesium, 
manganese, potassium, and sodium) and 6 dissolved metals (barium, calcium, magnesium, 
manganese, potassium, and sodium) were detected in Site 3 groundwater samples from the 
3GW19/3GW19A well pair.  Total and dissolved manganese was detected above the 
maximum background concentrations for total (18.4 μg/L) and dissolved metals (12.2 μg/L) 
in samples from both 3GW19 and 3GW19A (Table 4-5).  Total and dissolved manganese 
were detected at concentrations of 53.8 μg/L  and 53.5 μg/L respectively, in monitoring well 
3GW19.  In monitoring well 3G19A, total and dissolved manganese were detected at 
concentrations of 55.3 μg/L and 57.6 μg/L, respectively. Manganese was the only 
concentration exceeding the maximum background concentration in any sample. 

It should be noted that several total (arsenic, chromium, cobalt, copper, nickel vanadium, 
and zinc) and dissolved metals (aluminum, arsenic, iron, and zinc) were detected in Site 3 
samples, but were flagged with B qualifiers during validation and are thus considered non-
detects.  This may have been due to detections of these constituents in the field blank 
collected on the non-potable drilling water.  Consequently these non-detect results may not 
be reflective of actual concentrations in aquifer water. 



SECTION 4— SITES 1 AND 3 SUMMARY AND INVESTIGATION RESULTS 
 

WDC061240002 4-13 

4.6 Sites 1 and 3 Nature and Extent of Contamination 
At Site 1, elevated concentrations of TCE, 1, cis 1,2-DCE, and vinyl chloride were detected in 
the vicinities of 1GW12/1GW12B, 1GW20 and 1GW04.  Although the extent of the volatile 
organic contamination cannot be sufficiently delineated based on the existing well depths 
and locations, it is likely that the contamination originates in the previous waste disposal 
area (Figure 4-1) and extends south-southeast consistent with the direction of groundwater 
flow towards Indian Field Creek (Figures 4-3 and 4-4).  The CVOCs are present within the 
Yorktown confining unit to a depth of at least 28.0-38.0 bgs at 1GW12B.  During previous 
rounds of sampling VOCs were not detected in the deeper companion well for this well 
(1GW12A) which is screened from 49.5 to 64.5 ft bgs. Groundwater from Sites 1 and 3 is 
discharging to Indian Field Creek and its tributaries.  Concentrations of CVOCs (TCE and 
cis-1,2 DCE) were detected in surface water and sediment samples from Indian Field Creek 
during LTM sampling, indicating that groundwater from the sites is impacting surface 
water and sediment.   

Based on existing data, the aerial extent of CVOC contamination at Site 3 appears to be 
limited to the northeast portion of the site just upgradient of Indian Field Creek in the 
vicinity of 3GW19/3GW19A, and 3GW08B. It is likely that the source of the contamination 
is south of this area within the estimated boundary of the waste material delineated during 
the geophysical survey (Figure 4-2).   

Concentrations of inorganics in groundwater at Sites 1 and 3 do not indicate a contiguous 
plume.  At Site 1, the concentrations of iron, manganese, nickel and zinc in samples from 
1GW12 and 1GW12B are notably higher than background concentrations and concentrations 
detected in samples from other site wells.  The concentration of cadmium in 1GW12 
(6.7 μg/L) exceeded the MCL during this and previous rounds of sampling.  The 
concentrations of arsenic and lead exceeded the corresponding MCLs in the sample 
collected during the 1996 RI.  No additional inorganic samples have been collected at this 
station.  These concentrations appear sporadic based on existing data points.  At Site 3, 
concentrations of inorganics were not notably over background maximum concentrations.   

4.7 Sites 1 and 3 Fate and Transport 

4.7.1 Fate and Transport of CVOCs 
The CVOCs at Sites 1 and 3 are considered to be extremely to very mobile and will migrate 
as a dissolved phase with groundwater flow.  Based on existing data, the current primary 
migration pathways of TCE and its daughter products at Sites 1 and 3 are based on flow by 
advection within the groundwater. Advective flow is directed toward Indian Field Creek 
and its unnamed tributary at Sites 1 and 3.  

Fate and transport mechanisms for flow though porous media that are also likely to be 
influencing TCE migration include hydrodynamic dispersion and retardation. 
Hydrodynamic dispersion describes the tendency of contaminants to spread out from the 
path that they would be expected to follow based on advective hydraulics alone. 
Hydrodynamic dispersion occurs due to mechanical mixing during fluid advection and 
molecular diffusion due to the thermal-kinetic energy of the solute particles. Retardation 
results from the transfer by adsorption or other chemical processes of contaminant mass 
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from the flowing pore water to surrounding soil particles resulting in slower transport of 
the contaminant mass.   

TCE is denser than water and has a tendency to migrate downward due to gravity.  In the 
vicinity of 1GW12/1GW12B, concentrations of TCE are higher in the upper portion of the 
partially confined Yorktown aquifer than they are in the shallow Columbia aquifer.  Since it 
is unlikely that the contaminants are migrating through the intact Yorktown confining unit 
which is approximately 15 to 20 feet thick in this area, it is believed that the contaminants 
are migrating downward east of this well where the confining unit is absent.   

Based on analytical results containing TCE’s daughter products (DCE and vinyl chloride), 
some of the TCE released at Sites 1 and 3 has been degraded via biological reductive 
dechlorination. Biological reductive dechlorination is a naturally-occurring, microbially 
mediated, anaerobic process in which chlorine atoms on a parent CVOC molecule are 
sequentially replaced with hydrogen. In the reductive dechlorination process, electrons are 
transferred from an electron donor source to the CVOC compound, which functions as the 
electron acceptor. Anaerobic (reducing) conditions are required for effective reductive 
dechlorination. 

The principal anaerobic biodegradation pathway for reductive dechlorination of chlorinated 
ethenes is: 

TCE  DCE  vinyl chloride  ethene 

The transformation rate for each step varies but tends to become slower with progress along 
the breakdown sequence, often resulting in accumulation of 1,2-DCE and VC. These 
degradation products have been detected in groundwater at Sites 1 and 3, indicating that 
biodegradation may be occurring.  Expected results of natural attenuation are decreases in 
TCE concentrations along with simultaneous increases in daughter products.  This pattern is 
not evident at Sites 1 and 3.  This may indicate either than natural attenuation is not 
occurring or that ethene is being generated at the same rate that TCE and its daughter 
products are being degraded.  

4.7.2 Fate and Transport of Inorganics 
Elevated concentrations of metals comprising barium, cadmium, chromium, iron, lead, and 
manganese are present in groundwater at Sites 1 and 3.  These constituents are generally 
much less mobile than CVOCs and consequently usually do not migrate far from their 
source areas.  The existing distribution of inorganics at Sites 1 and 3 is sporadic, consistent 
with multiple source areas of constituents with limited mobility. 

4.8 Sites 1 and 3 Conclusions and Recommendations 
The primary contaminants at Sites 1 and 3 are TCE and its daughter products.  These 
contaminants are likely migrating downward via gravity and towards Indian Field Creek 
via advection.  The contaminants likely migrate along the top of the confining unit (where 
present) and down into the Yorktown aquifer where the confining unit is absent.  However, 
the extent of CVOC contamination at these sites cannot be fully defined based on existing 
data.   
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1. Therefore, it is recommended that a real-time technology such as a membrane 
interface probe (MIP) be used to vertically and horizontally delineate the extent of 
the CVOCs and select well locations based on source areas and identified upgradient 
and downgradient areas.  

2. It is recommended that additional sampling be conducted at the 
groundwater/surface water interface in order to further evaluate the interaction 
between groundwater and surface water.  Based on the results of the MIP 
investigation, this sampling may include surface water, sediment, and pore water 
sampling.  

3. It is recommended that further investigation be conducted to determine the extent of 
the Yorktown-Eastover confining unit at Site 1 to facilitate understanding of the 
interaction between the two aquifers at the site.   

4. It is also recommended that one additional well be installed on the parcel of land 
east of Indian Field Creek to ensure that migration under the creek is not occurring.   

5. New and existing wells should be sampled for metals, VOCs, and natural 
attenuation parameters [methane, ethane, ethene, nitrate, nitrite, sulfide, sulfate, 
chloride, dissolved oxygen (DO), oxidation-reduction potential (ORP), alkalinity, 
total organic carbon (TOC) and Dehalococcoides].  

6. Following this additional investigation, it is recommended that risks due to 
groundwater contamination at these sites be quantified in revisions to the HHRA 
and ERA completed during the Round Two RI.   

7. If data from this Phase I Groundwater RI is used for risk assessment purposes, it is 
recommended that the inorganic data be revalidated without using the field blank, 
which was collected on non-potable drilling water.   



TABLE 4-1
Groundwater Monitoring Well Construction Details at Sites 1, 3
Phase I Groundwater Remedial Investigations for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Date

Top of PVC 
Casing 

Elevation

Ground 
Surface 

Elevation
Boring Total 

Depth

Elevation 
Bottom of 

Boring
Well 

Diameter

Total 
Well 

Depth

Bottom 
Well 

Elevation

Outer 
Casing 
Interval

Depth to 
Screen 
Interval

Top of 
Screen 
Interval 

Elevation

Bottom of 
Screen 
Interval 

Elevation

Depth to 
Top of 
Sand 
Pack

Depth to Top 
of Bentonite

Well Number Aquifer Installed (ft msl) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft bgs) (ft msl) (ft msl) (ft bgs) (ft bgs)
1GW04 Columbia 01/07/1986 9.52 6.40 16.5 -10.10 4 16.5 -10.10 -- 1.5 - 16.5 4.9 -10.1 1 0
1GW04A Yorktown-Eastover 05/11/2000 9.36 7.57 42 -34.43 2 42 -34.43 0 - 14 32 - 42 -24.4 -34.4 30 28
1GW05 (1) Columbia 12/11/1985 36.74 35.10 15.5 19.60 4 15.5 19.60 -- 0.5 - 15.5 34.6 19.6 0.5 1
1GW05A Yorktown-Eastover 05/11/2000 37.83 36.17 70 -33.83 2 70 -33.83 0 - 14 60 - 70 -23.8 -33.8 58 56
1GW12 Columbia 06/10/1992 45.28 42.50 14 28.50 4 14 28.50 -- 4 - 14 38.5 28.5 2 1
1GW12A Yorktown-Eastover 01/26/1996 43.34 41.40 65 -23.60 2 64.5 -23.10 0 - 13 49.5 - 64.5 -8.1 -23.1 46 43
1GW12B Yorktown-Eastover 01/29/1996 43.52 40.70 38 2.70 2 38 2.70 0 - 13 28 - 38 12.7 2.7 25 23
1GW13 Columbia 06/10/1992 43.54 40.80 14 26.80 4 14 26.80 -- 4 - 14 36.8 26.8 3 2
1GW13A Yorktown-Eastover 01/28/1996 42.27 40.30 75 -34.70 2 75 -34.70 0 - 13 60 - 75 -19.7 -34.7 57 55
1GW14 Columbia 06/09/1992 47.98 44.80 15 29.80 4 15 29.80 -- 5 - 15 39.8 29.8 3 1
1GW17 Columbia 06/10/1992 41.49 38.90 12 26.90 4 12 26.90 -- 2 - 12 36.9 26.9 1 0
1GW18 Columbia 01/24/1996 49.31 47.10 19 28.10 2 18 29.10 -- 8 - 18 39.1 29.1 2 1
1GW19 Columbia 01/23/1996 45.96 43.56 15 28.56 2 13 30.56 -- 3 - 13 40.6 30.6 2 1
1GW20 Columbia 01/23/1996 27.29 24.90 13 11.90 2 10 14.90 -- 3 - 10 21.9 14.9 3 1
1GW21 Columbia 01/24/1996 34.15 32.20 41 -8.80 2 40 -7.80 -- 25 - 40 7.2 -7.8 22 20
1ST01(3) Columbia 09/23/2005 5.88 NA NA NA NA NA NA NA NA NA NA NA NA
3GW06 Yorktown-Eastover 2/13/1986 45.41 43.10 51 -7.90 2 50 -6.90 -- 35 - 50 8.1 -6.9 17 16
3GW07 Yorktown-Eastover 1/6/1986 27.69 24.30 31 -6.70 2 31 -6.70 -- 16 - 31 8.3 -6.7 13 12
3GW08A Yorktown-Eastover 2/8/1996 27.99 25.90 75 -49.10 2 75 -49.10 -- 60 - 75 -34.1 -49.1 57 53
3GW08B Yorktown-Eastover 9/20/2004 28.03 25.98 35 -9.02 2 35 -9.02 -- 25 - 35 1.0 -9.0 23 21
3GW15 Yorktown-Eastover 06/05/1992 31.96 29.50 37 -7.50 4 35 -5.50 -- 20 - 35 9.5 -5.5 17 15
3GW15A Yorktown-Eastover 01/30/1996 31.75 29.70 70 -40.30 2 70 -40.30 -- 55 - 70 -25.3 -5.3 52 49
3GW18 Yorktown-Eastover 06/03/1992 48.39 46.20 51 -4.80 4 50 -3.80 -- 35 - 50 11.2 -3.8 33 31
3GW19 Yorktown-Eastover 02/07/1996 39.51 37.10 45 -7.90 2 45 -7.90 -- 30 - 45 7.1 -7.9 27 23
3GW19A Yorktown-Eastover 02/05/1996 39.62 37.30 84 -46.70 2 81 -43.70 -- 66 - 81 -28.7 -43.7 63 60
3GW20 Yorktown-Eastover 9/20/2004 31.18 29.48 50 -20.52 2 50 -20.52 -- 40 - 50 -10.5 -20.5 38 36
3GW20A Yorktown-Eastover 9/20/2004 31.31 29.07 80 -50.93 2 80 -50.93 -- 70 - 80 -40.9 -50.9 67 65
3ST01(3) Yorktown-Eastover 9/23/2004 4.63 NA NA NA NA NA NA NA NA NA NA NA NA

NOTES:
msl - mean sea level (in feet)
bgs - Below Ground Surface (in feet)
-- NA
(1) Modified well construction due to shallow groundwater table
(2) Drive point, no sand pack
(3) Staff gauge



TABLE 4-2
Summary of Hydraulic Conductivity Values at Sites 1, 3
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Site Monitoring Well Hydraulic Conductivity (ft/day) Aquifer
1 1GW04 5.50E+00 Columbia

1GW05 5.10E-01 Columbia
1GW12 2.10E+00 Columbia

1GW12A 9.60E-02 Yorktown-Eastover
1GW13 1.10E+00 Columbia
1GW14 1.70E+00 Columbia
1GW17 8.80E+00 Columbia
1GW18 8.35E+00 Columbia
1GW19 5.33E+00 Columbia

3 3GW06 5.50E+00 Yorktown-Eastover
3GW07 1.70E+00 Yorktown-Eastover
3GW08 1.00E+01 Yorktown-Eastover
3GW18 1.60E+01 Yorktown-Eastover

3GW19A 7.46E-01 Yorktown-Eastover



TABLE 4-3
Summary of Groundwater Elevation Data at Sites 1, 3
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Monitoring Well Aquifer
Depth to Water (ft) 
October 12, 2004

Top of Casing (ft 
above msl)

Groundwater Elevation 
(ft above msl)

October 12, 2004
1GW04 Columbia 5.73 9.45 3.72

1GW04A Yorktown-Eastover 3.35 9.36 6.01
1GW05 Columbia 3.95 36.59 32.64

1GW05A Yorktown-Eastover 32.25 37.83 5.58
1GW12 Columbia 9.08 45.24 36.16

1GW12A Yorktown-Eastover 30.68 43.34 12.66
1GW12B Yorktown-Eastover 28.68 41.48 12.80
1GW13 Columbia 8.69 43.52 34.83

1GW13A Yorktown-Eastover 35.74 42.27 6.53
1GW14 Columbia 9.60 47.98 38.38
1GW17 Columbia 5.82 38.9 33.08
1GW18 Columbia 11.52 49.31 37.79
1GW19 Columbia 8.09 45.96 37.87
1GW20 Columbia 11.23 27.29 16.06
1GW21 Columbia 20.20 34.15 13.95
3GW06 Yorktown-Eastover 35.09 45.52 10.43
3GW07 Yorktown-Eastover 21.90 27.56 5.66

3GW08A Yorktown-Eastover 22.36 27.99 5.63
3GW08B Yorktown-Eastover 22.47 28.03 5.56
3GW15 Yorktown-Eastover 23.40 31.92 8.52

3GW15A Yorktown-Eastover 23.46 31.75 8.29
3GW18 Yorktown-Eastover 35.34 48.33 12.99
3GW19 Yorktown-Eastover 33.74 39.51 5.77

3GW19A Yorktown-Eastover 33.61 39.62 6.01
3GW20 Yorktown-Eastover 26.23 31.18 4.95

3GW20A Yorktown-Eastover 26.27 31.31 5.04
Note:
msl - mean sea level



TABLE 4-4
Groundwater Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,2-Trichloroethane 5 1 U 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethene 7 1 U 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2-Dichloroethene (total) 70 NA NA 10 U 10 U 10 U NA NA NA NA NA NA NA NA
Acetone No MCL NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Carbon disulfide No MCL 1 U 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U
Chloroform 80 6 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Methylene chloride 5 2 U 2 U 10 U 10 U 10 U 10 U 10 U 37 10 U 2 B 10 U 10 U 42
Tetrachloroethene 5 1 U 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Toluene 1,000 1 U 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Trichloroethene 5 1 U 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Vinyl chloride 2 1 U 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
cis-1,2-Dichloroethene 70 1 U 1 U NA NA NA 20 23 22 22 10 U 10 U 10 U 10 U
trans-1,2-Dichloroethene 100 1 U 1 U NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Semi-volatile Organic Compounds (UG/L)
Di-n-octylphthalate No MCL 10 U 10 U 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
Diethylphthalate No MCL 10 U 10 U 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
Nitrobenzene No MCL 10 U 10 U NA 10 U 10 U 10 U NA NA NA NA 10 U NA NA
Phenanthrene No MCL 10 U 10 U 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
Phenol No MCL 10 U 1 J 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
Pyrene No MCL 10 U 10 U 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA

Explosives (UG/L)
Nitrobenzene No MCL 0.98 U 0.73 U 0.31 U 0.35 U 0.32 U NA NA NA NA NA NA NA NA

Total Metals (UG/L)
Aluminum No MCL 3170 1160 6,430 J 716 1,080 80.7 U NA NA NA NA 80.7 U NA NA
Arsenic 10 5.2 L 3.5 J 5.5 J 1.7 L 2.1 L 6 B NA NA NA NA 2.1 U NA NA
Barium 2,000 53 J 43.6 J 78.4 39.8 39.9 45.1 B NA NA NA NA 7.9 B NA NA
Beryllium 4 0.38 K 0.2 U 1 U 0.8 U 0.8 U 0.1 U NA NA NA NA 0.1 U NA NA
Cadmium 5 2.3 U 2.3 U 4 U 2.2 U 2.2 U 0.2 U NA NA NA NA 0.2 U NA NA
Calcium No MCL 155000 67100 80,600 103,000 99,800 105,000 NA NA NA NA 25,300 NA NA
Chromium 100 12.8 L 4.7 L 16.4 2.4 U 2.4 U 0.9 U NA NA NA NA 0.9 U NA NA
Cobalt No MCL 5 J 2.1 U 6 U 3 U 3 U 0.5 U NA NA NA NA 0.5 U NA NA
Copper 1,300 4.7 J 4.5 J 5.4 2 U 2 U 0.6 U NA NA NA NA 0.6 U NA NA
Iron No MCL 11600 2350 17,900 J 1,600 1,990 1,330 NA NA NA NA 72.8 B NA NA
Lead 15 2.5 L 1.5 U 8.5 J 1.5 0.8 U 1.1 U NA NA NA NA 1.1 U NA NA
Magnesium No MCL 3400 J 3350 J 3,480 J 5,540 5,390 3,020 J NA NA NA NA 379 J NA NA
Manganese No MCL 105 18.4 114 29 27.4 93.4 NA NA NA NA 21.7 NA NA
Nickel No MCL 5.2 U 5.2 U 18 U 11.3 U 11.3 U 0.6 U NA NA NA NA 0.6 U NA NA
Potassium No MCL 1710 J 5510 1,910 2,540 L 2,550 L 1,230 J NA NA NA NA 898 J NA NA
Selenium 50 2.4 U 2.9 J 2 UJ 1.3 U 1.3 U 2.4 U NA NA NA NA 2.4 U NA NA
Sodium No MCL 7110 8300 7,750 J 10,900 10,600 7,670 NA NA NA NA 5,640 NA NA
Vanadium No MCL 16 J 7.5 J 22.2 3.4 4.1 0.6 U NA NA NA NA 0.6 U NA NA
Zinc No MCL 30.2 J 14.9 J 42.8 3.6 UL 5.4 L 4.1 U NA NA NA NA 4.1 U NA NA

Dissolved Metals (UG/L)
Aluminum No MCL 20.9 J 146 J 35 U 23.3 U 23.3 U 80.7 U NA NA NA NA 80.7 U NA NA
Arsenic 10 2.6 U 2.6 UL 4.3 J 0.9 UL 1.2 L 2.1 U NA NA NA NA 3.1 B NA NA
Barium 2,000 37.2 J 30.9 J 29.3 34.4 35 7.4 B NA NA NA NA 44.5 B NA NA
Beryllium 4 0.2 U 0.2 U 1 U 0.8 U 0.8 U 0.12 B NA NA NA NA 0.12 B NA NA
Cadmium 5 2.3 U 2.3 U 4 U 2.2 U 2.2 U 0.2 U NA NA NA NA 0.2 U NA NA
Calcium No MCL 129000 69800 70,900 94,700 96,600 24,000 NA NA NA NA 104,000 NA NA
Cobalt No MCL 4.6 J 2.1 UL 6 U 3 U 3 U 4.3 B NA NA NA NA 0.5 U NA NA
Copper 1,300 2.3 J 4 J 5 U 2 U 2 U 0.6 U NA NA NA NA 0.6 U NA NA
Iron No MCL 17.7 J 5.8 J 474 J 108 101 54.9 B NA NA NA NA 1,180 NA NA

MCL- 
Groundwa

ter

GW RI Data LTM Data LTM DataLTM Data LTM Data LTM Data Historical DataHistorical Data Historical Data Historical Data GW RI Data

YS01-GW004
YS01-MW004A-0505

05/04/05
YS01-MW004A-0904

09/21/04
YS01-MW004A-0205

02/10/05
YS01-MW004-0805

08/04/05
YS01-MW004A-0600

06/16/0009/21/04
YS01-MW004-0205

02/10/05
YS01-MW004-0505

05/04/05

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover Aquifer

YS01-MW004-0792
07/20/92

Columbia

YS01-MW004-0296
02/10/96

YS01-MW004P-0296
02/10/96

YS01-MW004-0904

Yorktown-Eastover
YS01-GW004A
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TABLE 4-4
Groundwater Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

MCL- 
Groundwa

ter

GW RI Data LTM Data LTM DataLTM Data LTM Data LTM Data Historical DataHistorical Data Historical Data Historical Data GW RI Data

YS01-GW004
YS01-MW004A-0505

05/04/05
YS01-MW004A-0904

09/21/04
YS01-MW004A-0205

02/10/05
YS01-MW004-0805

08/04/05
YS01-MW004A-0600

06/16/0009/21/04
YS01-MW004-0205

02/10/05
YS01-MW004-0505

05/04/05

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover Aquifer

YS01-MW004-0792
07/20/92

Columbia

YS01-MW004-0296
02/10/96

YS01-MW004P-0296
02/10/96

YS01-MW004-0904

Yorktown-Eastover
YS01-GW004A

Lead 15 1.5 UL 1.5 U 2 UJ 0.8 U 1.1 1.1 U NA NA NA NA 1.1 U NA NA
Magnesium No MCL 2520 J 3410 J 3,850 J 4,880 5,050 366 J NA NA NA NA 3,040 J NA NA
Manganese No MCL 50.4 12.2 J 68.2 24.6 23.6 25.2 NA NA NA NA 95.9 NA NA
Nickel No MCL 5.2 U 5.2 U 18 U 11.3 U 11.3 U 0.72 J NA NA NA NA 0.6 U NA NA
Potassium No MCL 1270 J 5680 1,720 1,390 L 1,780 L 888 J NA NA NA NA 1,300 J NA NA
Selenium 50 2.6 U 3.9 K 2 UJ 1.3 U 1.3 U 2.4 U NA NA NA NA 2.4 U NA NA
Sodium No MCL 6720 8570 7,530 J 10,100 10,400 5,720 NA NA NA NA 8,220 NA NA
Vanadium No MCL 2.7 J 6.3 J 8.9 2.4 UL 2.4 U 0.6 U NA NA NA NA 0.6 U NA NA
Zinc No MCL 15.6 J 5.9 J 8.1 U 3.6 U 3.6 UL 4.1 U NA NA NA NA 4.1 U NA NA

Wet Chemistry (MG/L)
Nitrate 10 NA NA 0.1 UJ NA NA NA NA NA NA NA NA NA NA

Notes:
     Shaded values indicate the analyte was detected
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

Page 2 of 10



TABLE 4-4
Groundwater Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,2-Trichloroethane 5 1 U 1 U
1,1-Dichloroethene 7 1 U 1 U
1,2-Dichloroethene (total) 70 NA NA
Acetone No MCL NA NA
Carbon disulfide No MCL 1 U 1 U
Chloroform 80 6 1 U
Methylene chloride 5 2 U 2 U
Tetrachloroethene 5 1 U 1 U
Toluene 1,000 1 U 1 U
Trichloroethene 5 1 U 1 U
Vinyl chloride 2 1 U 1 U
cis-1,2-Dichloroethene 70 1 U 1 U
trans-1,2-Dichloroethene 100 1 U 1 U

Semi-volatile Organic Compounds (UG/L)
Di-n-octylphthalate No MCL 10 U 10 U
Diethylphthalate No MCL 10 U 10 U
Nitrobenzene No MCL 10 U 10 U
Phenanthrene No MCL 10 U 10 U
Phenol No MCL 10 U 1 J
Pyrene No MCL 10 U 10 U

Explosives (UG/L)
Nitrobenzene No MCL 0.98 U 0.73 U

Total Metals (UG/L)
Aluminum No MCL 3170 1160
Arsenic 10 5.2 L 3.5 J
Barium 2,000 53 J 43.6 J
Beryllium 4 0.38 K 0.2 U
Cadmium 5 2.3 U 2.3 U
Calcium No MCL 155000 67100
Chromium 100 12.8 L 4.7 L
Cobalt No MCL 5 J 2.1 U
Copper 1,300 4.7 J 4.5 J
Iron No MCL 11600 2350
Lead 15 2.5 L 1.5 U
Magnesium No MCL 3400 J 3350 J
Manganese No MCL 105 18.4
Nickel No MCL 5.2 U 5.2 U
Potassium No MCL 1710 J 5510
Selenium 50 2.4 U 2.9 J
Sodium No MCL 7110 8300
Vanadium No MCL 16 J 7.5 J
Zinc No MCL 30.2 J 14.9 J

Dissolved Metals (UG/L)
Aluminum No MCL 20.9 J 146 J
Arsenic 10 2.6 U 2.6 UL
Barium 2,000 37.2 J 30.9 J
Beryllium 4 0.2 U 0.2 U
Cadmium 5 2.3 U 2.3 U
Calcium No MCL 129000 69800
Cobalt No MCL 4.6 J 2.1 UL
Copper 1,300 2.3 J 4 J
Iron No MCL 17.7 J 5.8 J

MCL- 
Groundwa

ter

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover Aquifer

10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U

NA NA 10 U 10 U NA NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 B 2 B 10 U
10 U 10 U 10 U 10 U 10 U NA 10 UJ 10 U 10 U 10 UJ 10 U
10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U
45 10 U 10 U 10 U 10 U NA 10 U 63 10 U 2 B 10 U
10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U NA 3 B 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U NA 1 J 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U
10 U 10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U
10 U 10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U

NA NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U
NA NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U
NA NA NA 10 U 10 U 10 U NA NA NA NA 10 U
NA NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U
NA NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U
NA NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U

NA NA 0.31 U 0.36 U NA NA NA NA NA NA NA

NA NA 10,500 J 652 388 321 NA NA NA NA 80.7 U
NA NA 6.7 J 1.3 L 12.1 B 12 B NA NA NA NA 2.1 U
NA NA 52.7 14.2 26.6 B 26.9 B NA NA NA NA 9.7 B
NA NA 2 0.8 U 0.42 B 0.39 B NA NA NA NA 0.1 U
NA NA 4 U 2.2 U 0.2 U 0.2 U NA NA NA NA 0.2 U
NA NA 41,400 24,200 32,300 32,800 NA NA NA NA 34,500
NA NA 20 2.4 U 0.9 U 0.9 U NA NA NA NA 0.9 U
NA NA 34 9.3 14.5 B 14.5 B NA NA NA NA 0.5 U
NA NA 7.8 2 U 0.6 U 0.6 U NA NA NA NA 0.6 U
NA NA 29,100 J 5,060 22,500 22,800 NA NA NA NA 92.7 B
NA NA 5.1 J 1.6 1.1 U 1.1 U NA NA NA NA 1.1 U
NA NA 29,400 J 13,500 15,600 15,800 NA NA NA NA 565 J
NA NA 355 99.5 96.6 97.6 NA NA NA NA 38
NA NA 26.6 11.3 U 6.3 J 6.3 J NA NA NA NA 0.6 U
NA NA 3,720 1,420 L 1,140 J 1,140 J NA NA NA NA 571 J
NA NA 2 U 1.3 U 2.4 U 2.4 U NA NA NA NA 2.4 U
NA NA 19,600 J 7,940 14,500 14,500 NA NA NA NA 4,120 J
NA NA 22.1 3.3 2.7 B 2.7 B NA NA NA NA 0.6 U
NA NA 72.9 3.6 UL 10.5 B 10.8 B NA NA NA NA 7.5 B

NA NA 834 J 432 270 254 NA NA NA NA 4.4 U
NA NA 2 UJ 1.8 L 11.3 B 11.2 B NA NA NA NA 1.8 U
NA NA 30 12.3 25.1 B 23.8 B NA NA NA NA 10.6 B
NA NA 1.4 0.8 U 0.37 B 0.39 B NA NA NA NA 0.1 U
NA NA 4 U 2.2 U 0.2 U 0.2 U NA NA NA NA 0.2 U
NA NA 42,300 24,100 32,300 30,000 NA NA NA NA 39,600
NA NA 27.9 9 13.8 B 12.7 B NA NA NA NA 1.1 B
NA NA 5 U 2 U 0.6 U 0.6 U NA NA NA NA 0.5 U
NA NA 1,770 J 4,760 21,400 20,200 NA NA NA NA 12.6 B

Historical Data GW RI DataGW RI Data LTM Data LTM Data LTM DataLTM Data Historical Data Historical Data GW RI DataLTM Data

Columbia Yorktown-Eastover
YS01-GW005

YS01-MW005A-0600
06/15/00

YS01-MW005A-0904
09/23/04

YS01-MW005-0505
05/04/05

YS01-MW005-0805
08/04/05

YS01-MW005P-0904
09/19/04

YS01-MW005-0205
02/10/05

YS01-MW005-0296
02/10/96

YS01-MW005-0904
09/19/04

YS01-MW004A-0805
08/04/05

YS01-MW005-0792
07/20/92

YS01-MW004AP-0505
05/04/05

Yorktown-Eastover
YS01-GW004A YS01-GW005A
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TABLE 4-4
Groundwater Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

MCL- 
Groundwa

ter

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover Aquifer

Lead 15 1.5 UL 1.5 U
Magnesium No MCL 2520 J 3410 J
Manganese No MCL 50.4 12.2 J
Nickel No MCL 5.2 U 5.2 U
Potassium No MCL 1270 J 5680
Selenium 50 2.6 U 3.9 K
Sodium No MCL 6720 8570
Vanadium No MCL 2.7 J 6.3 J
Zinc No MCL 15.6 J 5.9 J

Wet Chemistry (MG/L)
Nitrate 10 NA NA

Notes:
     Shaded values indicate the analyte was detected
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

Historical Data GW RI DataGW RI Data LTM Data LTM Data LTM DataLTM Data Historical Data Historical Data GW RI DataLTM Data

Columbia Yorktown-Eastover
YS01-GW005

YS01-MW005A-0600
06/15/00

YS01-MW005A-0904
09/23/04

YS01-MW005-0505
05/04/05

YS01-MW005-0805
08/04/05

YS01-MW005P-0904
09/19/04

YS01-MW005-0205
02/10/05

YS01-MW005-0296
02/10/96

YS01-MW005-0904
09/19/04

YS01-MW004A-0805
08/04/05

YS01-MW005-0792
07/20/92

YS01-MW004AP-0505
05/04/05

Yorktown-Eastover
YS01-GW004A YS01-GW005A

NA NA 20 UJ 0.8 U 1.1 U 1.1 U NA NA NA NA 0.9 U
NA NA 28,600 J 13,500 15,200 14,200 NA NA NA NA 644 J
NA NA 254 102 94.4 88.7 NA NA NA NA 41.5
NA NA 18 U 12.2 7.3 J 6.9 J NA NA NA NA 0.82 J
NA NA 2,840 932 L 1,210 J 1,120 J NA NA NA NA 624 J
NA NA 2 UJ 1.3 U 2.4 U 2.5 J NA NA NA NA 2.6 U
NA NA 20,000 J 7,930 14,600 13,600 NA NA NA NA 5,530
NA NA 8.3 2.4 U 2.4 B 2.3 B NA NA NA NA 0.4 U
NA NA 70.6 4.4 L 20.7 B 12.7 B NA NA NA NA 9 B

NA NA 0.1 UJ NA NA NA NA NA NA NA NA
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TABLE 4-4
Groundwater Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,2-Trichloroethane 5 1 U 1 U
1,1-Dichloroethene 7 1 U 1 U
1,2-Dichloroethene (total) 70 NA NA
Acetone No MCL NA NA
Carbon disulfide No MCL 1 U 1 U
Chloroform 80 6 1 U
Methylene chloride 5 2 U 2 U
Tetrachloroethene 5 1 U 1 U
Toluene 1,000 1 U 1 U
Trichloroethene 5 1 U 1 U
Vinyl chloride 2 1 U 1 U
cis-1,2-Dichloroethene 70 1 U 1 U
trans-1,2-Dichloroethene 100 1 U 1 U

Semi-volatile Organic Compounds (UG/L)
Di-n-octylphthalate No MCL 10 U 10 U
Diethylphthalate No MCL 10 U 10 U
Nitrobenzene No MCL 10 U 10 U
Phenanthrene No MCL 10 U 10 U
Phenol No MCL 10 U 1 J
Pyrene No MCL 10 U 10 U

Explosives (UG/L)
Nitrobenzene No MCL 0.98 U 0.73 U

Total Metals (UG/L)
Aluminum No MCL 3170 1160
Arsenic 10 5.2 L 3.5 J
Barium 2,000 53 J 43.6 J
Beryllium 4 0.38 K 0.2 U
Cadmium 5 2.3 U 2.3 U
Calcium No MCL 155000 67100
Chromium 100 12.8 L 4.7 L
Cobalt No MCL 5 J 2.1 U
Copper 1,300 4.7 J 4.5 J
Iron No MCL 11600 2350
Lead 15 2.5 L 1.5 U
Magnesium No MCL 3400 J 3350 J
Manganese No MCL 105 18.4
Nickel No MCL 5.2 U 5.2 U
Potassium No MCL 1710 J 5510
Selenium 50 2.4 U 2.9 J
Sodium No MCL 7110 8300
Vanadium No MCL 16 J 7.5 J
Zinc No MCL 30.2 J 14.9 J

Dissolved Metals (UG/L)
Aluminum No MCL 20.9 J 146 J
Arsenic 10 2.6 U 2.6 UL
Barium 2,000 37.2 J 30.9 J
Beryllium 4 0.2 U 0.2 U
Cadmium 5 2.3 U 2.3 U
Calcium No MCL 129000 69800
Cobalt No MCL 4.6 J 2.1 UL
Copper 1,300 2.3 J 4 J
Iron No MCL 17.7 J 5.8 J

MCL- 
Groundwa

ter

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover Aquifer

10 U 10 U 10 U 28 10 U 1 J 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 1 J 10 U 10 U 10 U 10 U 10 U 10 U

NA NA NA 1,000 J 40 B NA NA NA NA NA NA 5 B
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 UJ 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 66 10 U 10 U 10 U 1 B 10 U 10 U 63 14 B 10 U 10 U
10 U 10 U 10 U 7 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 1 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 18,000 64 B 880 90 100 98 100 17 46 B
10 U 10 U 10 U 10 U 10 U 2 J 14 8 J 6 J 6 J 10 U 10 U
10 U 10 U 10 U NA NA 580 130 130 83 88 21 NA
10 U 10 U 10 U NA NA 1 J 10 U 10 U 10 U 10 U 10 U NA

NA NA NA 11 U 10 U NA 10 U NA NA NA NA 10 U
NA NA NA 1 J 10 U NA 10 U NA NA NA NA 10 U
NA NA NA NA 10 U NA 10 U NA NA NA NA 10 U
NA NA NA 11 U 10 U NA 10 U NA NA NA NA 10 U
NA NA NA 11 U 10 U NA 10 U NA NA NA NA 10 U
NA NA NA 11 U 10 U NA 10 U NA NA NA NA 10 U

NA NA NA 0.31 U 0.27 U NA NA NA NA NA NA 0.27 U

NA NA NA 389 J 47.8 NA 80.7 U NA NA NA NA 165
NA NA NA 2 UJ 1.1 L NA 2.6 B NA NA NA NA 1.6 L
NA NA NA 67.4 98.8 NA 112 B NA NA NA NA 25.2
NA NA NA 1 U 0.8 U NA 0.1 U NA NA NA NA 0.8 U
NA NA NA 5.9 8.6 NA 6.7 NA NA NA NA 2.2 U
NA NA NA 28,300 81,500 NA 74,800 NA NA NA NA 39,900
NA NA NA 8 U 2.4 U NA 0.9 U NA NA NA NA 2.4 U
NA NA NA 6 U 3 U NA 2 B NA NA NA NA 3 U
NA NA NA 5 U 8.6 NA 5.2 B NA NA NA NA 2 U
NA NA NA 1,390 J 909 NA 3,520 NA NA NA NA 625
NA NA NA 3.8 J 4.7 NA 1.1 B NA NA NA NA 0.8 U
NA NA NA 4,970 J 6,920 NA 5,200 NA NA NA NA 535
NA NA NA 127 821 NA 2,480 NA NA NA NA 8.1
NA NA NA 18 U 11.3 U NA 12.4 J NA NA NA NA 11.3 U
NA NA NA 3,590 2,960 L NA 3,660 J NA NA NA NA 4,570
NA NA NA 2 U 1.3 U NA 2.4 U NA NA NA NA 1.3 U
NA NA NA 2,480 J 3,270 NA 2,790 J NA NA NA NA 8,900
NA NA NA 6 U 2.4 U NA 0.6 U NA NA NA NA 2.4 U
NA NA NA 1,650 2,960 NA 2,350 NA NA NA NA 3.6 UL

NA NA NA 61.4 J 23.3 U NA 20.4 B NA NA NA NA 23.3 U
NA NA NA 2 UJ 0.9 UL NA 2.4 B NA NA NA NA 0.9 UL
NA NA NA 68.8 94.1 NA 130 B NA NA NA NA 22.4
NA NA NA 1 U 0.8 U NA 0.1 U NA NA NA NA 0.8 U
NA NA NA 4 U 9 NA 5.3 NA NA NA NA 2.2 U
NA NA NA 29,100 79,000 NA 83,000 NA NA NA NA 37,600
NA NA NA 7.5 3 U NA 4.3 B NA NA NA NA 3 U
NA NA NA 5 U 4.6 NA 0.5 U NA NA NA NA 3.5
NA NA NA 504 J 23.9 NA 7,500 NA NA NA NA 23.1

LTM Data Historical DataGW RI Data LTM Data LTM Data LTM DataLTM Data Historical Data Historical Data Historical DataLTM Data LTM Data

Columbia Yorktown-Eastover
YS01-GW012

YS01-MW012-0805
08/03/05

YS01-GW012A
YS01-MW012A-0296

02/10/96
YS01-MW012-0505

05/03/05
YS01-MW012P-0505

05/03/05
YS01-MW012-0904

09/21/04
YS01-MW012-0205

02/09/05
YS01-MW012-0296

02/09/96
YS01-MW012-0600

06/16/00
YS01-MW005A-0805

08/04/05
YS01-MW012-0792

07/20/92
YS01-MW005A-0205

02/10/05
YS01-MW005A-0505

05/04/05

Yorktown-Eastover
YS01-GW005A
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TABLE 4-4
Groundwater Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

MCL- 
Groundwa

ter

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover Aquifer

Lead 15 1.5 UL 1.5 U
Magnesium No MCL 2520 J 3410 J
Manganese No MCL 50.4 12.2 J
Nickel No MCL 5.2 U 5.2 U
Potassium No MCL 1270 J 5680
Selenium 50 2.6 U 3.9 K
Sodium No MCL 6720 8570
Vanadium No MCL 2.7 J 6.3 J
Zinc No MCL 15.6 J 5.9 J

Wet Chemistry (MG/L)
Nitrate 10 NA NA

Notes:
     Shaded values indicate the analyte was detected
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

LTM Data Historical DataGW RI Data LTM Data LTM Data LTM DataLTM Data Historical Data Historical Data Historical DataLTM Data LTM Data

Columbia Yorktown-Eastover
YS01-GW012

YS01-MW012-0805
08/03/05

YS01-GW012A
YS01-MW012A-0296

02/10/96
YS01-MW012-0505

05/03/05
YS01-MW012P-0505

05/03/05
YS01-MW012-0904

09/21/04
YS01-MW012-0205

02/09/05
YS01-MW012-0296

02/09/96
YS01-MW012-0600

06/16/00
YS01-MW005A-0805

08/04/05
YS01-MW012-0792

07/20/92
YS01-MW005A-0205

02/10/05
YS01-MW005A-0505

05/04/05

Yorktown-Eastover
YS01-GW005A

NA NA NA 2 UJ 0.8 U NA 1.2 B NA NA NA NA 0.8 U
NA NA NA 5,220 J 6,660 NA 5,690 NA NA NA NA 475
NA NA NA 141 803 NA 2,930 NA NA NA NA 7
NA NA NA 18 U 11.3 U NA 13.1 J NA NA NA NA 11.3 U
NA NA NA 3,450 2,710 L NA 3,720 J NA NA NA NA 4,520
NA NA NA 2 UJ 1.3 U NA 2.6 U NA NA NA NA 1.3 U
NA NA NA 2,500 J 3,110 NA 3,220 J NA NA NA NA 8,620
NA NA NA 6 U 2.4 U NA 0.4 U NA NA NA NA 2.4 U
NA NA NA 1,080 2,850 NA 2,420 NA NA NA NA 3.6 UL

NA NA NA 2.4 J NA NA NA NA NA NA NA NA
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TABLE 4-4
Groundwater Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,2-Trichloroethane 5 1 U 1 U
1,1-Dichloroethene 7 1 U 1 U
1,2-Dichloroethene (total) 70 NA NA
Acetone No MCL NA NA
Carbon disulfide No MCL 1 U 1 U
Chloroform 80 6 1 U
Methylene chloride 5 2 U 2 U
Tetrachloroethene 5 1 U 1 U
Toluene 1,000 1 U 1 U
Trichloroethene 5 1 U 1 U
Vinyl chloride 2 1 U 1 U
cis-1,2-Dichloroethene 70 1 U 1 U
trans-1,2-Dichloroethene 100 1 U 1 U

Semi-volatile Organic Compounds (UG/L)
Di-n-octylphthalate No MCL 10 U 10 U
Diethylphthalate No MCL 10 U 10 U
Nitrobenzene No MCL 10 U 10 U
Phenanthrene No MCL 10 U 10 U
Phenol No MCL 10 U 1 J
Pyrene No MCL 10 U 10 U

Explosives (UG/L)
Nitrobenzene No MCL 0.98 U 0.73 U

Total Metals (UG/L)
Aluminum No MCL 3170 1160
Arsenic 10 5.2 L 3.5 J
Barium 2,000 53 J 43.6 J
Beryllium 4 0.38 K 0.2 U
Cadmium 5 2.3 U 2.3 U
Calcium No MCL 155000 67100
Chromium 100 12.8 L 4.7 L
Cobalt No MCL 5 J 2.1 U
Copper 1,300 4.7 J 4.5 J
Iron No MCL 11600 2350
Lead 15 2.5 L 1.5 U
Magnesium No MCL 3400 J 3350 J
Manganese No MCL 105 18.4
Nickel No MCL 5.2 U 5.2 U
Potassium No MCL 1710 J 5510
Selenium 50 2.4 U 2.9 J
Sodium No MCL 7110 8300
Vanadium No MCL 16 J 7.5 J
Zinc No MCL 30.2 J 14.9 J

Dissolved Metals (UG/L)
Aluminum No MCL 20.9 J 146 J
Arsenic 10 2.6 U 2.6 UL
Barium 2,000 37.2 J 30.9 J
Beryllium 4 0.2 U 0.2 U
Cadmium 5 2.3 U 2.3 U
Calcium No MCL 129000 69800
Cobalt No MCL 4.6 J 2.1 UL
Copper 1,300 2.3 J 4 J
Iron No MCL 17.7 J 5.8 J

MCL- 
Groundwa

ter

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover Aquifer

10 U 17 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 17 U 4 J 4 J 5 J 10 U 10 U 10 U 10 U 10 U
32 B NA NA NA NA 10 U 10 U 10 U 10 U 10 U
18 8 B 10 U 17 6 J 10 U 10 U 10 U 10 U 10 U
10 U 17 U 30 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 17 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 5 B 10 U 10 U 63 10 U 10 U 10 U 10 U 10 U
10 U 17 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 17 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

360 220 760 710 850 D 10 U 10 U 10 U 10 U 10 U
10 U 2 J 7 J 9 J 9 J 10 U 10 U 10 U 10 U 10 U

NA 39 160 160 160 NA NA NA NA NA
NA 17 U 10 U 10 U 10 U NA NA NA NA NA

10 U NA 10 U NA NA 11 U 10 U 4 J 10 U 11 U
10 U NA 10 U NA NA 11 U 10 U 10 U 10 U 11 U
10 U NA 10 U NA NA NA 10 U 10 U 10 U NA
10 U NA 10 U NA NA 11 U 10 U 2 J 2 J 11 U

130 NA 21 NA NA 11 U 10 U 10 U 10 U 11 U
10 U NA 10 U NA NA 11 U 10 U 2 J 10 U 11 U

0.28 U NA NA NA NA 0.31 U 0.24 U 0.16 U 0.22 U 0.31 U

10,200 NA 1,420 NA NA 377 J 449 25,900 18,100 401 J
4.2 L NA 2.1 U NA NA 2 UJ 0.9 UL 24 L 18.1 L 2 U

66.8 NA 25.2 B NA NA 61.6 40.7 105 81 38.8
0.99 NA 0.1 B NA NA 1 U 0.8 U 1.1 2.1 1 U

2.2 U NA 0.2 U NA NA 4 U 2.2 U 3.3 2.4 4 U
116,000 NA 53,600 NA NA 9,540 4,280 138,000 109,000 5,490

27.8 NA 0.9 U NA NA 8 U 2.4 U 154 112 8 U
3.4 NA 0.5 U NA NA 6 U 3 U 12.6 9.6 17.9
9.9 NA 8 B NA NA 5 U 6.3 44.2 32.6 5 U

24,200 NA 79.4 B NA NA 652 J 2,520 73,400 53,600 906 J
7.6 K NA 1.1 U NA NA 4.3 J 3.1 26.7 20.3 5.1 J

3,900 NA 453 J NA NA 3,680 J 1,540 11,600 8,480 1,090 J
117 NA 0.35 B NA NA 84.7 73.9 334 253 30.7
16.3 NA 0.6 U NA NA 18 U 11.3 U 41.3 41.6 18 U

26,300 NA 6,540 NA NA 1,470 1,260 L 12,800 10,100 970 U
1.3 U NA 2.4 U NA NA 2 U 1.3 U 2.7 2.1 2 U

38,300 NA 8,190 NA NA 2,550 J 2,070 5,650 5,810 2,610 J
28.2 NA 2 B NA NA 6 U 2.4 U 104 75 6 U
44.4 L NA 4.6 B NA NA 22.6 3.6 UL 156 117 28.2

1,920 NA 2,670 NA NA 67.2 J 53.6 68.8 23.3 U 111 J
1.5 L NA 1.8 U NA NA 2 UJ 0.9 UL 1.4 L 1.1 L 2 UJ
3.7 NA 33.5 B NA NA 63.2 39.1 18.6 19.8 35.3
0.8 U NA 0.1 U NA NA 1 U 0.8 U 0.8 U 0.8 U 1 U
2.2 U NA 0.2 U NA NA 4 U 2.2 U 2.2 U 2.2 U 4 U

11,100 NA 113,000 NA NA 10,100 4,150 31,400 31,300 5,010
3 U NA 0.3 U NA NA 6 U 3 U 3 U 3 U 16.4
2 U NA 1.1 B NA NA 5 U 2 U 2 U 2 U 5 U

60.2 NA 10.7 U NA NA 19 U 853 178 74.5 443 J

Historical DataHistorical DataGW RI Data LTM Data LTM Data HIstorical Data Historical Data Historical DataHistorical Data Historical Data

Yorktown-Eastover Columbia Yorktown-Eastover
YS01-GW012B YS01-GW013

YS01-MW013A-0296
02/10/96

YS01-MW013AP-0296
02/10/96

YS01-MW012B-0505
05/04/05

YS01-MW013-0792
07/20/92

YS01-MW013-0296
02/10/96

YS01-MW014-0792
07/20/92

YS01-MW012B-0904
09/22/04

YS01-MW012B-0205
02/10/05

YS01-MW012B-0296
02/10/96

YS01-MW012B-0600
06/22/00

Columbia
YS01-GW014YS01-GW013A
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TABLE 4-4
Groundwater Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

MCL- 
Groundwa

ter

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover Aquifer

Lead 15 1.5 UL 1.5 U
Magnesium No MCL 2520 J 3410 J
Manganese No MCL 50.4 12.2 J
Nickel No MCL 5.2 U 5.2 U
Potassium No MCL 1270 J 5680
Selenium 50 2.6 U 3.9 K
Sodium No MCL 6720 8570
Vanadium No MCL 2.7 J 6.3 J
Zinc No MCL 15.6 J 5.9 J

Wet Chemistry (MG/L)
Nitrate 10 NA NA

Notes:
     Shaded values indicate the analyte was detected
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

Historical DataHistorical DataGW RI Data LTM Data LTM Data HIstorical Data Historical Data Historical DataHistorical Data Historical Data

Yorktown-Eastover Columbia Yorktown-Eastover
YS01-GW012B YS01-GW013

YS01-MW013A-0296
02/10/96

YS01-MW013AP-0296
02/10/96

YS01-MW012B-0505
05/04/05

YS01-MW013-0792
07/20/92

YS01-MW013-0296
02/10/96

YS01-MW014-0792
07/20/92

YS01-MW012B-0904
09/22/04

YS01-MW012B-0205
02/10/05

YS01-MW012B-0296
02/10/96

YS01-MW012B-0600
06/22/00

Columbia
YS01-GW014YS01-GW013A

0.8 U NA 0.9 U NA NA 2 UJ 0.93 0.8 U 0.8 U 2 U
598 NA 19.5 B NA NA 4,240 J 1,500 744 697 1,120 UJ
1.6 U NA 0.1 U NA NA 69.2 71.3 15.9 16.1 23.7

11.3 U NA 0.5 U NA NA 18 U 11.3 U 11.3 U 11.3 U 18 U
24,300 NA 3,370 J NA NA 1,800 1,260 L 2,210 L 2,060 L 970 U

1.3 U NA 2.6 U NA NA 2 UJ 1.3 U 1.3 U 1.3 U 2 UJ
37,300 NA 10,700 NA NA 2,730 J 2,130 4,480 4,400 2,480 J

2.8 NA 1.8 B NA NA 6 U 2.4 U 2.4 U 2.4 U 6 U
3.6 UL NA 2.8 B NA NA 9.3 U 3.6 UL 3.6 UL 3.6 UL 39.4

NA NA NA NA NA 3.4 J NA NA NA 0.15 J

Page 8 of 10



TABLE 4-4
Groundwater Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,2-Trichloroethane 5 1 U 1 U
1,1-Dichloroethene 7 1 U 1 U
1,2-Dichloroethene (total) 70 NA NA
Acetone No MCL NA NA
Carbon disulfide No MCL 1 U 1 U
Chloroform 80 6 1 U
Methylene chloride 5 2 U 2 U
Tetrachloroethene 5 1 U 1 U
Toluene 1,000 1 U 1 U
Trichloroethene 5 1 U 1 U
Vinyl chloride 2 1 U 1 U
cis-1,2-Dichloroethene 70 1 U 1 U
trans-1,2-Dichloroethene 100 1 U 1 U

Semi-volatile Organic Compounds (UG/L)
Di-n-octylphthalate No MCL 10 U 10 U
Diethylphthalate No MCL 10 U 10 U
Nitrobenzene No MCL 10 U 10 U
Phenanthrene No MCL 10 U 10 U
Phenol No MCL 10 U 1 J
Pyrene No MCL 10 U 10 U

Explosives (UG/L)
Nitrobenzene No MCL 0.98 U 0.73 U

Total Metals (UG/L)
Aluminum No MCL 3170 1160
Arsenic 10 5.2 L 3.5 J
Barium 2,000 53 J 43.6 J
Beryllium 4 0.38 K 0.2 U
Cadmium 5 2.3 U 2.3 U
Calcium No MCL 155000 67100
Chromium 100 12.8 L 4.7 L
Cobalt No MCL 5 J 2.1 U
Copper 1,300 4.7 J 4.5 J
Iron No MCL 11600 2350
Lead 15 2.5 L 1.5 U
Magnesium No MCL 3400 J 3350 J
Manganese No MCL 105 18.4
Nickel No MCL 5.2 U 5.2 U
Potassium No MCL 1710 J 5510
Selenium 50 2.4 U 2.9 J
Sodium No MCL 7110 8300
Vanadium No MCL 16 J 7.5 J
Zinc No MCL 30.2 J 14.9 J

Dissolved Metals (UG/L)
Aluminum No MCL 20.9 J 146 J
Arsenic 10 2.6 U 2.6 UL
Barium 2,000 37.2 J 30.9 J
Beryllium 4 0.2 U 0.2 U
Cadmium 5 2.3 U 2.3 U
Calcium No MCL 129000 69800
Cobalt No MCL 4.6 J 2.1 UL
Copper 1,300 2.3 J 4 J
Iron No MCL 17.7 J 5.8 J

MCL- 
Groundwa

ter

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover Aquifer

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 52 NA NA NA NA 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 5 J 10 U 6 B 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 3 J
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 67 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 4 J 190 3 J 3 J 1 J 10 U 2 J
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

NA NA NA NA NA NA NA 10 U 2 J 10 U 10 U NA
NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U NA

10 U 10 U 10 U 10 U 9 U 10 U 9 U NA NA NA NA 10 U
10 U 10 U 10 U 10 U 9 U 10 U 9 U NA NA NA NA 10 U

3 J NA NA 1 J 2 J 10 U 9 U NA NA NA NA 10 U
10 U 10 U 10 U 10 U 9 U 10 U 9 U NA NA NA NA 10 U
10 U 10 U 10 U 10 U 9 U 10 U 9 U NA NA NA NA 10 U
10 U 10 U 10 U 10 U 9 U 10 U 9 U NA NA NA NA 10 U

1.4 0.31 U 0.31 U 0.7 1.3 0.22 U 0.16 U NA NA NA NA 0.32 U

1,310 1,400 J 1,140 J 968 23.3 U 2,200 217 B NA NA NA NA 323
0.9 U 2 U 2 U 0.9 U 3.5 3.9 0.9 U NA NA NA NA 0.9 U

67.5 25.2 28.1 16.2 97.1 52.7 25.4 NA NA NA NA 15.9
0.9 B 1 U 1 U 0.8 U 0.8 U 0.8 U 0.8 U NA NA NA NA 0.8 U
2.2 U 4 U 4 U 2.2 U 2.2 U 2.2 U 2.2 U NA NA NA NA 2.2 U

2,150 9,470 9,000 14,200 23,000 94,400 23,200 NA NA NA NA 87,900
2.4 U 8 U 8 U 2.4 U 2.4 U 6.4 2.4 U NA NA NA NA 2.4 U

11.2 6 U 6 U 3 U 3 U 3.4 3.3 NA NA NA NA 4.1
2 U 5 U 5 U 2 U 2 U 2.8 2.6 NA NA NA NA 2 U

407 2,460 J 1,920 J 1,210 55,300 3,840 304 NA NA NA NA 730
3.6 2.3 J 2.2 J 1 1.1 2.3 0.86 NA NA NA NA 0.95

1,030 4,410 J 4,320 J 4,220 3,580 5,350 4,620 NA NA NA NA 2,520
47.9 164 163 90.6 1,500 71.8 6.6 B NA NA NA NA 30.7
11.3 U 18 U 18 U 11.3 U 11.3 U 11.3 U 11.3 U NA NA NA NA 11.3 U
828 U 2,930 2,380 1,250 1,370 L 3,010 2,910 NA NA NA NA 1,120
1.3 U 2 UJ 2 U 1.3 U 1.5 1.3 U 1.3 U NA NA NA NA 1.3 U

3,530 1,880 J 1,810 J 3,470 2,240 2,480 4,430 NA NA NA NA 6,890
2.7 6 U 6 U 4.3 2.4 U 7.8 3.7 NA NA NA NA 3.9

11.9 20.1 U 16.6 U 3.6 U 6.1 L 30.1 10.1 NA NA NA NA 3.6 U

966 345 J 296 J 255 B 383 29.4 B 51.6 B NA NA NA NA 23.3 U
0.9 U 2 UJ 2 UJ 0.9 U 4.4 L 1.7 0.9 U NA NA NA NA 0.9 U

66.1 21.2 21 13.4 101 47.7 30.2 NA NA NA NA 14.4
0.96 B 1 U 1 U 0.8 U 0.8 U 0.9 B 0.8 U NA NA NA NA 0.8 U

2.2 U 4 U 4 U 2.2 U 2.2 U 2.2 U 2.2 U NA NA NA NA 2.2 U
2,190 9,190 9,490 13,600 23,700 94,400 20,800 NA NA NA NA 85,600

14.2 6 U 6 U 4.7 5.7 4.1 3.6 NA NA NA NA 3 U
2 U 5 U 5 U 2 U 2 U 2.4 27.6 NA NA NA NA 2 U

31.6 B 43.5 J 39.4 J 95.9 B 54,900 1,970 54.8 B NA NA NA NA 22 B

Historical DataGW RI Data LTM Data LTM Data LTM DataHistorical Data Historical Data Historical DataHistorical DataHistorical Data Historical Data Historical Data

ColumbiaColumbia Columbia
YS01-GW021

YS01-MW021-0296YS01-MW020-0805

Columbia Columbia
YS01-GW020

YS01-MW020-0904
02/10/96

YS01-MW020-0505
05/04/05 08/04/05

YS01-GW019

09/22/04
YS01-MW020-0205

02/10/05
YS01-MW017-0296

02/08/96
YS01-MW019-0296

02/09/96
YS01-MW020-0296

02/10/96

YS01-GW018
YS01-MW018-0296

02/09/96

YS01-GW017
YS01-MW017-0792

07/20/92
YS01-MW017P-0792

07/20/9202/08/96
YS01-MW014-0296

Columbia
YS01-GW014
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TABLE 4-4
Groundwater Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

MCL- 
Groundwa

ter

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover Aquifer

Lead 15 1.5 UL 1.5 U
Magnesium No MCL 2520 J 3410 J
Manganese No MCL 50.4 12.2 J
Nickel No MCL 5.2 U 5.2 U
Potassium No MCL 1270 J 5680
Selenium 50 2.6 U 3.9 K
Sodium No MCL 6720 8570
Vanadium No MCL 2.7 J 6.3 J
Zinc No MCL 15.6 J 5.9 J

Wet Chemistry (MG/L)
Nitrate 10 NA NA

Notes:
     Shaded values indicate the analyte was detected
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

Historical DataGW RI Data LTM Data LTM Data LTM DataHistorical Data Historical Data Historical DataHistorical DataHistorical Data Historical Data Historical Data

ColumbiaColumbia Columbia
YS01-GW021

YS01-MW021-0296YS01-MW020-0805

Columbia Columbia
YS01-GW020

YS01-MW020-0904
02/10/96

YS01-MW020-0505
05/04/05 08/04/05

YS01-GW019

09/22/04
YS01-MW020-0205

02/10/05
YS01-MW017-0296

02/08/96
YS01-MW019-0296

02/09/96
YS01-MW020-0296

02/10/96

YS01-GW018
YS01-MW018-0296

02/09/96

YS01-GW017
YS01-MW017-0792

07/20/92
YS01-MW017P-0792

07/20/9202/08/96
YS01-MW014-0296

Columbia
YS01-GW014

1.6 2 UJ 2 UJ 0.8 U 1.7 K 0.8 U 1.5 U NA NA NA NA 2.4
1,000 4,370 J 4,430 J 4,060 3,680 5,220 4,650 NA NA NA NA 2,440

48.1 140 138 84.3 1,530 64.8 10.3 B NA NA NA NA 29.4
11.3 U 18 U 18 U 11.3 U 11.3 U 11.3 U 11.3 U NA NA NA NA 11.3 U
847 3,140 3,120 J 1,020 2,000 2,490 2,390 NA NA NA NA 1,300
1.3 U 2 UJ 2 UJ 1.3 U 1.3 U 1.3 U 1.3 U NA NA NA NA 1.3 U

3,570 1,650 J 1,630 J 3,380 2,270 2,430 4,410 NA NA NA NA 6,950
2.4 U 6 U 6 U 2.4 U 2.4 U 2.4 U 2.4 NA NA NA NA 2.4 U

11.9 9.2 U 10.6 U 3.6 U 14.8 28.3 31.8 NA NA NA NA 3.6 U

NA 6.4 J 8.2 J NA NA NA NA NA NA NA NA NA
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TABLE 4-5
Groundwater Analytical Detections at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2-Dichloroethene (total) 70 NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Bromodichloromethane 80 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chloroform 80 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Methylene chloride 5 2 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 2 B 10 U 10 U
Toluene 1,000 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Trichloroethene 5 1 U 3 J 3 J 10 U 9 J 3 J 16 10 10 U 10 U 10 U 10 U
Vinyl chloride 2 1 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
cis-1,2-Dichloroethene 70 1 U NA NA NA NA NA NA NA NA 10 U 10 U 10 U
trans-1,2-Dichloroethene 100 1 U NA NA NA NA NA NA NA NA 10 U 10 U 10 U

Semi-volatile Organic Compounds (UG/L)
Di-n-octylphthalate No MCL 10 U 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA
Phenanthrene No MCL 10 U 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA

Total Metals (UG/L)
Aluminum No MCL 1160 10,600 J 4,410 K 11,200 K 6,970 J 3,290 K 34,900 J 3,210 K 498 K NA NA NA
Arsenic 10 3.5 J 20.4 J 13.6 24.6 13.6 J 11.3 17.8 J 9.8 0.9 U NA NA NA
Barium 2,000 43.6 J 88.5 39.9 61 69 47.8 163 39.4 25.8 NA NA NA
Beryllium 4 0.2 U 1.6 0.8 U 0.8 U 1.1 0.8 U 4.7 0.8 U 0.8 U NA NA NA
Cadmium 5 2.3 U 4 U 2.2 UL 2.2 UL 4 U 2.2 U 8.4 2.2 U 2.2 UL NA NA NA
Calcium No MCL 67100 140,000 105,000 130,000 171,000 138,000 370,000 131,000 88,900 NA NA NA
Chromium 100 4.7 L 54.3 19.9 46.9 38.2 18.7 188 14.3 2.4 U NA NA NA
Cobalt No MCL 2.1 U 10.1 3 U 3.7 6 U 4.2 29.4 3 U 3 U NA NA NA
Copper 1,300 4.5 J 14.6 4.8 13.3 9.9 3.5 38.3 2.7 2 U NA NA NA
Iron No MCL 2350 44,600 J 12,200 28,000 22,900 J 8,830 107,000 J 6,520 1,740 NA NA NA
Lead 15 1.5 U 15.2 3.4 9.8 10.3 U 2.6 K 118 1.8 K 0.8 U NA NA NA
Magnesium No MCL 3350 J 7,130 3,190 5,460 5,480 3,680 15,900 3,890 1,720 NA NA NA
Manganese No MCL 18.4 207 60.5 118 110 35 492 22.6 91.3 NA NA NA
Mercury 2 0.2 UL 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA
Nickel No MCL 5.2 U 21.3 11.3 U 11.3 U 18 U 11.3 U 84.1 11.3 U 11.3 U NA NA NA
Potassium No MCL 5510 4,960 2,600 4,540 3,950 2,470 L 12,100 1,730 L 1,230 NA NA NA
Selenium 50 2.9 J 2 UJ 1.4 L 1.7 2 UJ 1.3 U 20 UJ 1.3 U 1.3 U NA NA NA
Silver No MCL 1.7 U 6 U 3.1 U 3.1 U 6 U 3.1 U 7.3 3.1 U 3.1 U NA NA NA
Sodium No MCL 8300 6,680 6,050 6,480 10,900 10,400 11,200 9,630 8,530 NA NA NA
Vanadium No MCL 7.5 J 49 26.2 54.1 56.5 23.5 204 19.1 5.9 NA NA NA
Zinc No MCL 14.9 J 82.1 J 21.7 49 49.2 J 18 218 J 15.3 3.6 NA NA NA

Dissolved Metals (UG/L)
Aluminum No MCL 146 J 35 U 23.3 U 23.3 U 35 U 30 K 35 U 23.9 K 23.3 U NA NA NA
Arsenic 10 2.6 UL 2 UJ 1 1.2 2 UJ 0.9 U 2 UJ 1.4 0.9 U NA NA NA
Barium 2,000 30.9 J 25.3 20.6 20.9 34.8 34.1 28.8 27.6 23.9 NA NA NA
Cadmium 5 2.3 U 4 U 2.2 UL 2.2 UL 4 U 2.2 U 4 U 2.9 K 2.2 UL NA NA NA
Calcium No MCL 69800 90,500 77,500 80,200 132,000 119,000 138,000 118,000 83,800 NA NA NA
Chromium 100 1.5 U 8 U 2.4 U 2.4 U 8 U 2.4 U 8 U 2.4 U 7.3 NA NA NA
Copper 1,300 4 J 5 U 2 U 2 U 5 U 2 U 5 U 2 U 2 U NA NA NA
Iron No MCL 5.8 J 139 J 52.9 47.4 19 UJ 42.2 25.4 J 28.9 238 NA NA NA
Lead 15 1.5 U 16.8 0.8 U 0.8 U 2 U 0.8 U 2 U 0.8 U 0.8 U NA NA NA
Magnesium No MCL 3410 J 2,220 1,650 1,820 2,990 2,590 3,410 2,930 1,560 NA NA NA
Manganese No MCL 12.2 J 22.2 14.4 14.8 2 U 1.6 U 6.3 2.1 88.3 NA NA NA

YS03-GW006
YS03-MW006-0792

07/21/92
YS03-MW006-0296

02/11/96
YS03-MW006P-0296

02/11/96

YS03-GW008
YS03-MW007-0792

07/21/92
YS03-MW007-0296

02/11/96

YS03-GW007
YS03-MW008-0792

07/21/92
YS03-MW008-0296

02/11/96
YS03-MW008A-0296

02/12/96
YS03-MW008A-0600

06/12/00
YS03-MW008A-0904

09/19/04
YS03-MW008AP-0904

09/19/04

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data GW RI Data GW RI Data

MCL-
Groundwa

ter

Maximum 
Background - 

Yorktown-
Eastover Aquifer

Yorktown-Eastover
YS03-GW008A
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TABLE 4-5
Groundwater Analytical Detections at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS03-GW006
YS03-MW006-0792

07/21/92
YS03-MW006-0296

02/11/96
YS03-MW006P-0296

02/11/96

YS03-GW008
YS03-MW007-0792

07/21/92
YS03-MW007-0296

02/11/96

YS03-GW007
YS03-MW008-0792

07/21/92
YS03-MW008-0296

02/11/96
YS03-MW008A-0296

02/12/96
YS03-MW008A-0600

06/12/00
YS03-MW008A-0904

09/19/04
YS03-MW008AP-0904

09/19/04

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data GW RI Data GW RI Data

MCL-
Groundwa

ter

Maximum 
Background - 

Yorktown-
Eastover Aquifer

Yorktown-Eastover
YS03-GW008A

Potassium No MCL 5680 1,160 828 U 1,390 970 U 948 L 970 U 828 UL 1,190 NA NA NA
Sodium No MCL 8570 6,540 5,950 6,100 10,700 9,990 11,400 9,970 8,640 NA NA NA
Vanadium No MCL 6.3 J 11.6 2.4 U 2.7 15.2 2.4 U 16.8 2.4 U 5 NA NA NA
Zinc No MCL 5.9 J 59.8 J 3.6 U 3.6 U 134 J 3.6 U 35.4 J 3.6 U 3.6 U NA NA NA

Wet Chemistry (MG/L)
Nitrate 10 NA 0.1 U NA NA 0.17 NA 0.1 U NA NA NA NA NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher
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TABLE 4-5
Groundwater Analytical Detections at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 1
1,2-Dichloroethene (total) 70 NA
Bromodichloromethane 80 1
Chloroform 80 1
Methylene chloride 5 2
Toluene 1,000 1
Trichloroethene 5 1
Vinyl chloride 2 1
cis-1,2-Dichloroethene 70 1
trans-1,2-Dichloroethene 100 1

Semi-volatile Organic Compounds (UG/L)
Di-n-octylphthalate No MCL 10
Phenanthrene No MCL 10

Total Metals (UG/L)
Aluminum No MCL 1160
Arsenic 10 3.5
Barium 2,000 43.6
Beryllium 4 0.2
Cadmium 5 2.3
Calcium No MCL 67100
Chromium 100 4.7
Cobalt No MCL 2.1
Copper 1,300 4.5
Iron No MCL 2350
Lead 15 1.5
Magnesium No MCL 3350
Manganese No MCL 18.4
Mercury 2 0.2
Nickel No MCL 5.2
Potassium No MCL 5510
Selenium 50 2.9
Silver No MCL 1.7
Sodium No MCL 8300
Vanadium No MCL 7.5
Zinc No MCL 14.9

Dissolved Metals (UG/L)
Aluminum No MCL 146
Arsenic 10 2.6
Barium 2,000 30.9
Cadmium 5 2.3
Calcium No MCL 69800
Chromium 100 1.5
Copper 1,300 4
Iron No MCL 5.8
Lead 15 1.5
Magnesium No MCL 3410
Manganese No MCL 12.2

MCL-
Groundwa

ter

Maximum 
Background

Yorktown-
Eastover Aqu

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA NA 61 110 12
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 1 J 10 U 10 U 10 U 29 10 U 10 U
10 U 56 10 U 10 U 10 U 57 3 B 10 U 10 U 10 U

2 B 10 U 10 U 2 J 0.9 B 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 5 J 4 B 5 J 4 J 86 83 B 10
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA

NA NA NA NA NA NA NA 11 U 10 U 10 U
NA NA NA NA NA NA NA 11 U 2 J 10 U

NA NA NA NA NA NA NA 202,000 J 83.8 K 432 K
NA NA NA NA NA NA NA 4.1 J 0.9 U 0.9 U
NA NA NA NA NA NA NA 1,220 34.8 26.7
NA NA NA NA NA NA NA 23 0.8 U 0.8 U
NA NA NA NA NA NA NA 29.7 2.2 UL 2.2 U
NA NA NA NA NA NA NA 232,000 105,000 86,500
NA NA NA NA NA NA NA 1,100 2.4 U 3.7
NA NA NA NA NA NA NA 191 3 U 3 U
NA NA NA NA NA NA NA 287 2 U 5.3
NA NA NA NA NA NA NA 66,700 J 212 2,100
NA NA NA NA NA NA NA 146 J 0.8 U 0.8 U
NA NA NA NA NA NA NA 75,000 2,270 1,590
NA NA NA NA NA NA NA 4,810 73.4 106
NA NA NA NA NA NA NA 0.54 0.1 U 0.1 U
NA NA NA NA NA NA NA 594 11.3 U 11.3 U
NA NA NA NA NA NA NA 46,400 4,240 2,470 L
NA NA NA NA NA NA NA 20 UJ 1.3 U 1.3 U
NA NA NA NA NA NA NA 44.2 3.1 U 3.1 U
NA NA NA NA NA NA NA 23,300 11,200 7,880
NA NA NA NA NA NA NA 498 2.4 U 2.4 U
NA NA NA NA NA NA NA 2,840 J 3.6 U 13.6

NA NA NA NA NA NA NA 43.7 J 23.3 U 23.3 U
NA NA NA NA NA NA NA 2 UJ 0.9 U 0.9 U
NA NA NA NA NA NA NA 35.8 33.8 23.9
NA NA NA NA NA NA NA 4 U 2.2 UL 2.2 U
NA NA NA NA NA NA NA 134,000 106,000 78,200
NA NA NA NA NA NA NA 8 U 2.4 U 2.4 U
NA NA NA NA NA NA NA 5 U 2 U 2 U
NA NA NA NA NA NA NA 82.8 J 9.7 U 9.7 U
NA NA NA NA NA NA NA 2.5 U 0.8 U 0.8 U
NA NA NA NA NA NA NA 3,230 2,220 1,400
NA NA NA NA NA NA NA 128 81.3 95.6

YS03-MW008A-0205
02/11/05

YS03-MW008A-0505
05/04/05

YS03-MW008A-0805
08/03/05

YS03-MW008B-1004
10/06/04

YS03-GW008B
YS03-MW008B-0205

02/11/05
YS03-MW008B-0505

05/04/05
YS03-MW008B-0805

08/03/05

YS03-GW015
YS03-MW015-0792

07/21/92
YS03-MW015-0296

02/12/96

YS03-GW015A
YS03-MW015A-0296

02/11/96

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

LTM Data LTM Data LTM Data GW RI Data LTM Data LTM Data LTM Data Historical Data Historical Data Historical Data

Yorktown-Eastover
YS03-GW008A
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TABLE 4-5
Groundwater Analytical Detections at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

MCL-
Groundwa

ter

Maximum 
Background

Yorktown-
Eastover Aqu

Potassium No MCL 5680
Sodium No MCL 8570
Vanadium No MCL 6.3
Zinc No MCL 5.9

Wet Chemistry (MG/L)
Nitrate 10 NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS03-MW008A-0205
02/11/05

YS03-MW008A-0505
05/04/05

YS03-MW008A-0805
08/03/05

YS03-MW008B-1004
10/06/04

YS03-GW008B
YS03-MW008B-0205

02/11/05
YS03-MW008B-0505

05/04/05
YS03-MW008B-0805

08/03/05

YS03-GW015
YS03-MW015-0792

07/21/92
YS03-MW015-0296

02/12/96

YS03-GW015A
YS03-MW015A-0296

02/11/96

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

LTM Data LTM Data LTM Data GW RI Data LTM Data LTM Data LTM Data Historical Data Historical Data Historical Data

Yorktown-Eastover
YS03-GW008A

NA NA NA NA NA NA NA 2,200 3,660 1,920 L
NA NA NA NA NA NA NA 14,400 9,260 7,680
NA NA NA NA NA NA NA 13.9 2.8 2.4 U
NA NA NA NA NA NA NA 89.7 J 3.6 U 3.6 U

NA NA NA NA NA NA NA 0.12 NA NA
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TABLE 4-5
Groundwater Analytical Detections at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 1
1,2-Dichloroethene (total) 70 NA
Bromodichloromethane 80 1
Chloroform 80 1
Methylene chloride 5 2
Toluene 1,000 1
Trichloroethene 5 1
Vinyl chloride 2 1
cis-1,2-Dichloroethene 70 1
trans-1,2-Dichloroethene 100 1

Semi-volatile Organic Compounds (UG/L)
Di-n-octylphthalate No MCL 10
Phenanthrene No MCL 10

Total Metals (UG/L)
Aluminum No MCL 1160
Arsenic 10 3.5
Barium 2,000 43.6
Beryllium 4 0.2
Cadmium 5 2.3
Calcium No MCL 67100
Chromium 100 4.7
Cobalt No MCL 2.1
Copper 1,300 4.5
Iron No MCL 2350
Lead 15 1.5
Magnesium No MCL 3350
Manganese No MCL 18.4
Mercury 2 0.2
Nickel No MCL 5.2
Potassium No MCL 5510
Selenium 50 2.9
Silver No MCL 1.7
Sodium No MCL 8300
Vanadium No MCL 7.5
Zinc No MCL 14.9

Dissolved Metals (UG/L)
Aluminum No MCL 146
Arsenic 10 2.6
Barium 2,000 30.9
Cadmium 5 2.3
Calcium No MCL 69800
Chromium 100 1.5
Copper 1,300 4
Iron No MCL 5.8
Lead 15 1.5
Magnesium No MCL 3410
Manganese No MCL 12.2

MCL-
Groundwa

ter

Maximum 
Background

Yorktown-
Eastover Aqu

10 U 10 U 10 U 4 J 2 J 100 U 2 J 0.8 J 10 U 10 U 10 U 2 J
10 U 10 U 10 U 570 NA NA NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 100 U 1 J 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 4 B 10 U 100 U 10 U 10 U 10 U 1 J 10 U 10 U
10 U 10 U 10 U 10 U 3 B 12 B 10 U 10 U 10 U 13 B 4 B 2 B
10 U 10 U 10 U 10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 860 510 480 120 160 150 190 140 140
10 U 10 U 10 U 48 15 12 J 42 25 21 11 39 39
NA NA NA NA 490 470 320 290 260 230 440 400
NA NA NA NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 0.9 J

10 U 10 U 10 U 10 U NA NA 10 U NA NA NA NA NA
2 J 10 U 10 U 10 U NA NA 10 U NA NA NA NA NA

6,450 J 1,660 K 1,740 K 32,300 K NA NA 140 B NA NA NA NA NA
2 UJ 4.8 4.5 15.6 NA NA 1.8 U NA NA NA NA NA

96.4 37.9 40.5 131 NA NA 38.9 J NA NA NA NA NA
1 U 0.8 U 0.8 U 2.3 NA NA 0.1 U NA NA NA NA NA
4 U 2.2 U 2.2 U 2.5 L NA NA 0.2 U NA NA NA NA NA

310,000 77,800 83,500 252,000 NA NA 159,000 NA NA NA NA NA
17 2.4 U 2.4 U 177 NA NA 2.2 B NA NA NA NA NA

8 3.3 3 U 13.5 NA NA 0.47 B NA NA NA NA NA
10.9 7.1 6.9 31.5 NA NA 0.64 B NA NA NA NA NA

18,600 J 1,130 1,440 91,100 NA NA 417 B NA NA NA NA NA
6.9 U 0.8 U 3.2 22 NA NA 0.9 U NA NA NA NA NA

1,820 390 460 14,200 NA NA 4,660 J NA NA NA NA NA
75.4 3.6 5.6 621 NA NA 53.8 NA NA NA NA NA

0.1 U 0.1 U 0.1 U 0.1 U NA NA 0.1 UJ NA NA NA NA NA
18 U 11.3 U 11.3 U 58.6 NA NA 1.6 B NA NA NA NA NA

18,100 4,090 3,540 L 11,800 NA NA 604 J NA NA NA NA NA
2 UJ 1.3 U 1.5 1.3 U NA NA 2.6 U NA NA NA NA NA
6 U 3.1 U 3.1 U 3.1 U NA NA 0.7 U NA NA NA NA NA

25,500 11,300 11,300 9,880 NA NA 11,600 NA NA NA NA NA
42.3 9.5 6.6 225 NA NA 1.1 B NA NA NA NA NA
35.9 J 4.8 6.6 180 NA NA 5.7 B NA NA NA NA NA

1,620 J 1,100 K 1,110 K 23.3 U NA NA 4.8 B NA NA NA NA NA
2 UJ 2.5 K 2.7 0.9 U NA NA 1.8 U NA NA NA NA NA

74.7 34.7 35.1 30.1 NA NA 37.1 J NA NA NA NA NA
4 U 2.2 U 2.2 U 2.2 UL NA NA 0.2 U NA NA NA NA NA

325,000 66,100 68,300 127,000 NA NA 157,000 NA NA NA NA NA
8 U 2.4 U 2.4 U 2.4 U NA NA 0.5 U NA NA NA NA NA

5.2 2 U 2 U 3.9 NA NA 0.5 U NA NA NA NA NA
19 UJ 12.3 14 76.3 NA NA 55.6 B NA NA NA NA NA

2 U 0.8 U 0.8 U 0.8 U NA NA 0.9 U NA NA NA NA NA
266 26.9 U 30.4 B 4,390 NA NA 4,570 J NA NA NA NA NA

2 U 1.8 1.6 U 204 NA NA 53.5 NA NA NA NA NA

YS03-MW018P-0296
02/11/96

YS03-MW018-0792
07/21/92

YS03-MW018-0296
02/11/96

YS03-MW019-0296
02/11/96

YS03-MW019-0600
06/12/00

YS03-MW019P-0600
06/12/00

YS03-MW019-1004
10/06/04

YS03-MW019-0205
02/08/05

YS03-MW019-0805
08/03/05

YS03-MW019P-0805
08/03/05

YS03-MW019P-0205
02/08/05

YS03-MW019-0505
05/05/05

Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data LTM Data LTM Data

Yorktown-Eastover
YS03-GW019

Yorktown-Eastover
YS03-GW018

Yorktown-Eastover
YS03-GW018
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TABLE 4-5
Groundwater Analytical Detections at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

MCL-
Groundwa

ter

Maximum 
Background

Yorktown-
Eastover Aqu

Potassium No MCL 5680
Sodium No MCL 8570
Vanadium No MCL 6.3
Zinc No MCL 5.9

Wet Chemistry (MG/L)
Nitrate 10 NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS03-MW018P-0296
02/11/96

YS03-MW018-0792
07/21/92

YS03-MW018-0296
02/11/96

YS03-MW019-0296
02/11/96

YS03-MW019-0600
06/12/00

YS03-MW019P-0600
06/12/00

YS03-MW019-1004
10/06/04

YS03-MW019-0205
02/08/05

YS03-MW019-0805
08/03/05

YS03-MW019P-0805
08/03/05

YS03-MW019P-0205
02/08/05

YS03-MW019-0505
05/05/05

Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data LTM Data LTM Data

Yorktown-Eastover
YS03-GW019

Yorktown-Eastover
YS03-GW018

Yorktown-Eastover
YS03-GW018

18,600 3,670 L 3,760 L 1,430 NA NA 530 J NA NA NA NA NA
28,400 11,400 11,400 8,820 NA NA 12,000 NA NA NA NA NA

26.6 5.5 5.5 2.4 U NA NA 0.4 U NA NA NA NA NA
190 J 3.6 U 3.6 U 3.6 U NA NA 0.7 U NA NA NA NA NA

0.11 NA NA NA NA NA NA NA NA NA NA NA
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TABLE 4-5
Groundwater Analytical Detections at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 1
1,2-Dichloroethene (total) 70 NA
Bromodichloromethane 80 1
Chloroform 80 1
Methylene chloride 5 2
Toluene 1,000 1
Trichloroethene 5 1
Vinyl chloride 2 1
cis-1,2-Dichloroethene 70 1
trans-1,2-Dichloroethene 100 1

Semi-volatile Organic Compounds (UG/L)
Di-n-octylphthalate No MCL 10
Phenanthrene No MCL 10

Total Metals (UG/L)
Aluminum No MCL 1160
Arsenic 10 3.5
Barium 2,000 43.6
Beryllium 4 0.2
Cadmium 5 2.3
Calcium No MCL 67100
Chromium 100 4.7
Cobalt No MCL 2.1
Copper 1,300 4.5
Iron No MCL 2350
Lead 15 1.5
Magnesium No MCL 3350
Manganese No MCL 18.4
Mercury 2 0.2
Nickel No MCL 5.2
Potassium No MCL 5510
Selenium 50 2.9
Silver No MCL 1.7
Sodium No MCL 8300
Vanadium No MCL 7.5
Zinc No MCL 14.9

Dissolved Metals (UG/L)
Aluminum No MCL 146
Arsenic 10 2.6
Barium 2,000 30.9
Cadmium 5 2.3
Calcium No MCL 69800
Chromium 100 1.5
Copper 1,300 4
Iron No MCL 5.8
Lead 15 1.5
Magnesium No MCL 3410
Manganese No MCL 12.2

MCL-
Groundwa

ter

Maximum 
Background

Yorktown-
Eastover Aqu

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
24 NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

4 B 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 2 B 10 U 10 U 13 B 3 B 10 U 10 U 14 B 4 B

3 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
24 5 J 6 J 6 J 4 J 2 J 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 4 J 10 U 10 U 10 U
NA 7 J 6 J 8 J 5 J 4 J 5 J 10 U 10 U 10 U
NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

3 J NA 10 U NA NA NA NA NA NA NA
10 U NA 10 U NA NA NA NA NA NA NA

6,780 K NA 316 NA NA NA NA NA NA NA
10.6 NA 4.2 B NA NA NA NA NA NA NA
41.4 NA 18.9 B NA NA NA NA NA NA NA

0.8 U NA 0.1 U NA NA NA NA NA NA NA
2.2 UL NA 0.2 U NA NA NA NA NA NA NA

108,000 NA 76,500 NA NA NA NA NA NA NA
41.6 NA 1.7 B NA NA NA NA NA NA NA

3 U NA 0.5 U NA NA NA NA NA NA NA
9 NA 0.61 B NA NA NA NA NA NA NA

16,400 NA 560 NA NA NA NA NA NA NA
5.7 NA 1.1 U NA NA NA NA NA NA NA

4,220 NA 1,150 J NA NA NA NA NA NA NA
119 NA 55.3 NA NA NA NA NA NA NA
0.1 U NA 0.1 UJ NA NA NA NA NA NA NA

11.3 U NA 0.6 U NA NA NA NA NA NA NA
4,520 NA 987 J NA NA NA NA NA NA NA

1.3 U NA 2.4 U NA NA NA NA NA NA NA
3.1 U NA 0.8 U NA NA NA NA NA NA NA

21,200 NA 5,530 NA NA NA NA NA NA NA
32.1 NA 1.2 B NA NA NA NA NA NA NA
44.7 NA 20.2 B NA NA NA NA NA NA NA

23.3 U NA 4.4 U NA NA NA NA NA NA NA
0.9 U NA 3.6 B NA NA NA NA NA NA NA

23.6 NA 18.8 B NA NA NA NA NA NA NA
2.2 UL NA 0.2 U NA NA NA NA NA NA NA

69,700 NA 81,900 NA NA NA NA NA NA NA
2.4 U NA 0.5 U NA NA NA NA NA NA NA

2 U NA 0.5 U NA NA NA NA NA NA NA
9.7 U NA 10.7 U NA NA NA NA NA NA NA
0.8 U NA 0.9 U NA NA NA NA NA NA NA

1,510 NA 1,120 J NA NA NA NA NA NA NA
51.3 NA 57.6 NA NA NA NA NA NA NA

YS03-GW019A
YS03-MW019A-0904

09/22/04
YS03-MW019A-0205

02/08/05
YS03-MW019A-0296

02/11/96
YS03-MW019A-0600

06/12/00
YS03-MW019A-0505

05/05/05
YS03-MW019A-0805

08/03/05

YS03-GW020
YS03-MW020-1004

10/06/04
YS03-MW020-0205

02/08/05
YS03-MW020-0505

05/05/05 08/02/05

Yorktown-Eastover Yorktown-Eastover

YS03-MW020-0805

Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data GW RI Data LTM Data LTM Data LTM Data
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TABLE 4-5
Groundwater Analytical Detections at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

MCL-
Groundwa

ter

Maximum 
Background

Yorktown-
Eastover Aqu

Potassium No MCL 5680
Sodium No MCL 8570
Vanadium No MCL 6.3
Zinc No MCL 5.9

Wet Chemistry (MG/L)
Nitrate 10 NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS03-GW019A
YS03-MW019A-0904

09/22/04
YS03-MW019A-0205

02/08/05
YS03-MW019A-0296

02/11/96
YS03-MW019A-0600

06/12/00
YS03-MW019A-0505

05/05/05
YS03-MW019A-0805

08/03/05

YS03-GW020
YS03-MW020-1004

10/06/04
YS03-MW020-0205

02/08/05
YS03-MW020-0505

05/05/05 08/02/05

Yorktown-Eastover Yorktown-Eastover

YS03-MW020-0805

Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data GW RI Data LTM Data LTM Data LTM Data

2,390 NA 845 J NA NA NA NA NA NA NA
20,600 NA 6,040 NA NA NA NA NA NA NA

5.3 NA 0.4 U NA NA NA NA NA NA NA
3.6 U NA 12.8 B NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA
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TABLE 4-5
Groundwater Analytical Detections at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 7 1
1,2-Dichloroethene (total) 70 NA
Bromodichloromethane 80 1
Chloroform 80 1
Methylene chloride 5 2
Toluene 1,000 1
Trichloroethene 5 1
Vinyl chloride 2 1
cis-1,2-Dichloroethene 70 1
trans-1,2-Dichloroethene 100 1

Semi-volatile Organic Compounds (UG/L)
Di-n-octylphthalate No MCL 10
Phenanthrene No MCL 10

Total Metals (UG/L)
Aluminum No MCL 1160
Arsenic 10 3.5
Barium 2,000 43.6
Beryllium 4 0.2
Cadmium 5 2.3
Calcium No MCL 67100
Chromium 100 4.7
Cobalt No MCL 2.1
Copper 1,300 4.5
Iron No MCL 2350
Lead 15 1.5
Magnesium No MCL 3350
Manganese No MCL 18.4
Mercury 2 0.2
Nickel No MCL 5.2
Potassium No MCL 5510
Selenium 50 2.9
Silver No MCL 1.7
Sodium No MCL 8300
Vanadium No MCL 7.5
Zinc No MCL 14.9

Dissolved Metals (UG/L)
Aluminum No MCL 146
Arsenic 10 2.6
Barium 2,000 30.9
Cadmium 5 2.3
Calcium No MCL 69800
Chromium 100 1.5
Copper 1,300 4
Iron No MCL 5.8
Lead 15 1.5
Magnesium No MCL 3410
Manganese No MCL 12.2

MCL-
Groundwa

ter

Maximum 
Background

Yorktown-
Eastover Aqu

10 U 10 U 10 U 10 U
NA NA NA NA
10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U
10 U 10 U 13 B 3 B
10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U

1 J 10 U 10 U 10 U
10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U

NA NA NA NA
NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

YS03-GW020A
YS03-MW020A-1004

10/06/04
YS03-MW020A-0205

02/08/05
YS03-MW020A-0505

05/05/05
YS03-MW020A-0805

08/02/05

Yorktown-Eastover

LTM Data LTM DataGW RI Data LTM Data
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TABLE 4-5
Groundwater Analytical Detections at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

MCL-
Groundwa

ter

Maximum 
Background

Yorktown-
Eastover Aqu

Potassium No MCL 5680
Sodium No MCL 8570
Vanadium No MCL 6.3
Zinc No MCL 5.9

Wet Chemistry (MG/L)
Nitrate 10 NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS03-GW020A
YS03-MW020A-1004

10/06/04
YS03-MW020A-0205

02/08/05
YS03-MW020A-0505

05/05/05
YS03-MW020A-0805

08/02/05

Yorktown-Eastover

LTM Data LTM DataGW RI Data LTM Data

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA
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TABLE 4-6
Sediment Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
2-Butanone 27 U 22 UJ 28 UJ 25 UJ 26 U 26 U 13 U 34 U 23 U 45 U 37 U
Acetone 160 U 130 UJ 98 UJ 67 UJ 72 U 39 U 59 U 34 U 120 U 420 U 250 J
Benzene 27 U 22 UJ 28 UJ 25 UJ 26 U 26 U 13 U 34 U 23 U 45 U 37 U
Carbon disulfide 10 J 27 J 11 J 12 J 24 J 9 J 13 U 34 U 13 J 34 J 5 J
Methylcyclohexane NA NA NA NA NA NA NA NA NA NA NA
Methylene chloride 27 U 28 UJ 31 UJ 32 UJ 26 U 26 U 26 U 82 U 53 U 88 U 51 U
Toluene 27 UJ 22 UJ 28 UJ 25 UJ 26 U 26 U 13 U 34 U 23 U 45 U 37 U
Trichloroethene 27 UJ 22 UJ 28 UJ 25 UJ 26 U 26 U 13 U 34 U 23 U 45 U 37 U
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA NA NA

Semi-volatile Organic Compounds (UG/KG)
4-Methylphenol 880 U 750 U 910 U 830 U 850 U 93 J 410 U 1,100 U 780 U 1,400 U 1,200 U
Di-n-butylphthalate 880 U 750 U 910 U 830 U 850 U 840 U 410 U 1,100 U 780 U 230 J 350 J
Pentachlorophenol 2,200 U 2,000 U 2,300 U 110 J 2,100 U 2,100 U 1,000 U 2,700 U 2,000 U 3,500 U 3,000 U
Phenol 66 J 750 U 910 U 44 J 850 U 52 J 410 U 1,100 U 780 U 1,400 U 1,200 U

Total Metals (MG/KG)
Aluminum 8,410 10,100 9,590 5,860 7,610 8,580 5,640 14,600 13,800 11,100 13,900
Antimony 23.2 UJ 19.3 UJ 24.5 UJ 20.7 UJ 21.2 UJ 21.7 UJ 11.2 27.3 U 19.1 U 33.7 U 31 U
Arsenic 8.7 9.6 9.4 5 9.1 9.4 3.3 J 9.4 J 12.3 J 6.5 9.6
Barium 19.3 22 20.6 12.9 18 19.3 10.7 28.8 27.2 20.1 28.2
Beryllium 0.84 0.84 0.89 0.52 0.92 0.74 0.4 1.1 0.91 1.5 1.7
Cadmium 2.11 U 1.76 U 2.23 U 1.88 U 1.93 U 1.98 U 1 U 2.48 U 1.73 U 3.07 U 2.82 U
Calcium 1,930 1,860 2,230 1,560 1,620 1,680 904 4,380 2,020 3,090 2,560
Chromium 22.5 89.6 25.1 13.2 20.1 20.9 14.3 36.7 34.3 28.4 38.6
Cobalt 6.8 9.1 5.1 4.1 6.9 5.2 3.5 U 10.4 9.8 5.3 13.2
Copper 14.7 20.7 18.9 11.9 16.3 25.4 6 19.3 17.9 11.4 19.8
Iron 27,500 32,000 31,000 20,000 29,000 29,400 10,900 29,000 29,800 25,200 34,800
Lead 21.5 J 22.2 J 21.6 J 16.9 J 17.4 J 21.6 J 9.1 26 24.7 24.5 27.4
Magnesium 5,540 5,780 5,990 4,310 4,950 5,300 2,730 7,200 5,700 6,640 6,780
Manganese 191 260 194 124 228 222 67.8 187 172 190 J 263 J
Nickel 16.1 162 10 U 12.9 13.9 14.6 7.8 18.2 20 13.8 U 20.6
Potassium 3,090 3,010 2,970 1,760 2,550 2,440 1,510 3,850 3,240 2,740 3,980
Selenium 9.8 UJ 8.43 UJ 11.1 UJ 9.6 UJ 10.2 UJ 9.85 UJ 0.49 U 1.28 UJ 0.92 UJ 1.54 UJ 1.46 UJ
Sodium 12,200 9,560 13,300 12,300 11,000 10,600 6,430 16,300 7,830 19,200 11,800
Vanadium 30.8 31.8 32.4 18.3 26.1 27.8 14 34.6 38.4 29.7 44.9
Zinc 98.2 108 101 68.1 69 84.3 39.7 109 89 100 J 122 J

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG = Milligrams per Kilogram
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS01-SD005
YS01-SD005-A-0892

08/06/92
YS01-SD005-B-0892

08/06/92

YS01-SD006
YS01-SD006-A-0892

08/06/92
YS01-SD006P-A-0892

08/06/92
YS01-SD006-B-0892

08/06/92
YS01-SD006P-B-0892

08/06/92

YS01-SD007
YS01-SD007-A-0892

08/07/92
YS01-SD007P-A-0892

08/07/92
YS01-SD007-B-0892

08/07/92
YS01-SD008-A-0892

08/11/92
YS01-SD008-B-0892

08/11/92

YS01-SD008
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TABLE 4-6
Sediment Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
2-Butanone
Acetone
Benzene
Carbon disulfide
Methylcyclohexane
Methylene chloride
Toluene
Trichloroethene
cis-1,2-Dichloroethene

Semi-volatile Organic Compounds (UG/KG)
4-Methylphenol
Di-n-butylphthalate
Pentachlorophenol
Phenol

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG = Milligrams per Kilogram
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

16 U 15 U 13 UJ 13 UJ 13 U 13 U 13 UJ 12 UJ 12 U 11 U
16 U 36 U 40 J 52 J 28 U 37 U 13 UJ 12 UJ 12 U 11 U
16 U 15 U 13 UJ 13 UJ 13 U 13 U 13 UJ 12 UJ 12 U 11 U
16 U 7 J 13 UJ 13 UJ 13 U 13 U 13 UJ 12 UJ 12 U 11 U
NA NA NA NA NA NA NA NA NA NA
18 U 15 U 17 UJ 13 UJ 13 U 13 U 15 UJ 12 UJ 12 U 11 U
16 U 15 U 13 UJ 13 UJ 13 U 13 U 13 UJ 12 UJ 12 U 2 J
16 U 15 U 13 UJ 13 UJ 13 U 13 U 13 UJ 12 UJ 12 U 11 U
NA NA NA NA NA NA NA NA NA NA

540 U 1,400 U 410 U 420 U 420 U 420 U 410 U 400 U 380 U 360 U
540 U 1,400 U 410 U 420 U 420 U 420 U 410 U 400 U 1,200 B 1,200 B

1,300 U 3,500 U 1,000 U 1,000 U 1,100 U 1,100 U 1,000 U 1,000 U 940 U 900 U
540 U 1,400 U 410 U 420 U 420 U 420 U 410 U 400 U 380 U 360 U

2,840 1,630 2,010 2,420 194 J 691 J 1,790 1,090 1,760 1,240
14.1 UJ 12.7 UJ 11.3 U 10.7 U 11.5 UJ 10.9 UJ 10.1 U 10.3 U 3.3 UL 3.5 UL

2.9 1.9 3.2 J 1.8 J 0.75 J 0.79 J 0.69 J 0.46 UJ 1.5 0.63
6.5 3.6 4.8 4.8 2.7 J 4.6 J 6.8 4.1 25.7 J 16.6 J

0.32 U 0.29 U 0.26 U 0.24 U 0.26 U 0.32 0.28 0.23 U 0.27 U 0.29 U
1.28 U 1.15 U 1.02 U 1.4 U 1.05 UJ 0.99 UJ 0.92 U 0.93 U 0.68 U 0.72 U

1,000 870 77.8 90.5 576 J 441 J 460 249 716 J 341 J
6.4 3.9 6.3 6.6 2.09 J 2.8 J 2.3 1.87 U 2.2 1.1
2.4 1.73 U 2 U 2 U 1.57 U 1.48 U 2.4 U 1.7 U 0.88 B 0.43 U
1.6 U 1.44 U 1.28 U 1.3 1.8 J 2.9 J 1.15 U 1.17 U 4.2 2.9

8,690 5,630 3,980 3,850 653 J 833 J 2,570 1,600 4,280 1,320
8.2 J 4.2 J 3.3 2.5 1.3 J 2.8 J 5 1.8 7.4 8.5

1,840 772 333 388 32.9 U 51.3 144 102 94.2 60.8
64.9 36.4 9.8 8.6 6.2 J 4.6 J 42.9 7.3 66.1 9.1
5.76 U 5.2 U 4.61 U 4.38 U 4.7 U 5.5 4.14 U 4.2 U 2.1 U 2.3 U

1,050 352 431 721 253 U 240 U 223 U 226 U 97.9 U 104 U
6.05 UJ 0.56 UJ 0.51 U 0.5 U 0.52 UJ 0.5 UJ 0.57 J 0.46 U 0.36 U 0.24 U

4,110 1,090 19.6 39.4 48.6 117 89.6 44.8 24.5 B 16 B
9.6 4.7 6.2 7.1 1.57 U 1.8 4.1 1.9 4.3 2.3

35.4 17.1 6.7 7.1 14.5 J 12.9 J 14.1 7.2 16.3 7.7

YS01-SD009
YS01-SD010-B-0892

08/07/92
YS01-SD009-A-0892

08/06/92
YS01-SD009-B-0892

08/06/92
YS01-SD010-A-0892

08/07/92

YS01-SD011
YS01-SD012-B-0892

08/07/92

YS01-SD010 YS01-SD013
YS01-SD011-A-0892

08/03/92

YS01-SD012
YS01-SD011-B-0892

08/03/92
YS01-SD012-A-0892

08/07/92
YS01-SD013-A-0995

09/09/95
YS01-SD013-B-0995

09/09/95
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TABLE 4-6
Sediment Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
2-Butanone
Acetone
Benzene
Carbon disulfide
Methylcyclohexane
Methylene chloride
Toluene
Trichloroethene
cis-1,2-Dichloroethene

Semi-volatile Organic Compounds (UG/KG)
4-Methylphenol
Di-n-butylphthalate
Pentachlorophenol
Phenol

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG = Milligrams per Kilogram
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

12 U 12 U 35 U 26 U 30 UJ 31 UJ 25 U 42 U 23 J 25 J
120 99 35 U 230 180 B 44 B 66 42 U 180 B 210 B

12 U 12 U 35 U 26 U 30 UJ 31 UJ 25 U 42 U 30 U 31 U
12 U 12 U 10 J 29 30 UJ 31 UJ 14 J 42 U 75 J 96 J
NA NA NA NA NA NA NA NA 30 U 31 U
12 U 12 U 35 U 26 U 30 UJ 31 UJ 25 U 42 U 24 B 22 B
12 U 12 U 35 U 26 UJ 30 UJ 31 UJ 25 U 42 U 30 U 31 U
12 U 12 U 35 U 26 U 30 UJ 31 UJ 25 U 42 U 30 U 31 U
NA NA NA NA NA NA NA NA 30 U 31 U

390 U 390 UJ 1,200 U 840 U 990 U 1,000 U 840 U 1,400 U NA NA
1,200 B 1,100 B 1,900 B 2,900 B 3,100 B 3,000 B 3,000 B 2,500 B NA NA

960 U 970 UJ 2,900 U 2,100 U 2,500 U 2,600 U 2,100 U 3,500 U NA NA
390 U 390 UJ 1,200 U 840 U 990 U 1,000 U 840 U 1,400 U NA NA

434 659 15,500 21,100 17,400 14,500 15,900 20,500 NA NA
3.4 UL 3.7 UL 10.7 UL 8.3 UL 10.2 UL 11.2 UL 7.9 UL 11.6 UL NA NA

0.37 U 0.3 U 8 12.6 9.5 15.4 12.7 8.1 NA NA
1.9 J 3.9 J 46.1 J 37.6 J 33.5 J 30.3 J 31.4 J 39.9 J NA NA

0.28 U 0.31 U 0.88 U 0.69 U 0.84 U 0.92 U 0.66 U 0.96 U NA NA
0.69 U 0.76 U 2.2 U 1.7 U 2.1 U 2.3 U 1.7 2.4 U NA NA

1,540 J 39,000 J 129,000 J 3,420 J 2,450 J 2,350 J 2,250 J 2,920 J NA NA
0.7 U 1.5 32.2 42.2 39.7 36 36.3 45.8 NA NA

0.46 0.45 U 6.2 8 7.1 8 6.9 8.9 NA NA
0.82 0.96 20.2 14 26.1 26.7 23.7 26.4 NA NA
577 1,350 31,400 37,200 39,100 38,200 36,600 38,100 NA NA
0.91 1.4 56.8 14 25.6 29.2 28.8 26.2 NA NA
109 525 7,680 6,590 7,730 7,380 6,850 9,050 NA NA
3.7 11.6 262 379 238 228 228 286 NA NA
2.1 U 2.4 U 11.8 17.3 18.4 17.5 17.5 21 NA NA

98.9 U 141 3,680 4,010 3,850 3,740 3,550 5,090 NA NA
0.33 U 0.26 U 0.97 U 0.59 U 0.74 U 0.85 U 0.76 U 1.2 U NA NA
318 559 13,600 5,820 13,800 14,400 9,860 21,100 NA NA
0.79 1.8 38.6 47.7 46.8 43.8 46.9 51.8 NA NA

3.1 4.8 99.8 72.1 128 120 112 135 NA NA

YS01-SD014-B-0995
09/08/95 09/09/95

YS01-SD014-A-0995
09/08/95 05/10/00

YS01-SD015-A-0995
09/08/95

YS01-SD016
YS01-SD015-B-0995

09/08/95
YS01-SD016-A-0995

09/09/95

YS01-SD015
YS01-SD016-B-0995YS01-SD016P-A-0995

09/09/95

YS01-SD018YS01-SD017
YS01-SD017-0995

09/08/95
YS01-SD018-0500

05/10/00
YS01-SD018P-0500

YS01-SD014 YS01-SD014
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TABLE 4-6
Sediment Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
2-Butanone
Acetone
Benzene
Carbon disulfide
Methylcyclohexane
Methylene chloride
Toluene
Trichloroethene
cis-1,2-Dichloroethene

Semi-volatile Organic Compounds (UG/KG)
4-Methylphenol
Di-n-butylphthalate
Pentachlorophenol
Phenol

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG = Milligrams per Kilogram
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

6 J 22 U 17 U 27 U 37 U 15 J 16 U 16 U 16 U 34 U
46 B 78 J 17 UJ 14 J 55 B 100 B 50 J 16 UJ 16 U 90 B
17 U 22 U 17 U 27 U 37 U 31 U 16 U 16 U 16 U 34 U
30 J 22 UJ 17 U 27 U 37 U 51 J 16 UJ 16 U 16 U 34 U
17 U 22 U 17 U 27 U 37 U 31 U 16 U 16 U 16 U 34 U
13 B 22 U 17 U 27 U 37 U 11 B 16 U 16 U 8 J 34 U
17 U 22 U 17 U 27 U 37 U 31 U 16 U 16 U 16 U 34 U
17 U 22 U 17 U 27 U 37 U 31 U 16 U 16 U 16 U 34 U
17 U 22 U 17 U 27 U 37 U 31 U 16 U 16 U 16 U 34 U

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

YS01-SD019-0805YS01-SD019-0205
02/10/05

YS01-SD019-0505
05/05/05

YS01-SD019-0500
05/10/00

YS01-SD019-0904
09/21/04 08/04/05

YS01-SD020
YS01-SD020-0205

02/10/05
YS01-SD020-0505

05/05/05
YS01-SD020-0500

05/10/00
YS01-SD020-0904

09/21/04
YS01-SD020-0805

08/04/05

YS01-SD019 YS01-SD019
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TABLE 4-6
Sediment Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
2-Butanone
Acetone
Benzene
Carbon disulfide
Methylcyclohexane
Methylene chloride
Toluene
Trichloroethene
cis-1,2-Dichloroethene

Semi-volatile Organic Compounds (UG/KG)
4-Methylphenol
Di-n-butylphthalate
Pentachlorophenol
Phenol

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG = Milligrams per Kilogram
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

10 J 36 U 29 U 29 U 27 U 30 U
110 B 430 J 29 UJ 16 J 12 J 64 B
0.6 J 36 U 29 U 29 U 27 U 30 U
53 J 36 UJ 29 U 29 U 27 U 25 J
30 U 36 UJ 29 U 29 U 27 U 30 U

9 B 36 U 29 U 6 J 27 U 30 U
30 U 36 UJ 29 U 29 U 27 U 30 U
30 U 36 UJ 29 U 29 U 27 U 30 U
30 U 36 U 29 U 29 U 27 U 30 U

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

YS01-SD021-0500
05/10/00

YS01-SD021
YS01-SD021-0505

05/05/05
YS01-SD021P-0505

05/05/05
YS01-SD021-0904

09/21/04
YS01-SD021-0205

02/10/05
YS01-SD021-0805

08/04/05
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TABLE 4-6
Sediment Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
2-Butanone
Acetone
Benzene
Carbon disulfide
Methylcyclohexane
Methylene chloride
Toluene
Trichloroethene
cis-1,2-Dichloroethene

Semi-volatile Organic Compounds (UG/KG)
4-Methylphenol
Di-n-butylphthalate
Pentachlorophenol
Phenol

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG = Milligrams per Kilogram
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

26 J 53 U 50 U 56 U 120 12 U 14 U 13 U 14 U 17 U 13 U
230 B 130 J 50 UJ 86 340 J 12 U 26 J 13 U 14 UJ 7 J 13 UJ

29 U 53 U 50 U 56 U 59 U 12 U 14 U 13 U 14 U 17 U 13 U
71 J 53 U 50 U 56 U 59 U 12 U 14 UJ 13 UJ 14 U 17 U 13 U
29 U 53 U 50 U 56 U 59 U 12 U 14 U 13 U 14 U 17 U 13 U
12 B 53 U 50 U 56 U 59 U 15 B 14 U 13 U 14 U 17 U 13 U
29 U 53 UJ 50 U 56 U 59 U 12 U 14 U 13 U 14 U 17 U 13 U
29 U 53 U 50 U 56 U 59 U 12 U 14 U 13 U 14 U 17 U 13 U
29 U 53 U 50 U 56 U 59 U 12 U 14 U 13 U 14 U 17 U 13 U

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

YS01-SD022-0500
05/10/00

YS01-SD022
YS01-SD022-0904

09/21/04
YS01-SD022-0205

02/10/05
YS01-SD022-0505

05/05/05
YS01-SD022-0805

08/04/05

YS01-SD023
YS01-SD023P-0904

09/21/04
YS01-SD023-0205

02/10/05
YS01-SD023-0500

05/10/00
YS01-SD023-0904

09/21/04
YS01-SD023-0505

05/04/05
YS01-SD023-0805

08/04/05
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TABLE 4-6
Sediment Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
2-Butanone
Acetone
Benzene
Carbon disulfide
Methylcyclohexane
Methylene chloride
Toluene
Trichloroethene
cis-1,2-Dichloroethene

Semi-volatile Organic Compounds (UG/KG)
4-Methylphenol
Di-n-butylphthalate
Pentachlorophenol
Phenol

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG = Milligrams per Kilogram
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

370 48 U 32 U 30 U 45 U 23 U 28 28 U 40 U 36 U 40 U 38 U
320 110 J 32 UJ 30 UJ 46 41 B 130 B 61 40 UJ 25 J 51 B 63 B

26 U 48 U 32 U 30 U 45 U 23 U 28 U 28 U 40 U 36 U 40 U 38 U
120 J 48 U 32 U 30 U 45 U 23 U 190 J 28 U 30 J 31 J 13 J 12 J

3 J 48 UJ 32 U 30 U 45 U 23 U 28 U 28 U 40 U 36 U 40 U 38 U
35 B 48 U 32 U 30 U 45 U 23 U 33 B 28 U 40 U 36 U 40 U 38 U

3 B 48 UJ 32 U 30 UJ 45 U 23 U 28 U 28 U 40 U 36 U 40 U 38 U
10 J 48 UJ 32 U 30 U 17 J 23 U 28 U 28 U 40 U 36 U 40 U 38 U

9 J 48 U 32 U 30 U 180 23 U 3 J 28 U 25 J 36 U 40 U 38 U

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

YS01-SD024-0505YS01-SD024-0500
05/10/00

YS01-SD024-0904
09/22/04

YS01-SD024-0205
02/11/05

YS01-SD024P-0205
02/11/05 05/05/05

YS01-SD024-0805
08/02/05

YS01-SD025
YS01-SD025-0205

02/11/05
YS01-SD025-0505

05/05/05
YS01-SD025-0500

05/10/00
YS01-SD025-0904

09/22/04
YS01-SD025-0805

08/04/05
YS01-SD025P-0805

08/04/05

YS01-SD024 YS01-SD024
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TABLE 4-6
Sediment Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
2-Butanone
Acetone
Benzene
Carbon disulfide
Methylcyclohexane
Methylene chloride
Toluene
Trichloroethene
cis-1,2-Dichloroethene

Semi-volatile Organic Compounds (UG/KG)
4-Methylphenol
Di-n-butylphthalate
Pentachlorophenol
Phenol

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG = Milligrams per Kilogram
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

14 J 29 U 43 U 48 U 45 U 16 J 17 U 14 U 15 U 13 U
82 B 48 43 UJ 48 U 60 B 93 B 38 K 14 UJ 15 U 9 B
26 U 29 U 43 U 48 U 45 U 30 U 17 U 14 U 15 U 13 U

110 J 29 U 19 J 48 U 14 J 25 J 17 U 14 U 15 U 13 U
26 U 29 U 43 U 48 U 45 U 30 U 17 U 14 U 15 U 13 U
21 B 29 U 43 U 48 U 45 U 28 B 17 U 14 U 15 U 13 U
26 U 29 U 43 U 48 U 45 U 30 U 17 UJ 3 B 15 U 13 U
26 U 29 U 43 U 48 U 45 U 30 U 17 U 14 U 15 U 13 U
26 U 29 U 43 U 48 U 45 U 30 U 17 U 14 U 15 U 13 U

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

09/22/04 08/02/05
YS01-SD027-0500

05/12/00
YS01-SD026-0205

02/11/05
YS01-SD026-0500

05/10/00
YS01-SD026-0904

05/05/05

YS01-SD027
YS01-SD027-0904

09/22/04
YS01-SD027-0205

02/11/05
YS01-SD027-0505

05/05/05
YS01-SD027-0805YS01-SD026-0805

08/02/05

YS01-SD026 YS01-SD026
YS01-SD026-0505
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TABLE 4-7
Sediment Analytical Detections at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone 96 U 14 U 42 U 95 J
Carbon disulfide 7 J 14 U 42 U 99 J

Semi-volatile Organic Compounds (UG/KG)
4-Methylphenol 750 U 470 U 400 J 510 U
Di-n-butylphthalate 190 J 110 U 1,000 U 510 U
Phenol 750 U 470 U 140 J 50 J

Total Metals (MG/KG)
Aluminum 4,910 2,980 8,460 9,690
Arsenic 3.9 3.6 5.7 14.1
Barium 12.4 7.3 20.8 22
Beryllium 0.43 U 0.29 U 1.1 0.99
Calcium 1,050 J 1,040 J 2,280 2,690
Chromium 15.2 J 7.9 J 16.7 21.7
Cobalt 3.89 U 2.61 U 4.89 U 4.8
Copper 8.4 5.3 23.8 22.7
Iron 12,700 J 8,870 J 23,600 36,400
Lead 11.3 7.8 23.2 J 29.1 J
Magnesium 2,700 1,140 5,490 4,850
Manganese 80 J 48.3 J 171 210
Nickel 11.2 U 5.79 U 17.1 13.7
Potassium 1,660 799 2,900 2,460
Sodium 6,300 1,620 12,000 4,190
Vanadium 11.8 10.1 28.4 31.8
Zinc 44.1 26.6 101 88.6

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG - Milligrams per Kilogram
     J = Analyte present.  Reported value may or may not be accurate or precise
     U = Not detected

YS03-SD002
YS03-SD001-A-0892

08/10/92
YS03-SD001-B-0892

08/10/92

YS03-SD001
YS03-SD002-A-0892

08/06/92
YS03-SD002-B-0892

08/06/92



TABLE 4-8
Surface Water Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Acetone 10 U 10 U 10 U 11 U 2 J 10 U 13 U 10 U 10 U 10 U 10 U 6 B
Carbon disulfide 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Methylene chloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 2 B
Toluene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Trichloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Vinyl chloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Xylene, total 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA NA NA 10 U

Total Metals (UG/L)
Aluminum 7,650 4,120 4,940 599 462 669 69.1 1,110 1,800 1,380 2,420 NA
Arsenic 20 UJ 20 UJ 20 UJ 20 UJ 20 U 2 U 5.4 J 1.8 UL 1.8 UL 1.8 UL 1.8 UL NA
Barium 30.7 27.9 32.1 26 25.8 30.4 42.8 31 31.4 32 32 NA
Cadmium 4 U 4 U 4 U 4 U 4 U 4 U 4 U 8.9 L 7.8 L 9.1 L 9 L NA
Calcium 120,000 158,000 165,000 189,000 200,000 62,500 7,190 242,000 J 194,000 J 198,000 J 249,000 J NA
Chromium 18.5 8 8 U 8 U 8 U 8 U 8 U 3.8 UL 3.8 UL 3.8 UL 3.8 UL NA
Copper 29.7 9.2 31 5 U 5 U 10 5 U 9.1 K 7.4 K 8 K 7.7 K NA
Iron 12,800 6,510 8,320 1,210 855 1,720 6,660 1,220 J 1,900 J 1,760 J 3,250 J NA
Lead 20 UJ 20 UJ 20 UJ 278 J 20 U 2 UJ 2 J 1.4 UL 1.8 L 2.4 L 14 UL NA
Magnesium 357,000 498,000 524,000 591,000 699,000 17,900 670 769,000 598,000 616,000 786,000 NA
Manganese 239 170 201 92.1 83.9 57.3 840 20.8 53.3 J 54.9 J 47.4 J NA
Nickel 23.7 20.3 18.7 18 U 18 U 18 U 18 U 11.6 U 11.6 U 11.6 U 11.6 U NA
Potassium 123,000 163,000 173,000 189,000 222,000 6,770 1,680 245,000 193,000 198,000 249,000 NA
Sodium 3,090,000 4,280,000 4,450,000 5,150,000 5,490,000 125,000 1,010 J 5,870,000 4,680,000 4,800,000 6,040,000 NA
Vanadium 17.8 14.7 16.1 13.6 6 U 6 U 6 U 9.7 10.8 10 13.4 NA
Zinc 58.6 41.2 44.9 9.3 15.2 17.9 21.6 10.4 K 15 K 15.2 K 20.1 K NA

Dissolved Metals (UG/L)
Aluminum 49.4 U 37 U 37 U 35 U 35 U 75.6 U 35 U 33.2 16.9 U 17.2 38.3 NA
Antimony 44 U 44 U 45.3 44 U 44 U 44 U 44 U 18.1 U 18.1 U 18.1 U 18.1 U NA
Arsenic 20 U 20 UJ 20 U 20 UJ 20 UJ 2.7 3.6 J 1.8 UL 1.8 UL 1.8 UL 1.8 UL NA
Barium 32.6 29.7 31.8 44.9 27 31.8 45.9 22.5 26 25.7 21.9 NA
Cadmium 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4.8 L 3.7 UL 5.8 L 8.5 L NA
Calcium 120,000 150,000 147,000 188,000 201,000 60,900 5,350 245,000 J 193,000 J 198,000 J 250,000 J NA
Copper 5 U 5 U 5 U 5 U 6.9 5 U 14.2 6.5 K 10.2 K 22.3 K 5.5 K NA
Iron 67.6 U 19 U 19 U 19 U 19 U 112 U 1,350 18.2 J 15.7 J 10.3 J 6.3 J NA
Lead 2 U 2 U 2 U 269 J 21 J 2 U 2 UJ 7 UL 2.6 L 1.4 UL 7 UL NA
Magnesium 359,000 468,000 460,000 590,000 706,000 16,700 708 772,000 597,000 611,000 790,000 NA
Manganese 83.7 87.8 86.3 53.7 51.8 42.2 57.4 7.6 J 29.8 J 27 J 0.7 U NA
Mercury 0.1 U 0.1 U 0.1 U 0.1 U 0.11 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.2 U NA
Potassium 126,000 159,000 159,000 193,000 224,000 5,460 970 U 245,000 192,000 197,000 250,000 NA
Sodium 3,140,000 4,080,000 4,050,000 4,990,000 5,550,000 120,000 1,260 J 5,990,000 4,710,000 5,020,000 6,110,000 NA
Vanadium 6 U 6 U 9.5 12.2 6 U 6 U 6 U 7.4 5.5 7.3 8.7 NA
Zinc 12.9 U 9.1 U 9.6 U 8.6 15.7 9.7 U 28.2 6.5 K 8.5 K 15.7 K 7.4 K NA

Notes:
     Shaded values indicate the analyte was detected
     UG/L = Micrograms per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS01-SW018
YS01-SW018-0500

05/10/00
YS01-SW016P-0995

09/09/95

YS01-SW016 YS01-SW017
YS01-SW017-0995

09/08/95

YS01-SW015
YS01-SW015-0995

09/08/95
YS01-SW016-0995

09/09/95

YS01-SW009
YS01-SW009-0892

08/06/92

YS01-SW010
YS01-SW010-0892

08/07/92

YS01-SW007
YS01-SW007-0892

08/07/92

YS01-SW008
YS01-SW008-0892

08/11/92

YS01-SW005
YS01-SW005-0892

08/06/92
YS01-SW006-0892

08/06/92

YS01-SW006
YS01-SW006P-0892

08/06/92
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TABLE 4-8
Surface Water Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Acetone
Carbon disulfide
Methylene chloride
Toluene
Trichloroethene
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene

Total Metals (UG/L)
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Vanadium
Zinc

Notes:
     Shaded values indicate the analyte was detected
     UG/L = Micrograms per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

7 B 9 B 10 U 10 U 10 U 10 U 8 B 9 B 10 U 10 U 10 U 10 U 5 B
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1 B 2 B 10 U 10 U 10 U 14 B 3 B 2 J 10 U 10 U 14 B 14 B 3 B

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 4 B 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 2 B 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 2 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

YS01-SW020-0805
08/04/05

YS01-SW020-0505
05/05/05

YS01-SW020P-0505
05/05/05

YS01-SW020-0904
09/21/04

YS01-SW020-0205
02/10/05

YS01-SW019-0805
08/04/05

YS01-SW020-0500
05/10/00

YS01-SW019P-0205
02/10/05

YS01-SW019-0505
05/05/05

YS01-SW019-0904
09/21/04

YS01-SW019-0205
02/10/05

YS01-SW019-0500
05/10/00

YS01-SW019
YS01-SW019P-0500

05/10/00

YS01-SW019 YS01-SW020
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TABLE 4-8
Surface Water Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Acetone
Carbon disulfide
Methylene chloride
Toluene
Trichloroethene
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene

Total Metals (UG/L)
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Vanadium
Zinc

Notes:
     Shaded values indicate the analyte was detected
     UG/L = Micrograms per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

9 B 10 U 10 U 10 U 5 B 5 B 10 U 10 U 10 U 7 B 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1 B 1 J 10 U 14 B 3 B 10 U 1 J 10 U 14 B 3 B 4 B

10 U 1 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 2 J 2 J 10 U 10 U 10 U 10 U

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

YS01-SW022-0805
08/04/05

YS01-SW022P-0805
08/04/05

YS01-SW022-0205
02/10/05

YS01-SW022-0505
05/05/05

YS01-SW022-0500
05/10/00

YS01-SW022-0904
09/21/04

YS01-SW021-0505
05/05/05

YS01-SW021-0805
08/04/05

YS01-SW021-0904
09/21/04

YS01-SW021-0205
02/10/05

YS01-SW021-0500
05/10/00

YS01-SW021 YS01-SW021 YS01-SW022
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TABLE 4-8
Surface Water Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Acetone
Carbon disulfide
Methylene chloride
Toluene
Trichloroethene
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene

Total Metals (UG/L)
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Vanadium
Zinc

Notes:
     Shaded values indicate the analyte was detected
     UG/L = Micrograms per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

7 B 10 U 10 U 10 U 10 U 10 U 11 B 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 J
2 B 2 J 5 J 10 U 14 B 3 B 10 U 5 J 10 U 15 B 3 B

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
6 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 2 J 5 J 10 U

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

YS01-SW024-0805
08/02/05

YS01-SW024-0500
05/10/00

YS01-SW024-0904 YS01-SW024-0205
02/11/05

YS01-SW024-0505
05/05/0509/22/04

YS01-SW023-0505
05/04/05

YS01-SW023-0805
08/04/05

YS01-SW023P-0904
09/21/04

YS01-SW023-0205
02/10/0505/10/00

YS01-SW023-0904
09/21/04

YS01-SW023-0500
YS01-SW024YS01-SW023
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TABLE 4-8
Surface Water Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Acetone
Carbon disulfide
Methylene chloride
Toluene
Trichloroethene
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene

Total Metals (UG/L)
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Vanadium
Zinc

Notes:
     Shaded values indicate the analyte was detected
     UG/L = Micrograms per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

13 B 10 U 10 U 10 U 10 U 9 B 10 U 10 U 10 U 10 U
6 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 J
1 B 5 J 10 U 14 B 4 B 1 B 10 U 10 U 15 B 3 B

10 U 10 U 2 J 10 U 10 U 10 U 10 U 2 J 10 U 10 U
10 U 10 U 1 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 1 J 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 5 J 3 J 7 J 10 U 10 U 10 U 10 U 10 U 10 U

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

YS01-SW026-0205
02/11/05

YS01-SW026-0505
05/05/05

YS01-SW026-0805
08/02/0508/04/05

YS01-SW026-0500
05/10/00

YS01-SW026-0904
09/22/04

YS01-SW025-0500
05/10/00

YS01-SW025
YS01-SW025-0904

09/22/04
YS01-SW025-0205

02/11/05
YS01-SW025-0505

05/05/05
YS01-SW025-0805

YS01-SW026YS01-SW026
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TABLE 4-8
Surface Water Analytical Detections at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Acetone
Carbon disulfide
Methylene chloride
Toluene
Trichloroethene
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene

Total Metals (UG/L)
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Cadmium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Vanadium
Zinc

Notes:
     Shaded values indicate the analyte was detected
     UG/L = Micrograms per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

6 B 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 15 B 3 B
10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

YS01-SW027
YS01-SW027-0904

09/22/04
YS01-SW027-0205

02/11/05
YS01-SW027-0505

05/05/05
YS01-SW027-0805

08/02/05
YS01-SW027-0500

05/12/00
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TABLE 4-9
Surface Water Analytical Detections at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Total Metals (UG/L)
Aluminum 2,220 2,230
Arsenic 2 UJ 2.1 J
Barium 23.6 20.4
Calcium 70,800 48,600
Chromium 9 U 13.7
Copper 12 5 U
Iron 4,110 4,060
Lead 2 U 2.8 J
Magnesium 131,000 J 88,200
Manganese 128 168
Potassium 50,600 30,900
Selenium 2 UJ 2 UJ
Sodium 1,630,000 673,000
Zinc 23.3 22.3

Dissolved Metals (UG/L)
Aluminum 50.4 103 U
Barium 17.1 29.7
Calcium 73,000 45,400
Iron 217 452
Manganese 93.2 134
Potassium 52,000 28,700
Selenium 2 UJ 2 UJ
Sodium 1,270,000 685,000
Zinc 10.7 13.4 U

Notes:
     Shaded values indicate the analyte was detected
     UG/L = Micrograms per Liter
     J = Analyte present.  Reported value may or may not be accurate or precise
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise

YS03-SW001
YS03-SW001-0892

08/10/92

YS03-SW002
YS03-SW002-0892

08/06/92



TABLE 4-10
Summary of Groundwater Samples Analyses at Sites 1, 3
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

TCL 
Organics

Nitramine 
Compounds Total Dissolved Duplicate MS/MSD

1GW04-001(1) X X X
1GW04A-001(1) X X X
1GW05-001(1) X X X X X

1GW05A-001(1) X X X
1GW12-001(1) X X X

1GW12B-001(1) X X X
1GW20-001(1) X

3GW08A-001(1) X
3GW08B-001(1) X
3GW19-001(1) X X X

3GW19A-001(1) X X X
3GW20-002(1) X

3GW20A-002(1) X

Notes:
-  Field measurements of groundwater included pH, specific conductivity, temperature, and turbidity.
-  TCL organics analysis included VOCs, SVOCs, and Pesticides/PCBs.
-  TAL inorganics analysis included cyanide analysis.
- MS/MSD = Matrix Spike/Matrix Spike Duplicate

(1)Monitoring well sampled for VOCs only under the Long-Term Monitoring program for Sites 1, 3, and 7.

Analysis QA/QC SamplesTAL Inorganics

Site 1 Groundwater

Site 3 Groundwater

Medium Sample ID



TABLE 4-11
Summary of Groundwater Field Parameters at Sites 1, 3
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Well No. pH(1)
Specific Conductance at 

25°C(2) Temperature(2) Turbidity(3) Gallons 
Purged Date

(μmhos/cm) (°C) (NTUs)
1GW04 6.71 388 17.8 169 2.3 09/21/2004

6.84 413 16.15 8.45 4.6
6.73 533 17.08 3.41 6.9

1GW04A 7.08 169 15.72 35.9 6.5 09/21/2004
7.04 169 15.62 12.4 13
7.28 174 15.78 3.56 19.5

1GW05 5.08 592 19.53 13.9 2.5 09/19/2004
4.84 558 19.79 3.23 5
4.83 529 19.61 3.86 7.5

1GW05A 7.57 211 18.53 16.3 6.5 09/23/2004
7.55 210 18.5 8.56 13
7.56 211 18.54 2.31 19.5

1GW12 5.48 473 19.36 5.12 5 09/21/2004
5.26 467 19.13 3.32 10
5.29 476 19.1 4.05 15

1GW12B(4) -- -- -- -- -- 09/21/2004
1GW20 6.39 251 21.01 40 0.2 09/21/2004

6.29 247 20.86 30 0.4
6.34 247 21.25 137 0.6

3GW08A 6.38 512 15.59 16.8 9 09/19/2004
6.65 495 15.59 7.66 18
6.8 498 15.84 6.96 27

3GW08B 6.32 635 15.68 19.4 2.5 10/06/2004
6.29 637 15.83 11.9 5
6.55 625 15.85 10.4 8

3GW19 6.83 833 16.82 21 2 10/06/2004
6.8 854 17.71 11 4

6.75 853 17.64 8.4 6
3GW19A 6.37 422 19.47 >1000 8 09/22/2004

7.27 428 20.04 136 16
7.34 425 20.32 50.6 24

3GW20 7.29 714 16.23 9.92 4 10/06/2004
7.3 714 15.91 6.4 8

7.39 718 15.96 5.07 12
3GW20A 7.52 369 16.75 721 15 10/06/2004

7.45 364 16.65 575 10
7.44 357 15.62 221 15

Notes:

-1 pH measured using an Orion pH meter, Model No. 290A.
-2 Specific conductance and temperature measured using YSI conductivity meter, Model No. 335 CT.
-3 Turbidity measured using a Lamotte 2020 meter.
-4 Well purged dry immediately; sample collected after recharge.
-5 Monitoring well 6GW05B replaced monitoring well 6GW05. 
-6 Well pumped dry before any readings collected; sample collected after recharge.
--  No measurement
NTU Nephelometric Turbidity Unit
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Figure 4-7
Organic Exceedances of Background and/or MCLs

in the Yorktown-Eastover Aquifer at Site 1
Phase I Remedial Investigation Report for Groundwater
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1,1-Dichloroethene ND (<1) 7
1,2-Dichloroethene (cis) ND (<1) 70
Trichloroethene (TCE) ND (<1) 5
Vinyl chloride ND (<1) 2

Phenol ND (<10) --

Screening Criteria
Max. Background 

Concentration2 MCL

Volatiles (µg/L)

Semivolatiles (µg/L)

Notes:
Contaminants shaded green exceed Background concentrations.
Contaminants shaded red exceed Federal MCLs and Background.
1Duplicate sample taken at this location, most conservative value reported.
2Background values are maximum detected values in respective aquifer from Baker (1995) Background Report.
μg/L = micrograms per liter
B = Value may be associated with laboratory or field blank contamination.  B-flagged values are generally 
 considered non-detects; however, the B-flagged values from the 2004 groundwater data set may be
 erroneously B-flagged due to potentially incorrect field and equipment blank collection procedures.
J = Value is estimated.
MCL = Federal Maximum Contaminant Level
U = Not detected above associated detection limit.
-- No criteria established

Screen Interval (bgs)
Volatiles (µg/L)

Semivolatiles (µg/L)
Phenol 10 U

No Detections
9/21/2004

6/16/2000

1GW04A
32.0 - 42.0

Screen Interval (bgs)
Sample Date

Phenol 10 U

Volatiles (µg/L)
No Detections

1GW05A
60.0 - 70.0
9/23/2004

Semivolatiles (µg/L)

Screen Interval (bgs)
Sample Date

No Detections

No Detections

1GW12A
49.5 - 64.5
2/10/1996

Volatiles (µg/L)

Semivolatiles (µg/L)

Screen Interval (bgs)
Sample Date

1,1-Dichloroethene 4 J
1,2-Dichloroethene (cis) 160
Trichloroethene (TCE) 760
Vinyl Chloride 7 J

Phenol 21

9/22/2004

1GW12B
28.0 - 38.0

Volatiles (µg/L)

Semivolatiles (µg/L)

Screen Interval (bgs)
Sample Date

Phenol 10 U

1GW13A
60.0 - 75.0
2/10/19961

Semivolatiles (µg/L)
No Detections
Volatiles (µg/L)



Figure 4-8
Organic Exceedances of Background and/or MCLs

in the Columbia Aquifer at Site 1
Phase I Remedial Investigation Report for Groundwater

at Sites 1, 3, 6, 7, 11, 17, 24, and 25
Naval Weapons Station Yorktown

Yorktown, Virginia

-
0 200 400

Feet

Area of Excavation of Arsenic Contaminated Soil

Legend

Columbia Monitoring Wells

Study Area Boundary
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Notes:
Contaminants shaded green exceed Background concentrations.
Contaminants shaded red exceed Federal MCLs and Background.
1Duplicate sample taken at this location, most conservative value reported.
2Background values are maximum detected values in respective aquifer from Baker (1995) Background Report.
μg/L = micrograms per liter
B = Value may be associated with laboratory or field blank contamination.  B-flagged values are generally considered
 non-detects; however, the B-flagged values from the 2004 groundwater data set may be erroneously B-flagged due
 to potentially incorrect field and equipment blank collection procedures.
J = Value is estimated.
MCL = Federal Maximum Contaminant Level
U = Not detected above associated detection limit.
-- No criteria established
NA = Not analyzed

1,2-Dichloroethene (cis) ND (<1) 70
Trichloroethene (TCE) ND (<1) 5
Vinyl chloride ND (<1) 2

Volatiles (µg/L)

Screening Criteria
Max. Background 

Concentration2 MCL

Screen Interval (bgs)
Sample Date

1,2-Dichloroethene (cis) 20
Trichloroethene (TCE) 10 U
Vinyl Chloride 10 U

9/21/2004

1GW04
1.5 - 16.5

Volatiles (µg/L)

Screen Interval (bgs)
Sample Date
Volatiles (µg/L)
No Detections

1GW05
0.5 - 15.5

9/19/20041

Screen Interval (bgs)
Sample Date

1,2-Dichloroethene (cis) 130
Trichloroethene (TCE) 90
Vinyl Chloride 14

1GW12
4.0 - 14.0
9/19/2004

Volatiles (µg/L)

Screen Interval (bgs)
Sample Date
Volatiles (µg/L)
No Detections

4.0 - 14.0
1GW13

2/10/1996

Screen Interval (bgs)
Sample Date
Volatiles (µg/L)
No Detections

1GW14

2/8/1996
5.0 - 15.0

Screen Interval (bgs)
Sample Date
Volatiles (µg/L)
No Detections

1GW17
2.0 - 12.0

7/20/19921

Screen Interval (bgs)
Sample Date
Volatiles (µg/L)
No Detections

1GW18
8.0 - 18.0
2/9/1996

Screen Interval (bgs)
Sample Date

1,2-Dichloroethene (cis) NA
Trichloroethene (TCE) 4 J
Vinyl Chloride 10 U

1GW19
3.0 - 13.0
2/9/1996

Volatiles (µg/L)

Screen Interval (bgs)
Sample Date

1,2-Dichloroethene (cis) 2 J
Trichloroethene (TCE) 3 J
Vinyl Chloride 10 U

1GW20
3.0 - 10.0
9/22/2004

Volatiles (µg/L)

Screen Interval (bgs)
Sample Date

1,2-Dichloroethene (cis) NA
Trichloroethene (TCE) 2 J
Vinyl Chloride 10 U

1GW21
25.0 - 40.0
2/10/1996

Volatiles (µg/L)



Figure 4-9
Inorganic Exceedances of Background and/or MCLs

in the Yorktown-Eastover Aquifer at Site 1
Phase I Remedial Investigation Report for Groundwater

at Sites 1, 3, 6, 7, 11, 17, 24, and 25
Naval Weapons Station Yorktown

Yorktown, Virginia

-
0 200 400

Feet

Area of Excavation of Arsenic Contaminated Soil

Legend

Yorktown-Eastover Monitoring Wells

Study Area Boundary

Interpreted (Geophysical Survey) Northern Extent of
Main Disposal Area (Roy F. Weston, Inc., 1993)

!<

!<!<

!<

!<

!<

Dud
ley

Roa
d

Indian
Field
Creek

Holm Road

Main Road

\\ariadne\proj\18gis\Yorktown\Figures\GW_Presentation\Figure4-9_site1_inorganic_yorktown.mxd 9/12/06 munwin

Screen Interval (ft bgs)
Sample Date

Aluminum 80.7 U
Arsenic 3.1 B
Iron 1,180
Manganese 95.9
Nickel 0.6 U

Aluminum 80.7 U
Arsenic 2.1 U
Barium 7.9 B
Beryllium 0.1 U
Cadmium 0.2 U
Chromium
Cobalt 0.5 U
Copper 0.6 U
Iron 72.8 B
Lead 1.1 U
Manganese 21.7
Nickel 0.6
Vanadium 0.6 U
Zinc 4.1 U

1GW04A

9/21/2004
Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

32.0 - 42.0

Screen Interval (bgs)
Sample Date

Aluminum 4.4 U
Arsenic 1.8 U
Iron 12.6 B
Manganese 41.5
Nickel 0.82 J

Aluminum 80.7 U
Arsenic 2.1 U
Barium 9.7 B
Beryllium 0.1 U
Cadmium 0.2 U
Chromium
Cobalt 0.5 U
Copper 0.6 U
Iron 92.7 B
Lead 1.1 U
Manganese 38
Nickel 0.6 U
Vanadium 0.6 U
Zinc 7.5 B

1GW05A

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)
9/23/2004
60.0 - 70.0

Screen Interval (bgs)
Sample Date

Aluminum 23.3 U
Arsenic 0.9 UL
Iron 23.1
Manganese 7
Nickel 11.3 U

Aluminum 165
Arsenic 1.6 L
Barium 25.2
Beryllium 0.8 U
Cadmium 2.2 U
Chromium 2.4 U
Cobalt 3 U
Copper 2 U
Iron 625
Lead 0.8 U
Manganese 8.1
Nickel 11.3 U
Vanadium 2.4 U
Zinc 3.6 UL

1GW12A

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

49.5 - 64.5
2/10/1996

Screen Interval (bgs)
Sample Date

Aluminum 2,670
Arsenic 1.8 U
Iron 10.7 U
Manganese 0.1 U
Nickel 0.5 U

Aluminum 1,420
Arsenic 2.1 U
Barium 25.2 B
Beryllium 0.1 B
Cadmium 0.2 U
Chromium 0.9 U
Cobalt 0.5 U
Copper 8 B
Iron 79.4 B
Lead 1.1 U
Manganese 0.35 B
Nickel 0.6 U
Vanadium 2 B
Zinc 4.6 B

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

1GW12B

9/22/2004
28.0 - 38.0

Screen Interval (bgs)
Sample Date

Aluminum 68.8
Arsenic 1.4 L
Iron 74.5
Manganese 16.1
Nickel 11.3 U

Aluminum 25,900
Arsenic 24 L
Barium 105
Beryllium 1.1
Cadmium 3.3
Chromium 154
Cobalt 12.6
Copper 44.2
Iron 73,400
Lead 26.7
Manganese 334
Nickel 41.6
Vanadium 104
Zinc 156

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

1GW13A
60.0 - 75.0
2/10/19961

Notes:
Contaminants shaded green exceed Background concentrations.
Contaminants shaded red exceed Federal MCLs and Background.
Essential nutrients are not shown.
1Duplicate sample taken at this location, most conservative value reported.
2Background values are maximum detected values in respective aquifer from Baker (1995) Background Report.
*Lead and copper are regulated by a Treatment Technique that requires systems to control the corrosiveness
 of their water. If more than 10% of tap water samples exceed the action level, water systems must take additional
 steps. For copper, the action level is 1.3 mg/L, and for lead is 0.015 mg/L.
μg/L = micrograms per liter
B = Value may be associated with laboratory or field blank contamination.  B-flagged values are generally considered
 non-detects; however, the B-flagged values from the 2004 groundwater data set may be erroneously B-flagged due
 to potentially incorrect field and equipment blank collection procedures.
J = Value is estimated.
L = Value may be biased low.  
MCL = Federal Maximum Contaminant Level
U = Not detected above associated detection limit.
UL = Not detected above associated detection limit.  Detection limit may be biased low.
-- No criteria established

Aluminum 146 J --
Arsenic ND (<2.5) 10
Iron 5.8 J --
Manganese 12.2 J --
Nickel ND (<5.2)  --

Aluminum 1160  --
Arsenic 3.5 J 10
Barium 43.6 J 2,000
Beryllium ND (<0.2) 4
Cadmium ND (<2.3) 5
Chromium 4.7 J 100
Cobalt ND (<2.1) --
Copper 2.3 J 1,300*
Iron 17.7 J --
Lead ND (<1.5) 15*
Manganese 50.4 --
Nickel ND (<5.2) --
Vanadium 7.5 J --
Zinc 14.9 J --

Total Metals (ug/L)

Screening Criteria
Max. Background 

Concentration2 MCLs

Dissolved Metals (ug/L)
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Area of Excavation of Arsenic Contaminated Soil

Legend

!< Columbia Monitoring Wells

Study Area Boundary

Interpreted (Geophysical Survey) Northern Extent of
Main Disposal Area (Roy F. Weston, Inc., 1993)

Notes:
Contaminants shaded green exceed Background concentrations.
Contaminants shaded red exceed Federal MCLs and Background.
Essential nutrients are not shown.
1Duplicate sample taken at this location, most conservative value reported.
2Background values are maximum detected values in respective aquifer from Baker (1995) Background Report.
*Lead and copper are regulated by a Treatment Technique that requires systems to control the corrosiveness
 of their water. If more than 10% of tap water samples exceed the action level, water systems must take additional
 steps. For copper, the action level is 1.3 mg/L, and for lead is 0.015 mg/L.
μg/L = micrograms per liter
B = Value may be associated with laboratory or field blank contamination.  B-flagged values are generally
 considered non-detects; however, the B-flagged values from the 2004 groundwater data set may be erroneously
 B-flagged due to potentially incorrect field and equipment blank collection procedures.
J = Value is estimated.
K = Value may be biased high.
L = Value may be biased low.  
MCL = Federal Maximum Contaminant Level
U = Not detected above associated detection limit.
UJ = Not detected above associated detection limit.  Detection limit is estimated.
UL = Not detected above associated detection limit.  Detection limit may be biased low.
-- No criteria established

Aluminum 20.9 J --
Arsenic ND (<2.6) 10
Barium 37.2 J 2000
Cobalt 4.6 J --
Copper 2.3 J 1,300*
Iron 17.7 J --
Lead ND (<1.5) 15*
Manganese 50.4  --
Nickel ND (<5.2) --
Selenium ND (<2.6) --
Zinc 15.6 J --

Barium 53 J 2,000
Cadmium ND (<2.3) 5
Cobalt 5 J --
Copper 4.7 J 1,300*
Iron 11600  --
Lead 2.5 L 15*
Manganese 105  --
Nickel ND (<5.2) --
Selenium ND (<2.4) 50
Zinc 30.2 J --

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

Screening Criteria
Max. Background 

Concentration2 MCLs

Screen Interval (ft bgs)
Sample Date

Aluminum 80.7 U
Arsenic 2.1 U
Barium 7.4 B
Cobalt 3 U
Copper 2 U
Iron 54.9 B
Lead 1.1
Manganese 25.2
Nickel 0.72 J
Selenium 2.4 U
Zinc 4.1 U

Barium 45.1 B
Cadmium 0.2 U
Cobalt 0.5 U
Copper 0.6 U
Iron 1,330
Lead 1.1 U
Manganese 93.4
Nickel 0.6 U
Selenium 2.4 U
Zinc 4.1 U

1GW04

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

9/21/2004
1.5 - 16.5

Screen Interval (ft bgs)
Sample Date

Aluminum 270
Arsenic 11.3 B
Barium 25.1 B
Cobalt 13.8 B
Copper 0.6 U
Iron 21,400
Lead 1.1 U
Manganese 94.4
Nickel 7.3 J
Selenium 2.5 J
Zinc 20.7 B

Barium 26.9 B
Cadmium 0.2 U
Cobalt 14.5 B
Copper 0.6 U
Iron 22,800
Lead 1.1 U
Manganese 97.6
Nickel 6.3 J
Selenium 2.4 U
Zinc 10.8 B

1GW05

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

9/19/20041
0.5 - 15.5

Screen Interval (ft bgs)
Sample Date

Aluminum 20.4 B
Arsenic 2.4 B
Barium 130 B
Cobalt 4.3 B
Copper 0.5 U
Iron 7,500
Lead 1.2 B
Manganese 2,930
Nickel 13.1 J
Selenium 2.6 U
Zinc 2,420

Barium 112 B
Cadmium 6.7
Cobalt 2 B
Copper 5.2 B
Iron 3,520
Lead 1.1 B
Manganese 2,480
Nickel 12.4 J
Selenium 2.4 U
Zinc 2,350

1GW12

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

9/21/2004
4.0-14.0

Screen Interval (ft bgs)
Sample Date

Aluminum 53.6
Arsenic 0.9 UL
Barium 39.1
Cobalt 3 U
Copper 2 U
Iron 853
Lead 0.93
Manganese 71.3
Nickel 11.3 U
Selenium 1.3 U
Zinc 3.6 UL

Barium 40.7
Cadmium 2.2 U
Cobalt 3 U
Copper 6.3
Iron 2,520
Lead 3.1
Manganese 73.9
Nickel 11.3 U
Selenium 1.3 U
Zinc 3.6 UL

1GW13

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)

4.0-14.0
2/10/1996

Screen Interval (ft bgs)
Sample Date

Aluminum 966
Arsenic 0.9 U
Barium 66.1
Cobalt 14.2
Copper 2 U
Iron 31.6 B
Lead 1.6
Manganese 48.1
Nickel 11.3 U
Selenium 1.3 U
Zinc 11.9

Barium 67.5
Cadmium 2.2 U
Cobalt 11.2
Copper 2 U
Iron 407
Lead 3.6
Manganese 47.9
Nickel 11.3 U
Selenium 1.3 U
Zinc 11.9

1GW14

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

2/8/1996
5.0-15.0 Screen Interval (ft bgs)

Sample Date

Aluminum 255 B
Arsenic 0.9 U
Barium 13.4
Cobalt 4.7
Copper 2 U
Iron 95.9 B
Lead 0.8 U
Manganese 84.3
Nickel 11.3 U
Selenium 1.3 U
Zinc 3.6 U

Barium 16.2
Cadmium 2.2 U
Cobalt 3 U
Copper 2 U
Iron 1,210
Lead 1
Manganese 90.6
Nickel 11.3 U
Selenium 1.3 U
Zinc 3.6 U

1GW17

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

2/8/1996
2.0 - 12.0

Screen Interval (ft bgs)
Sample Date

Aluminum 383
Arsenic 4.4 L
Barium 101
Cobalt 5.7
Copper 2 U
Iron 54,900
Lead 1.7 K
Manganese 1,530
Nickel 11.3 U
Selenium 1.3 U
Zinc 14.8

Barium 97.1
Cadmium 2.2 U
Cobalt 3 U
Copper 2 U
Iron 55,300
Lead 1.1
Manganese 1,500
Nickel 11.3 U
Selenium 1.5
Zinc 6.1 L

1GW18

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)
2/9/1996
8.0 - 18.0

Screen Interval (ft bgs)
Sample Date

Aluminum 29.4 B
Arsenic 1.7
Barium 47.7
Cobalt 4.1
Copper 2.4
Iron 1,970
Lead 0.8 U
Manganese 64.8
Nickel 11.3 U
Selenium 2,490
Zinc 28.3

Barium 52.7
Cadmium 2.2 U
Cobalt 3.4
Copper 2.8
Iron 3,840
Lead 2.3
Manganese 71.8
Nickel 11.3 U
Selenium 1.3 U
Zinc 30.1

1GW19

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)

3.0 - 13.0
2/9/1996

Screen Interval (ft bgs)
Sample Date

Aluminum 51.6 B
Arsenic 0.9 U
Barium 30.2
Cobalt 3.6
Copper 27.6
Iron 54.8 B
Lead 1.5 U
Manganese 10.3 B
Nickel 11.3 U
Selenium 1.3 U
Zinc 31.8

Barium 25.4
Cadmium 2.2 U
Cobalt 3.3
Copper 2.6
Iron 304
Lead 0.86
Manganese 6.6 B
Nickel 11.3 U
Selenium 1.3 U
Zinc 10.1

1GW20

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

2/10/1996
3.0 - 10.0

Screen Interval (ft bgs)
Sample Date

Aluminum 23.3 U
Arsenic 0.9 U
Barium 14.4
Cobalt 3 U
Copper 2 U
Iron 22 B
Lead 2.4
Manganese 29.4
Nickel 11.3 U
Selenium 1.3 U
Zinc 3.6 U

Barium 15.9
Cadmium 2.2 U
Cobalt 4.1
Copper 2 U
Iron 730
Lead 0.95
Manganese 30.7
Nickel 11.3 U
Selenium 1.3 U
Zinc 3.6 U

1GW21

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

25.0 - 40.0
2/10/1996
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1,1-Dichloroethene ND (<1) 7
1,2-Dichloroethene (cis) ND (<1) 70
Toluene ND (<1) 1000
Trichloroethene (TCE) ND (<1) 5
Vinyl Chloride ND (<1) 2

Phenanthrene ND (<10) --
Semivolatiles (µg/L)

Volatiles (µg/L)

Screening Criteria
Max. Background 

Concentration2 MCLs

Notes:
Contaminants shaded green exceed Background concentrations.
Contaminants shaded red exceed Federal MCLs and Background.
1Duplicate sample taken at this location, most conservative value reported.
2Background values are maximum detected values in respective aquifer from Baker (1995) Background Report.
μg/L = micrograms per liter
B = Value may be associated with laboratory or field blank contamination.  B-flagged values are generally
 considered non-detects; however, the B-flagged values from the 2004 groundwater data set may be
 erroneously B-flagged due to potentially incorrect field and equipment blank collection procedures.
J = Value is estimated.
MCL = Federal Maximum Contaminant Level
U = Not detected above associated detection limit.
-- No criteria established

Screen Interval (ft bgs)
Sample Date

1,1-Dichloroethene 10 U
1,2-Dichloroethene (cis) NA
Toluene 10 U
Trichloroethene (TCE) 3 J
Vinyl Chloride 10 U

No Detections
Semivolatiles (µg/L)

3GW06

2/11/19961

Volatiles (µg/L)

35.0 - 50.0

Screen Interval (ft bgs)
Sample Date

Phenanthrene 10 U

3GW18
35.0 - 50.0
2/11/19961

Volatiles (µg/L)
No Detections
Semivolatiles (µg/L)

Screen Interval (ft bgs)
Sample Date

1,1-Dichloroethene 10 U
1,2-Dichloroethene (cis) NA
Toluene 10 U
Trichloroethene (TCE) 83 B
Vinyl Chloride 10 U

Phenanthrene 2 J

3GW15
20.0 - 35.0
2/12/1996

Volatiles (µg/L)

Semivolatiles (µg/L)

Screen Interval (ft bgs)
Sample Date

1,1-Dichloroethene 10 U
1,2-Dichloroethene (cis) NA
Toluene 10 U
Trichloroethene (TCE) 10
Vinyl Chloride 10 U

3GW15A

Semivolatiles (µg/L)

55.0 - 70.0
2/11/1996

No Detections

Volatiles (µg/L)

Screen Interval (ft bgs)
Sample Date

1,1-Dichloroethene 10 U
1,2-Dichloroethene (cis) NA
Toluene 10 U
Trichloroethene (TCE) 3 J
Vinyl Chloride 10 U

3GW07

2/11/1996

No Detections

Volatiles (µg/L)

Semivolatiles (µg/L)

16.0 - 31.0

Sample ID
Screen Interval (ft bgs)
Volatiles (µg/L)

Semivolatiles (µg/L)
Phenanthrene 10 U

No Detections
9/19/20041

2/12/1996

3GW08A
60.0 - 75.0

Screen Interval (ft bgs)
Sample Date

1,1-Dichloroethene 10 U
1,2-Dichloroethene (cis) 10 U
Toluene 2 J
Trichloroethene (TCE) 5 J
Vinyl Chloride 10 U

25.0 - 35.0
3GW08B

Semivolatiles (µg/L)

10/6/2004
Volatiles (µg/L)

Not Analyzed

Screen Interval (ft bgs)
Sample Date

1,1-Dichloroethene 10 U
1,2-Dichloroethene (cis) 6 J
Toluene 10 U
Trichloroethene (TCE) 6 J
Vinyl Chloride 10 U

Phenanthrene 10 U

9/22/2004
66.0 - 81.0

3GW19A

Volatiles (µg/L)

Semivolatiles (µg/L)

Screen Interval (ft bgs)
Volatiles (µg/L)
1,1-Dichloroethene 2 J
1,2-Dichloroethene (cis) 320
Toluene 10 U
Trichloroethene (TCE) 120
Vinyl Chloride 42
Semivolatiles (µg/L)
Phenanthrene 10 U

30.0 - 45.0
10/6/2004

3GW19

2/11/1996

Screen Interval (ft bgs)
Sample Date

1,1-Dichloroethene 10 U
1,2-Dichloroethene (cis) 5 J
Toluene 10 U
Trichloroethene (TCE) 10 U
Vinyl Chloride 4 J

3GW20

Semivolatiles (µg/L)
Not Analyzed

40.0 - 50.0
10/6/2004

Volatiles (µg/L)

Screen Interval (ft bgs)
Sample Date

1,1-Dichloroethene 10 U
1,2-Dichloroethene (cis) 10 U
Toluene 10 U
Trichloroethene (TCE) 10 U
Vinyl Chloride 1 J

3GW20A
70.0 - 80.0
10/6/2004

Volatiles (µg/L)

Semivolatiles (µg/L)
Not Analyzed
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Area of Excavation of PAH Contaminated Soil

Legend

!< Yorktown-Eastover Monitoring Wells
Study Area Boundary

Interpreted (Geophysical Survey) Southern Extent of
Waste Boundary (Roy F. Weston, Inc., 1993)

Landfill Access Road

Aluminum 146 J --
Arsenic ND (<2.6) 10
Cadmium ND (<2.3) --
Chromium ND (<1.5) --
Iron 5.8 J --
Manganese 12.2 J --

Aluminum 1160 --
Arsenic 3.5 J 10
Barium 43.6 J 2,000
Chromium 4.7 J 100
Cobalt ND (<2.1) --
Copper 5 J 1,300*
Iron 2,350 --
Lead ND (<1.5) 15*
Manganese 18.4 --
Vanadium 7.5 J --
Zinc 14.9 J --

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)

Screening Criteria
Max. Background 

Concentration2 MCL

Screen Interval (bgs)
Sample Date

Aluminum 23.3 U
Arsenic 1.2
Cadmium 2.2 UL
Chromium 2.4 U
Iron 52.9
Manganese 14.8

Aluminum 11,200 K
Arsenic 24.6
Barium 61.0
Chromium 46.9
Cobalt 3.7
Copper 13.3
Iron 28,000
Lead 9.8
Manganese 118.0
Vanadium 54.1
Zinc 49.0

3GW06

Total Inorganics (µg/L)

2/11/19961

Dissolved Inorganics (µg/L)

35.0 - 50.0

Screen Interval (bgs)
Sample Date

Aluminum 30 K
Arsenic 0.9 U
Cadmium 2.2 U
Chromium 2.4 U
Iron 42.2
Manganese 1.6 U

Aluminum 3,290 K
Arsenic 11.3
Barium 47.8
Chromium 18.7
Cobalt 4.2
Copper 3.5
Iron 8,830
Lead 2.6 K
Manganese 35
Vanadium 23.5
Zinc 18

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

2/11/1996
16.0 - 31.0

3GW07

Screen Interval (bgs)
Sample Date

Aluminum 23.3 U
Arsenic 0.9 U
Cadmium 2.2 UL
Chromium 7.3
Iron 238
Manganese 88.3

Aluminum 498 K
Arsenic 0.9 U
Barium 25.8
Chromium 2.4 U
Cobalt 3 U
Copper 2 U
Iron 1,740
Lead 0.8 U
Manganese 91.3
Vanadium 5.9
Zinc 3.6

3GW08A

2/12/1996
60.0 - 75.0

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

Screen Interval (bgs)
Sample Date

Aluminum 23.3 U
Arsenic 0.9 U
Cadmium 2.2 UL
Chromium 2.4 U
Iron 9.7 U
Manganese 81.3

Aluminum 83.8 K
Arsenic 0.9 U
Barium 34.8
Chromium 2.4 U
Cobalt 3 U
Copper 2 U
Iron 212
Lead 0.8 U
Manganese 73.4
Vanadium 2.4 U
Zinc 3.6 U

3GW15

2/12/1996
20.0 - 35.0

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

Screen Interval (bgs)
Sample Date

Aluminum 23.3 U
Arsenic 0.9 U
Cadmium 2.2 U
Chromium 2.4 U
Iron 9.7 U
Manganese 95.6

Aluminum 432 K
Arsenic 0.9 U
Barium 26.7
Chromium 3.7
Cobalt 3 U
Copper 5.3
Iron 2,100
Lead 0.8 U
Manganese 106
Vanadium 2.4 U
Zinc 13.6

3GW15A

Dissolved Inorganics (µg/L)
2/11/1996

Total Inorganics (µg/L)

55.0 - 70.0

Screen Interval (bgs)
Sample Date

Aluminum 1,110 K
Arsenic 2.7
Cadmium 2.2 U
Chromium 2.4 U
Iron 14
Manganese 1.8

Aluminum 1,740 K
Arsenic 4.5
Barium 40.5
Chromium 2.4 U
Cobalt 3 U
Copper 6.9
Iron 1,440
Lead 3.2
Manganese 5.6
Vanadium 6.6
Zinc 6.6

3GW18

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

35.0 - 50.0
2/11/19961

Screen Interval (bgs)
Sample Date

Aluminum 4.4 U
Arsenic 3.6 B
Cadmium 0.2 U
Chromium 0.5 U
Iron 10.7 U
Manganese 57.6

Aluminum 316
Arsenic 4.2 B
Barium 18.9 B
Chromium 1.7 B
Cobalt 0.5 U
Copper 0.61 B
Iron 560
Lead 1.1 U
Manganese 55.3
Vanadium 1.2 B
Zinc 20.2 B

3GW19A

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

9/22/2004
66.0 - 81.0

Screen Interval (bgs)
Sample Date

Aluminum 4.8 B
Arsenic 1.8 U
Cadmium 0.2 U
Chromium 0.5 U
Iron 55.6 B
Manganese 53.5

Aluminum 140 B
Arsenic 1.8 U
Barium 38.9 J
Chromium 2.2 B
Cobalt 0.47 B
Copper 0.64 B
Iron 417 B
Lead 0.9 U
Manganese 53.8
Vanadium 1.1 B
Zinc 5.7 B

3GW19

10/6/2004
Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

30.0 - 45.0

Notes:
Contaminants shaded green exceed Background concentrations.
Contaminants shaded red exceed Federal MCLs and Background.
Essential nutrients are not shown.
1Duplicate sample taken at this location, most conservative value reported.
2Background values are maximum detected values in respective aquifer from Baker (1995) Background Report.
*Lead and copper are regulated by a Treatment Technique that requires systems to control the corrosiveness
 of their water. If more than 10% of tap water samples exceed the action level, water systems must take additional
 steps. For copper, the action level is 1.3 mg/L, and for lead is 0.015 mg/L.
μg/L = micrograms per liter
B = Value may be associated with laboratory or field blank contamination.  B-flagged values are generally considered
 non-detects; however, the B-flagged values from the 2004 groundwater data set may be erroneously B-flagged due
 to potentially incorrect field and equipment blank collection procedures.
J = Value is estimated.
K = Value may be biased high.
MCL = Federal Maximum Contaminant Level
U = Not detected above associated detection limit.
UJ = Not detected above associated detection limit.  Detection limit is estimated.
UL = Not detected above associated detection limit.  Detection limit may be biased low.
-- No criteria established
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SECTION 5 

Site 6 Summary and Investigation Results 

5.1 Site 6 Background and Physical Characteristics 

5.1.1 Site 6 History and Physical Setting 
Site 6 is located in the western portion of Croaker Flat adjacent to an unnamed tributary of 
Felgates Creek (Figure 5-1).  Site 6 consists of a wastewater impoundment area with 
associated drainage way and the area surrounding Buildings 109, 110, and 501.   

The three acre surface impoundment received drainage from two buildings:  Building 109 
(R-1) which was used for explosives reclamation, and Building 110 (Plant 2) which was used 
for explosives loading, mixing, and casting.  The impoundment was created by building a 
dam across the headwaters of the small tributary to Felgates Creek.  Contaminated 
wastewaters, possibly containing explosives [TNT, RDX, and 2,4-dinitrotoluene (DNT)] and 
solvents [TCE, trichloroethane (TCA), and cyclohexanone] from Buildings 109 and  110, 
were discharged to the impoundment from 1942 to 1975.  The Site 6 impoundment area was 
used during this period as a settling basin from nitramine-contaminated (explosives) 
washdown water as documented in Final Round Two Remedial Investigation Report for Sites 6 
and 7 (Baker, 1998b).  In 1975, a carbon adsorption tower was installed to treat the 
contaminated wastewater prior to discharge into the drainage way  In 1986, the effluent 
from the tower was diverted to the sanitary sewer and ultimately to the Hampton Roads 
Sanitation District (HRSD), thus ensuring the impoundment only collected surface run-off 
from the area between Buildings 109 and 110 (Baker, 1998b).   

In addition to the impoundment, an excavated pit lies within the boundaries of Site 6 
northwest of Building 1249.  The pit may have been used historically to contain packed 
explosives.  This area is currently wooded, but concrete rubble and miscellaneous debris are 
evident.  Cadmium and zinc contaminated soil was previously identified and excavated in 
this area.   

5.1.2 Site 6 Geology and Hydrogeology 
Detailed geology and hydrogeology information on WPNSTA Yorktown is described in 
Section 2.2.  Well construction details for Site 6 monitoring wells are summarized in 
Table 5-1.  Boring logs are included as Appendix A.  Cross-sections are provided as 
Appendix E.  Based on these boring logs and consistent with the 1997 USGS study, the 
Columbia aquifer does not occur at Site 6 and the Yorktown-Eastover aquifer occurs at the 
surface or in some areas is overlain by a thin (no more than a few feet thick) deposit of 
clayey sediments lithologically consistent with the Yorktown confining unit.  Clayey organic 
marsh sediments overlie the aquifer materials in the lower reaches of the creek.  The 
Yorktown-Eastover aquifer is approximately 80 feet thick in the vicinity of Site 6 based on 
the 1997 USGS study of the base.  The Eastover-Calvert confining unit lies beneath the 
Yorktown Eastover aquifer, but no environmental monitoring wells have been installed as 
deep as this confining unit.   
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The results of aquifer tests conducted on wells screened in the Yorktown-Eastover aquifer 
measured the hydraulic conductivity of the geologic sediments to be between 0.82 ft/day 
and 1.9 ft/day and based upon this measurement the groundwater flow velocity was 
calculated to be 4.6 x 10-2 ft/day.   

Groundwater within the upper portion of the Yorktown-Eastover aquifer flows west to 
Felgates Creek based upon groundwater elevations measured in October 2004 (Table 5-2 
and Figure 5-2). 

5.2 Previous Investigations 

5.2.1 Initial Assessment Study (1984) 
The IAS at NWS Yorktown was conducted in 1984 by NEESA to identify and assess sites 
posing a potential threat to human health and the environment because of contamination 
from prior waste management activities. This effort was documented in the Initial 
Assessment Study (IAS) of Naval Weapons Station Yorktown, Virginia (NEESA, 1984).  The 
purpose of the IAS was to identify and assess sites posing a potential threat to human health 
or the environment due to contamination from past operations.  Based on the use of the Site 
6 impoundment area as a discharge area for solvent and explosives contaminated 
wastewater, Site 6 was identified for further evaluation.  Activity records relating to waste 
generation; handling, and disposal were reviewed, physical conditions at the site were 
characterized, and migration pathways and potential receptors were identified.  The results 
of the data evaluation were used to develop recommendations concerning the need for a 
confirmation study at Site 6.  The IAS concluded that sampling of Site 6 surface water, 
sediment, and soil samples would be needed to evaluate possible explosives and VOC 
contamination within these media. 

5.2.2 Confirmation Study Round I (1986) 
In 1986, consistent with the recommendations in the IAS, four soil (6S01 through 6S04) and 
three co-located surface water and sediment samples (6SD/SW01 through 6SD/SW03) were 
collected from Site 6 as part of the Confirmation Study Round I.  Samples were analyzed for 
VOCs, base neutral extractables (BNAs, a.k.a., SVOCs), and explosives.  Sample locations 
are shown on Figure 5-3.  This effort was documented in the Confirmation Study Step IA 
(Verification), Round One, (Dames & Moore, 1986).  

Toluene was detected in all four soil samples at concentrations of less than 10 μg/kg.  TCE 
and trans-1,2-DCE were detected at concentrations of 35 μg/kg and 9 μg/kg respectively in 
6S02, located within the impoundment.  1,1,1-TCA and trans-1,2-DCE were detected at 
concentrations of 11 μg/kg and 14 μg/kg in sample 6S04 located just south of the 
impoundment.  With the exception of methylene chloride (a common lab contaminant), 
these were the only detections of VOCs in Round I soil samples. Two BNAs, chrysene, and 
phenanthrene were detected at concentrations of 90 μg/kg and 70 μg/kg respectively in the 
6S03, located in the northwest corner of Building 109.  TNT was detected in three of the four 
soil samples: 6S01 (1,340 μg/kg), 6S02 (127,000 μg/kg), and 6S04 (727,000 μg/kg).  4-amino-
2,6-DNT, 2-amino-4,6-DNT, 2,4-diamino-6 nitrotoluene, and 2,6-diamino-4-nitrotoluene 
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were detected in soil samples 6S02 and 6S04 (in or adjacent to the impoundment) at 
maximum concentrations of 64,000 μg/kg, 222,000 μg/kg, 2120 μg/kg and 1630 μg/kg.  

Toluene, 1,1,1-TCA, and methylene chloride (a common lab contaminant) were detected in 
the three sediment samples (6SD01 through 6SD03) at maximum concentrations of 2 μg/kg, 
14 μg/kg, and 105 μg/kg respectively.  The highest concentrations of these constituents 
were detected in sample 6SD01, collected just upgradient of the coffer dam (Figure 5-3).  
There were no BNAs detected in sediment samples collected during the Round I event.  One 
explosive (2,4-diamino-6-nitrotoluene) was detected in one sample (6SD02) at a 
concentration of 186 μg/kg.  6SD02 is located just downgradient of the coffer dam.  This was 
the only detection of an explosive in sediments collected during the Round I event.   

With the exception of methylene chloride, there were no detections of VOCs, BNAs, or 
explosives in surface water collected in Felgates Creek, just downgradient of Site 6 (7SW03).  
However, VOCs were detected in surface water samples collected just upgradient (7SW01) 
and downgradient (7SW02) of the coffer dam.  1,1,1-TCA, TCE, and 1,2-trans-DCE were 
detected at maximum concentrations of 4 μg/L, 4 μg/L, and 3 μg/L, respectively.  
Explosives were also detected in these surface water samples at maximum concentrations of: 
RDX (2.01 μg/L), HMX (8.17 μg/L), 4-amino-2,6-DNT (0.24 μg/L), and 2,4-diamino-4-
nitrotoluene (0.078 μg/L).  There were no detections of BNAs in these surface water samples. 

In general, the Confirmation Study Round I indicated elevated levels of contaminants 
(primarily explosives) confined to the impoundment or immediately downgradient of the 
dam. Additional sediment and surface water sampling was recommended to determine the 
extent of the contamination.  

5.2.3 Confirmation Study Round II (1988) 
Consistent with the recommendations in the Confirmation Study Round I, three surface 
water samples were collected in the same locations as those previously sampled and seven 
sediment samples (6SD01 through 6SD07) were collected at Site 6 in November and 
December 1987 as part of Round II of the Confirmation Study.  This effort was documented 
in the Confirmation Study Step IA (Verification), Round Two, (Dames & Moore, 1988).  Sample 
locations are shown on Figure 5-3.  Samples were analyzed for VOCs, BNAs, and explosives.  
With the exception of laboratory contaminants (acetone and methylene chloride), there were 
no detections of these constituents in surface water.  Acetone and methylene chloride were 
also detected in sediment samples, but no other VOCs were detected.  

TNT was detected in impoundment sediment samples 6SD01, 6SD02, and 6SD05 at 
concentrations of 2.44 μg/kg, 21 μg/kg, and 1240 μg/kg respectively.  HMX was detected in 
the same three samples at concentrations ranging from 1.41 μg/kg (6SD01) to 44.3 μg/kg 
(6SD02).  4-amino-2,6-DNT was detected in these three samples at concentrations ranging 
from 5.39 μg/L to 543 μg/L.  2,4-DNT, 2-amino-4,6-DNT and 2,6-diamino-4-nitrotoluene 
were detected in one impoundment area sediment sample each at concentrations of 17 
μg/kg, 15 μg/kg, and 8 μg/kg respectively.  There were no detections of explosives in the 
samples collected on the north side of the impoundment (6SD04 and 6SD06) or from the 
bottom of Felgates Creek, (6SD03). Based on these results, it was recommended that 
additional sediment, surface water, and biota data be collected and analyzed for VOAs, 



DRAFT PHASE I REMEDIAL INVESTIGATION REPORT FOR GROUNDWATER AT SITES 1, 3, 6, 7, 11, 17, 24, AND 25 

5-4 WDC061240002 

BNAs, and explosives to further evaluate site conditions, site-related contaminants, and the 
extent of contaminant migration. 

5.2.4 Remedial Investigation Interim Report (1991) 
The RI Interim Report (Versar, 1991) was drafted by Dames & Moore in 1989 and revised by 
Versar in 1991 to incorporate comments from the TRC.  The purpose of this report was to 
facilitate movement of the sites into the RI process.  The report summarized available data 
from the Confirmation Studies for those sites recommended for further investigation in the 
IAS and, based on these data, provided recommendations for additional efforts to be 
conducted to complete the RI.  The Interim RI recommended that benthic and fish 
communities in the tributary to Felgates Creek be sampled nearby Site 6, and additional 
surface water samples be collected and analyzed for TCL VOCs, explosives, and TCL BNAs. 
The Interim RI also recommended that the existing and additional data be used to conduct a 
risk assessment (Versar Inc., 1991). 

5.2.5 Round One RI (1993) 
Round One RI activities took place during the spring/summer 1992 based on 
recommendations made in the Interim RI Report. This information is documented in the 
Final Round One RI for Sites 1-9, 11, 12, 16-19, and 21 (Baker and Weston, 1993b).  The 
objectives of the RI were to assess the nature and extent of contamination and to perform 
human health and ecological risk assessments to evaluate the impacts on human health and 
the environment.  Field activities included the collection of geophysical data, aquifer testing, 
installation and sampling of one groundwater monitoring well (6GW01), surface and 
subsurface soil sampling at six locations (6S05 through 6S09), surface water sampling at 
eight locations (6SW02 and 6SW08 through 6SW14), sediment sampling at eight locations 
(6SD02 and 6SD08 through 6SD14), and the collection of Shelby tubes. Sample locations are 
shown on Figure 5-3.   

Explosives and VOCs were detected in sediments near the discharge from Building 109 at 
similar concentrations to those detected during the Confirmation Studies.  Additionally, 
RDX, HMX, and TNT, and chlorinated VOCs were detected in the surface water adjacent to 
Building 109.  RDX, HMX.  Chlorinated VOCs were also detected in site groundwater.  The 
concentration of TCE in groundwater was 380 μg/L (6GW01).  As only one groundwater 
monitoring well was installed at Site 6, the Round One RI provided limited information on 
the subsurface conditions, including both subsurface soil and groundwater.  Several BNAs 
were detected in surface soil, surface water, and sediment, but not in the groundwater.  
Concentrations of TCE and explosives were highest near Building 109 and decreased further 
downgradient.   

The Round One RI recommended that Site 6 be a candidate for an accelerated remedial 
action under a FFS upon confirmation that the contamination was localized in the upstream 
portion of the ditch.  In order to evaluate if the contamination was localized, the Round One 
RI recommended that additional surface soil and sediment samples be collected in the area 
north of Building 109 to define the extent of contamination and additional groundwater 
sampling be conducted to delineate the extent of VOC and explosives contaminated 
groundwater in the area (Baker and Weston, 1993a).  
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5.2.6 Round Two RI (1998) 
A Round Two RI field program was conducted between July 1994 and February 1996 at 
Site 6 to assess the nature and extent of contamination at the site and to address potential 
data gaps observed following the Round One RI.  Efforts from this field event are 
documented in the Final Round Two RI Report, Sites 6 and 7 (Baker, 1998b).  Surface and 
subsurface soils, groundwater, surface water, and sediment samples were collected. Sample 
locations are shown on Figure 5-3.  No CVOCs were identified in surface soil samples.  
CVOCs were detected in subsurface soil just downgradient of Building 109.  Concentrations 
and the number of compounds increased with depth. Nitramines were detected during a 
soil characterization study which focused on the Site 6 discharge point of two concrete 
drainage channels, which formerly conveyed waste water from Buildings 109 and 110 and 
was suspected of having high concentrations of nitramines.  Sediment samples indicated the 
presence of SVOCs within the drainage ways to the impoundment area and VOCs, SVOCs 
and nitramine compounds within the impoundment area itself.  CVOCs and explosive 
constituents were detected in the groundwater samples from both Hydropunch™ locations 
and four new permanent monitoring wells (6GW02 through 6GW05).  The highest 
concentrations of TCE (37,000 μg/L), cis 1,2-DCE (26,000 μg/L), and vinyl chloride (21,000 
μg/L) were detected at Hydropunch™ location 6HP08 located within the impoundment just 
north of the impoundment boundary and northwest of Building 109.  According to the 
Round Two RI Report sample numbering scheme, this sample was collected approximately 
15 ft below the top of the water table.  Hydropunch™ groundwater detections from the 
Round II RI are included in Table 5-3.  Monitoring well groundwater sample results from 
the Round II RI are included with the data from this Phase I Groundwater RI as Table 5-4.  
Surface water and sediment samples indicated the presence of CVOCs  and nitramines 
within the impoundment area, but these constituents were not detected in surface water and 
sediment collected at the mouth of the tributary to Felgates Creek or in Felgates Creek itself 
(6SD/SW17 through 6SD/SW21).  Sediment and surface water analytical detections from 
the Round Two RI are shown in Tables 5-5 and 5-6.  

5.2.7 Focused Feasibility Study (1998) 
The purpose of the Final v2 FFS for Sites 6 and 7 (Baker, 1998c) in regards to Site 6 was to 
identify RAAs to address soil and sediment contamination at the site.  The FFS involved the 
development, screening, and detailed analysis of RAAs.  The FFS examined four RAAs to 
address contamination at Site 6: 1) no action, 2) no action with monitoring and sludge 
removal, and 3) in situ biological treatment; soil cover; and sludge removal, 4) ex situ 
biological treatment; limited excavation; and off-site disposal and sludge removal, 5) 
excavation with thermal treatment and sludge removal, and ex situ biological treatment; soil 
cover; limited excavation and sludge removal (Baker, 1998c).  Alternative 4 was identified as 
the preferred alternative.   

5.2.8 Proposed Remedial Action Plan/Record of Decision (1998) 
The Final v2 PRAP for Sites 6 and 7 (Baker, 1998d) was released to the public in May 1998 
presenting the preferred alternative identified in the FFS.  The Final ROD for Sites 6 and 7 
(Baker, 1998e) was signed in October 1998. The ROD documented the ex situ biological 
treatment, limited excavation, off-site disposal and sludge removal remedial action to 
reduce the risks posed by soil and sediments at Site 6. 



DRAFT PHASE I REMEDIAL INVESTIGATION REPORT FOR GROUNDWATER AT SITES 1, 3, 6, 7, 11, 17, 24, AND 25 

5-6 WDC061240002 

5.2.9 Remedial Action  
A remedial action at the Site 6 Impoundment Area was started in 1999 and was completed 
in July 2006.  The remedial action included the excavation and ex situ bioremediation of 
contaminated soil at the Site 24 Biocell and excavation and in situ bioremediation of 
contaminated soil in the treatment cell at the Impoundment Area. 

5.2.10 Long-Term Monitoring  
LTM for VOCs, nitramine compounds, and TAL inorganics (including cyanide) of the 
Impoundment Area surface water and sediment and Site 6 groundwater began in May 2000.  
Following the baseline round of sampling, LTM at Site 6 was suspended pending 
completion of the remedial action.  The Site 6 LTM data indicated the potential for 
unacceptable risks to ecological receptors from total and dissolved inorganics.   

5.3 Site 6 Phase I Groundwater RI Field Activities 
In order to provide additional data to evaluate the nature and extent of chlorinated solvents 
in groundwater, nine additional wells were installed as described in Section 3.1.1, and 
samples were collected from thirteen Yorktown-Eastover aquifer monitoring wells (6GW01, 
6GW01A, 6GW04, 6GW05B, 6GW06, 6GW06B, 6GW07, 6GW08, 6GW09, 6GW09A, 6GW09B, 
6GW10, and 6GW10A) as part of this RI.  These wells are screened at various depth 
intervals. Construction details are in Table 5-1.  The groundwater samples collected were 
analyzed for TCL VOCs, TCL SVOCs, TCL pesticides/PCBs, explosives, and TAL total and 
dissolved metals and cyanide.  Sampling and QA/QC procedures are included in Sections 
3.1.3 and 3.1.4 of this document respectively.   

Table 5-7 presents the samples collected, including associated QA/QC samples, and the 
analytical parameters for these samples, while Figure 5-1 shows the locations of the Site 6 
monitoring wells.  Geochemical parameters (specific conductance, pH, turbidity, and 
temperature) for each well are listed on 5-8.   

5.4 Site 6 Groundwater Analytical Results 
Table 5-4 presents analytical results of the Site 6 Phase I Groundwater RI sampling event 
along with the results of the monitoring well sampling conducted during the Round Two 
RI.  Appendix F presents complete analytical results for the Phase I Groundwater RI field 
event only.  Figures 5-4 and 5-5 depict concentrations of constituents exceeding MCL and 
maximum background concentrations.   

5.4.1 VOC Analytical Results  
Of the 48 VOCs analyzed in Site 6 groundwater samples collected as part of this Phase I 
Groundwater RI, twelve were detected in one or more samples: 1,1,1-TCA, 1,1-
dichloroethane (1,1-DCA), 1,1-DCE, 1,2-dichloroethane (1,2-DCA), carbon disulfide, 
chloromethane, cis 1,2-DCE, cis 1,3-dichloropropene, methylene chloride, trans 1,2-DCE, 
TCE, and vinyl chloride.  Concentrations of TCE exceeded the corresponding MCL of 5 
μg/L in samples from 6GW08 (36,000 μg/L) and 6GW01 (94 μg/L).  Concentrations of 1,1-
DCE exceeded the corresponding MCL of 7 μg/L in the samples from 6GW01 (15 μg/L) and 
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6GW06 (23 μg/L).  The concentrations of cis 1,2-DCE (550 J μg/L) and vinyl chloride (8 K 
μg/L) both exceeded corresponding MCLs of 70 μg/L and 2 μg/L respectively in the 
sample from 6GW08.  There were no VOCs detected in the background data set.  VOCs are 
not typically naturally occurring or resultant from widespread anthropogenic activities.  
Therefore, all detections of VOCs at Site 6 represent exceedances of background.  Figure 5-4 
depicts concentrations of VOCs exceeding MCLs and maximum background results. 

5.4.2 SVOC Analytical Results 
Bis(2-ethylhexyl phthalate) was the only SVOC detected in groundwater samples from Site 6 
during the Phase I Groundwater RI.  This constituent was detected in samples from 6GW07 
(3 J μg/L), 6GW08 (13 μg/L) and 6GW09 (6 J μg/L).  The MCL for this constituent is 6 μg/L.  
Bis(2-ethylhexyl) phthalate is a common laboratory contaminant and is likely to be 
unrelated to the site.   

5.4.3 Pesticide/PCB Analytical Results 
Five pesticides/PCBs were detected in samples from Site 6 collected during the Phase I 
Groundwater RI: 4,4-DDE, beta-BHC, delta-BHC, gamma-BHC, and heptachlor epoxide.  
The concentrations of heptachlor epoxide in the samples from 6GW04 (13 μg/L), 6GW05B 
(0.59 μg/L), 6GW09 (1.2 μg/L) were above the corresponding MCL of 0.2 μg/L for this 
constituent.  There were no detections of pesticides or PCBs in the Yorktown aquifer 
background data set.  

5.4.4 Explosives Analytical Results 
Ten explosives were detected in samples from Site 6 collected during the Phase I 
Groundwater RI: 1,3,5-trinitrobenzene, 1,3-dinitrobenzene, 2,4,6-TNT, 2,4-DNT, 2-amino-
4,6-DNT, 2-nitrotoluene, 4-amino-2,6-DNT, HMX, RDX, and tertyl.  The highest 
concentrations of these constituents were detected in the sample from 6GW04.  There were 
no explosives detected in the Yorktown aquifer background data set and none would be 
expected since explosives are not typically naturally occurring or resultant from widespread 
anthropogenic activities.  Therefore, all detections of explosives at Site 6 represent 
exceedances of background.  Figure 5-4 depicts concentrations of explosives detected in one 
or more wells. 

5.4.5 Total Metals and Cyanide Analytical Results 
Of the 24 inorganics analyzed in Site 6 unfiltered samples, twelve were detected: aluminum, 
arsenic, barium, calcium, cyanide, iron, magnesium, manganese, potassium, sodium, 
vanadium, and zinc.  Antimony, beryllium, cadmium, chromium, cobalt, copper, lead, 
mercury, nickel, selenium, silver, and thallium were not detected in any groundwater 
sample from Site 6 collected during the Phase I Groundwater RI.  The concentration of 
aluminum in the sample from 6GW09B (3,770 μg/L) was in exceedance of the maximum 
background concentration of 1,160 μg/L.  Concentrations of barium exceeded the 
background maximum concentration of 43.6 μg/L in samples from 6GW04 (319 μg/L), 
6GW06B (53.1 μg/L), 6GW07 (49.8 μg/L), 6GW09 (57.7 μg/L), and 6GW09A (59.4 μg/L).  
Iron, manganese, and zinc were not detected in any background samples from the 
Yorktown-Eastover aquifer.  Iron was detected in six unfiltered samples at concentrations of 
up to 21,300 μg/L (6GW09B).  Manganese was detected in fifteen unfiltered samples at 
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concentrations of up to 324 μg/L (6GW09B). Zinc was detected in unfiltered samples at 
concentrations of up to 16,700 μg/L (6GW04). 

It should be noted that several inorganics comprising beryllium, cadmium, chromium, 
cobalt, copper, and nickel were actually detected in Site 6 unfiltered samples, but were 
flagged with B qualifiers during validation and are thus considered as non-detects.  This 
may have been due to detections of these constituents in the field blank collected on the 
non-potable drilling water.  Consequently these non-detect results may not be reflective of 
actual concentrations in aquifer water.   

5.4.6 Dissolved Metals Analytical Results 
Barium, calcium, iron, magnesium, manganese, nickel, potassium, sodium, and zinc were 
detected in one or more samples collected at Site 6 during the Phase I Groundwater RI. 
Aluminum, antimony, arsenic, cadmium, chromium, cobalt, copper, lead, mercury, 
thallium, and vanadium were not detected in any samples.  Arsenic was not detected in the 
dissolved background data set for the Yorktown confining unit.  Therefore, dissolved 
concentrations of arsenic in samples from 6GW04 (5.3 J μg/L), 6 GW09A (2 J μg/L), 
6GW09B (3 J μg/L) exceeded background, but did not exceed the MCL of 10 μg/L.  
Concentrations of dissolved iron in samples from 6GW01 (8450 μg/L), 6GW01A (627 μg/L), 
6GW04 (11,000 μg/L), 6GW06B (1760 μg/L), and 6GW10A (1240 μg/L) exceeded the 
maximum background concentration of 5.8 μg/L.  Concentrations of dissolved barium in 
samples from 6GW04 (332 μg/L), 6GW06B (38.3 μg/L), 6GW07 (50.6 J μg/L), 6GW09 (59 J 
μg/L), and 6GW09A (58.1 J μg/L) exceeded the maximum dissolved background 
concentration for the Yorktown-Eastover aquifer of 30.9 μg/L.  Concentrations of dissolved 
manganese in samples from all sampled wells with the exception of 6GW10 exceeded the 
maximum background concentration of 12.2 μg/L.  The concentration of zinc in the sample 
from 6GW04 (1980 μg/L) exceeded the maximum background concentration for zinc of 
5.9 μg/L.   

It should be noted that several inorganics comprising aluminum, arsenic, chromium, and 
vanadium were actually detected in Site 6 dissolved samples, but were flagged with B 
qualifiers during validation and are thus considered as non-detects.  This may have been 
due to detections of these constituents in the field blank collected on the non-potable 
drilling water.  Consequently these non-detect results may not be reflective of actual 
concentrations in aquifer water.   

5.4.7 Site 6 Nature and Extent of Contamination 
Concentrations of inorganics in Site 6 groundwater exceed corresponding maximum 
background values in numerous wells. Since these concentrations are in some cases more 
than an order of magnitude greater than background concentrations, it is likely that they are 
site related.  Concentrations of iron and manganese in samples from 6GW04 and 6GW05 are 
most notably higher than background.  There were no MCL exceedances of inorganics 
during this RI sampling Round.   

Pesticide compounds exceeded background levels in several wells and the MCL for 
heptachlor epoxide in several wells (6GW04, 6GW05B, 6GW09). There was no particular 
pattern of depth or aerial distribution of heptachlor epoxide at the site and the presence of 
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this pesticide is not consistent with the historical use of the site.  Therefore, the primary 
contaminants at the Site are CVOCs and explosives.   

Chlorinated organic compounds extend across the site at varying concentrations with the 
highest concentrations located beneath the actual impoundment.  The highest concentration 
of TCE in a permanent monitoring well was in the sample from 6GW08 (just downgradient 
of the coffer dam) with a concentration of 35,000 μg/L.  Additionally, the Hydropunch™ 
groundwater sample collected during the Round Two RI from 6HP08 (where the 
wastewater was discharged to the impoundment) was 37,000 μg/L.  6GW08 is the deepest 
site monitoring well and contains the highest TCE concentration of any permanent site well.  
Since no other wells were installed at this depth, the aerial extent of the CVOCs in 
groundwater is unknown.  Additionally, since this well is not screened to the Eastover-
Calvert confining unit, the vertical extent of the CVOCs in groundwater is unknown.  

Although no free product was observed in the site wells, based on concentration data, it is 
possible that some of the CVOC contamination at the site exists in the dense non-aqueous 
phase liquid (DNAPL) phase.  One of the “rule of thumb” indicators that DNAPL may be 
present at a site is when chemicals that are known to behave as DNAPLs due to their 
hydrophobic nature and density are found in concentrations above 1 percent of their pure 
phase solubility in water. For TCE, with a water solubility of 1,100 mg/L, a concentration of 
11,000 μg/L is typically used as an indicator for potential DNAPL.  Since the concentrations 
of TCE from 6GW08 and Hydropunch™ sample 6HP08 are above 11,000 μg/L, DNAPL is 
possibly present. 

Explosives were detected in samples from wells 6GW04, 6GW05B, 6GW07, 6GW09, and 
6GW10. The highest concentrations of explosives were detected in the sample from 6GW04 
at the downgradient edge of the impoundment by the coffer dam.  Since no other 
groundwater samples were collected downgradient of the flume area at the same depth 
interval as 6GW04, the extent of the explosives in groundwater is not fully delineated.  

Explosives and VOCs were detected during investigations conducted prior to the removal 
action in impoundment area sediments and surface water.  These constituents were not 
detected in surface water and sediments collected at the mouth of the tributary to Felgates 
Creek and Felgates Creek itself.  The contaminated sediments in the impoundment area 
have been excavated and remediated.  Therefore, current impact to surface water and 
sediment are minimal.  

5.5 Site 6 Fate and Transport  

5.5.1 Fate and Transport of VOCs 
Historical accounts indicate that wastewater was discharged to the Site 6 impoundment 
from the flume area.  It is likely that the wastewater containing TCE entered the 
impoundment and contaminants migrated downward via gravity and downgradient via 
advection.  It is unlikely that contaminants would migrate upgradient.  Therefore, CVOCs 
may aerially span most or all of the extent of the impoundment, but may not extend very far 
beyond the boundaries of the impoundment.  Based on existing data, TCE is present in the 
dissolved phase at Site 6. It cannot be positively determined whether DNAPL is present at 
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the site, but the presence of DNAPL is possible based on the TCE concentrations in 
groundwater samples.   

The primary transport mechanism for TCE at Site 6 is via advection in the direction of 
groundwater flow (west towards Felgates Creek). Fate and transport mechanisms for flow 
though porous media that may be influencing TCE migration include hydrodynamic 
dispersion and retardation. Hydrodynamic dispersion describes the tendency of 
contaminants to spread out from the path that they would be expected to follow based on 
advective hydraulics alone. Hydrodynamic dispersion occurs due to mechanical mixing 
during fluid advection and molecular diffusion due to the thermal-kinetic energy of the 
solute particles. Retardation results from the transfer by adsorption or other chemical 
processes of contaminant mass from the flowing pore water to surrounding soil particles 
resulting in slower transport of the contaminant mass. 

If DNAPL is present at the site, the predominant direction flow is most likely downward, 
directed by gravity. As TCE migrates downward, some of the DNAPL most likely remains 
in the pore spaces of the aquifer material as residual contamination. Some DNAPL may be 
dissolving in the groundwater and/or sorbing to the soil, contributing to aqueous-phase 
and sorbed-phase contamination. If the volume of the release at Site 6 was sufficient to 
provide enough mass of DNAPL to reach the Eastover-Calvert confining unit, the DNAPL 
may be collecting on the confining clay and possibly continuing to move under the force of 
gravity down the slope of the aquitard.  

Based on analytical results, a small percentage of the TCE released at Site 6 has been 
degraded via biological reductive dechlorination. Biological reductive dechlorination is a 
naturally-occurring, microbially mediated, anaerobic process in which chlorine atoms on a 
parent CVOC molecule are sequentially replaced with hydrogen. In the reductive 
dechlorination process, electrons are transferred from an electron donor source to the CVOC 
compound, which functions as the electron acceptor. Anaerobic (reducing) conditions are 
required for effective reductive dechlorination. 

The principal anaerobic biodegradation pathway for reductive dechlorination of chlorinated 
ethenes is: 

TCE  DCE  vinyl chloride  ethene 

The transformation rate for each step varies but tends to become slower with progress along 
the breakdown sequence, often resulting in accumulation of 1,2-DCE and VC. These 
degradation products have been detected in groundwater at Site 6, but at low 
concentrations, indicating that biodegradation may be occurring, but at a slow rate. 

5.5.2 Fate and Transport of Explosives 
The explosive compounds detected at Site 6 are considered to be slightly mobile and tend to 
be transported along with the sediments to which they adsorb.  Explosives contaminated 
sediments have been removed from the impoundment area and treated in the biocell.  
Therefore, the majority of the remaining explosives at the site likely exist in the saturated 
zone.  Based on the existing data at the site, it is not possible to delineate the extent of 
explosives contamination in groundwater because explosives may exist in groundwater 
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beneath the impoundment area where no wells have been installed. Explosives have not 
been detected in sediment and surface water samples collected within Felgates Creek.   

5.5.3 Fate and Transport of Inorganics 
Inorganics, particularly iron and manganese are elevated well over background 
concentrations in 6GW04 and 6GW05.  Based on the spatial distribution of these wells and 
the concentrations, it is possible that these constituents are site related.  Iron and manganese 
are relatively immobile, but may be migrating slowly downgradient via advection. 

5.6 Conclusions and Recommendations 
Groundwater at Site 6 is contaminated with CVOCs, explosives, and inorganics.  The 
concentrations of CVOCs in groundwater are indicative of DNAPL, but the vertical and 
horizontal extent of these compounds has not been defined and risks at the site have not 
been quantified.  The vertical and horizontal extent of explosives contamination also has not 
been defined.   

Based on the historical land use and the topography of the site, it is likely that any TCE that 
entered the impoundment entered the soil and sediment and flowed via porous media flow 
into the groundwater where it continued to move downward due to gravity and 
downgradient via advective flow.  The highest groundwater concentrations of TCE have 
been detected within the boundaries of the impoundment itself (in the deep monitoring well 
adjacent to the coffer dam and in the sample from the Round Two RI by the flume area).   

1. It is recommended that additional study using a real-time sampling technology be 
completed within the impoundment to define the extent and concentrations of the 
contaminants. Since the Site 6 impoundment has been restored as a wetland area, it 
is likely that this real-time study will necessitate specialized drilling equipment for 
on-water drilling, installation of temporary wells, and analysis using a mobile lab.  

2. If the results of the real-time study indicate migration of contaminants into or across 
Felgates Creek, additional sampling of surface water, sediment, and/pore water 
should be conducted to further evaluate the groundwater to surface water 
interaction. 

3. It is recommended that saturated soil samples be collected and analyzed using dye 
kits to better determine if DNAPL is present at the site. 

4. It is recommended that additional monitoring wells be installed based on the results 
of the real-time study. 

5. It is recommended that saturated soil samples be collected to determine the soil 
oxidant demand at the site. 

6. New and existing wells should be sampled for metals, VOCs (including phthalates), 
explosives (including nitroglycerin, 3,5-dinitroaniline, PETN, diphenylamine, n-
nitro-sodiphenylamine, ammonium nitrate, and nitroguanidine), perchlorate, and 
natural attenuation parameters [methane, ethane, ethene, nitrate, nitrite, sulfide, 
sulfate, chloride, dissolved oxygen (DO), oxidation-reduction potential (ORP), total 
organic carbon (TOC) and Dehalococcoides].  
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7. Following this additional investigation, it is recommended that risks due to 
groundwater contamination at this site be quantified in a revision to the HHRA and 
ERA from the Round Two RI.  Furthermore, it is recommended that the potential for 
future vapor intrusion risks be evaluated. 

8. If data from this Phase I Groundwater RI is used for risk assessment purposes, it is 
recommended that the inorganic data be revalidated without using the field blank, 
which was collected on non-potable drilling water.   

  



TABLE 5-1
Groundwater Monitoring Well Construction Details at Site 6
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Date

Top of PVC 
Casing 

Elevation

Ground 
Surface 

Elevation
Boring Total 

Depth

Elevation 
Bottom of 

Boring
Well 

Diameter

Total 
Well 

Depth

Bottom 
Well 

Elevation

Outer 
Casing 
Interval

Depth to 
Screen 
Interval

Top of 
Screen 
Interval 

Elevation

Bottom of 
Screen 
Interval 

Elevation

Depth to 
Top of 
Sand 
Pack

Depth to Top 
of Bentonite

Well Number Aquifer Installed (ft msl) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft bgs) (ft msl) (ft msl) (ft bgs) (ft bgs)
6GW01 Yorktown-Eastover 06/15/1992 12.8 10.45 20 -9.55 4 20 -9.55 -- 5 - 20 5.5 -9.6 4 2
6GW01A Yorktown-Eastover 09/09/1994 12.1 10.01 64 -53.99 2 61.9 -51.89 -- 47.9 - 61.9 -37.9 -51.9 41 5
6GW02 Yorktown-Eastover 09/23/1994 38.37 35.97 57 -21.03 2 55 -19.03 -- 40 - 55 -4.0 -19.0 37 11
6GW03 Yorktown-Eastover 10/20/1994 30.67 28.31 49 -20.69 2 46.9 -18.59 -- 36.9 - 46.9 -8.6 -18.6 33 6
6GW04 (2) Yorktown-Eastover 06/10/1992 5.23 3.36 10 -6.64 2 10 -6.64 -- 5 - 10 -1.6 -6.6 33 0
6GW05B Yorktown-Eastover 9/14/2004 8.59 6.83 15 -8.17 2 15 -8.17 -- 5 - 15 1.8 -8.2 4 2
6GW06 Yorktown-Eastover 05/12/2000 11.77 10.66 18 -7.34 2 18 -7.34 -- 8 - 18 2.7 -7.3 6 4
6GW06B Yorktown-Eastover 9/18/2004 11.46 9.20 88 -78.80 2 38 -28.80 -- 28 - 38 -18.8 -28.8 26 24
6GW07 Yorktown-Eastover 9/14/2004 8.66 6.84 18 -11.16 2 18 -11.16 -- 8 - 18 -1.2 -11.2 6 4
6GW08 Yorktown-Eastover 9/20/2004 5.61 3.07 36 -32.93 2 36 -32.93 18 31 - 36 -27.9 -32.9 30 18
6GW09 Yorktown-Eastover 9/17/2004 14.38 11.83 30 -18.17 2 30 -18.17 -- 20 - 30 -8.2 -18.2 18 16
6GW09A Yorktown-Eastover 9/16/2004 15.17 12.76 50 -37.24 2 50 -37.24 -- 40 - 50 -27.2 -37.2 38 36
6GW09B Yorktown-Eastover 9/16/2004 15.11 13.53 76 -62.47 2 75 -61.47 -- 65 - 75 -51.5 -61.5 63 61
6GW10 Yorktown-Eastover 9/18/2004 15.52 13.30 22 -8.70 2 22 -8.70 -- 12 - 22 1.3 -8.7 10 8
6GW10A Yorktown-Eastover 9/16/2004 15.66 13.43 40 -26.57 2 40 -26.57 -- 30 - 40 -16.6 -26.6 28 26

NOTES:
msl - mean sea level (in feet)
bgs - Below Ground Surface (in feet)
-- NA
(1) Modified well construction due to shallow groundwater table
(2) Drive point, no sand pack
(3) Staff gauge



TABLE 5-2
Summary of Groundwater Elevation Data at Site 6
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Monitoring Well Aquifer
Depth to Water (ft) 
October 12, 2004

Top of Casing (ft 
above msl)

Groundwater Elevation (ft 
above msl)

October 12, 2004
6GW01 Yorktown-Eastover 6.30 12.8 6.50

6GW01A Yorktown-Eastover 5.66 12.1 6.44
6GW02 Yorktown-Eastover 34.09 38.37 4.28
6GW03 Yorktown-Eastover 19.09 30.67 11.58
6GW04 Yorktown-Eastover 3.35 4.71 1.36
6GW05 Yorktown-Eastover 4.36 5.3 0.94
6GW06 Yorktown-Eastover 8.54 11.77 3.23

6GW06B Yorktown-Eastover 7.12 11.46 4.34
6GW07 Yorktown-Eastover 4.38 8.66 4.28
6GW08 Yorktown-Eastover 1.74 5.61 3.87
6GW09 Yorktown-Eastover 11.10 14.38 3.28

6GW09A Yorktown-Eastover 11.71 15.17 3.46
6GW09B Yorktown-Eastover 11.60 15.11 3.51
6GW10 Yorktown-Eastover 12.22 15.52 3.30

6GW10A Yorktown-Eastover 12.08 15.66 3.58

Note:
msl - mean sea level



TABLE 5-3
Hydropunch Groundwater Sampling Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
2-Butanone 10 U 5 J 10 U 10 U 10 U 10 U 10 U 10 U 5,000 R 5,000 R 10 U
Acetone 10 U 18 10 U 10 U 10 J 10 U 10 U 10 U 5,000 U 5,000 U 10 U
Methylene chloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 5,000 U 5,000 U 1 J
Trichloroethene 10 U 10 U 10 U 76 46 10 U 10 U 10 U 37,000 32,000 10 U
Vinyl chloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 21,000 17,000 10 U
cis-1,2-Dichloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 26,000 24,000 NA
m- and p-Xylene 10 U 10 U 10 U 10 U 10 U 7 J 10 U 10 U 5,000 U 5,000 U NA

Explosives (UG/L)
Tetryl 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 4.9 1 U 1 U

Notes:
     Shaded values indicate the analyte was detected
     UG/L = Micrograms per Liter
     NA = Not analyzed
     U = Analyte not detected
     J = Result may be estimated
     R = Unreliable result

YS06-DW009
YS06-DW009-0894

08/21/94

YS06-DW005 YS06-DW008
YS06-DW008-0894

08/19/94
YS06-DW008P-0894

08/19/94

YS06-DW006
YS06-DW006-0894

08/05/94

YS06-DW007
YS06-DW007-0794

07/27/94
YS06-DW005-B-0894

08/03/94
YS06-DW005-C-0894

08/03/94

YS06-DW004
YS06-DW004-0894

08/06/94
YS06-DW005-A-0894

08/03/94

YS06-DW002
YS06-DW002-0894

08/01/94

YS06-DW003
YS06-DW003-0894

08/02/94



TABLE 5-4
Groundwater Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 200 1 U 13 14 J 1 J NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
1,1-Dichloroethane No MCL 1 U 14 14 J 9 J NA 3 J 1 U 10 U 10 U 1 U 10 U 10 U
1,1-Dichloroethene 7 1 U 36 45 22 J NA 15 1 U 10 U 10 U 1 U 10 U 10 U
1,2-Dichloroethane 5 1 U 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Carbon disulfide No MCL 1 U 1 U 25 U 10 UJ NA 10 U 1 U 10 UJ 10 U 1 U 10 U 10 U
Chloroform 80 1 U 2 25 U 10 U NA 10 U 1 U 10 U 10 U 0.6 B 10 U 10 U
Chloromethane No MCL 1 U 1 U 25 U 10 U NA 10 U 1 UJ 10 U 10 U 1 U 10 U 10 U
Methylene chloride 5 2 U 2 U 50 U 3 B NA 10 U 0.6 B 2 B 10 U 1 B 2 B 3 B
Trichloroethene 5 1 U 320 350 120 NA 94 1 U 10 U 10 U 1 U 10 U 10 U
Vinyl chloride 2 1 U 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
cis-1,2-Dichloroethene 70 1 U 110 98 56 NA 46 1 U 10 U 10 U 1 U 10 U 10 U
cis-1,3-Dichloropropene No MCL 1 U 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
trans-1,2-Dichloroethene 100 1 U 1 25 U 10 U NA 2 J 1 U 10 U 10 U 1 U 10 U 10 U

Semi-volatile Organic Compounds (UG/L)
2,4-Dinitrotoluene No MCL 10 U 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
bis(2-Ethylhexyl)phthalate 6 10 U 10 U 10 U NA NA 11 U 1 J NA 10 U 10 U NA NA

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDE No MCL 0.1 U NA NA NA NA 0.1 U NA NA 0.1 U NA NA NA
Heptachlor epoxide 0.2 0.05 U NA NA NA NA 0.21 B NA NA 0.05 U NA NA NA
beta-BHC No MCL 0.05 U NA NA NA NA 0.051 U NA NA 0.05 U NA NA NA
delta-BHC No MCL 0.05 U NA NA NA NA 0.051 U NA NA 0.05 U NA NA NA
gamma-BHC (Lindane) 0.2 0.05 U NA NA NA NA 0.051 U NA NA 0.05 U NA NA NA

Explosives (UG/L)
1,3,5-Trinitrobenzene No MCL 0.66 U 0.66 U 0.66 U 0.8 UL NA 2.5 U 0.66 U 1.6 U 2.5 U 0.66 U 2 U 1.3 U
1,3-Dinitrobenzene No MCL 1.1 U 1.1 U 1.1 U 0.8 UL NA 2.5 U 1.1 U 1.6 U 2.5 U 1.1 U 2 U 1.3 U
2,4,6-Trinitrotoluene No MCL 0.62 U 0.62 U 0.62 U 1.6 UL NA 2.5 U 0.62 U 3.2 U 2.5 U 0.62 U 4 U 2.6 U
2,4-Dinitrotoluene No MCL 1 U 1 U 1 U 2 UL NA 2.5 U 1 U 4 U 2.5 U 1 U 5 U 3.25 U
2-Amino-4,6-dinitrotoluene No MCL NA NA NA 2.4 UL NA 5 U NA 4.8 U 5 U NA 6 U 3.9 U
2-Nitrotoluene No MCL 0.75 U 0.75 U 0.75 U 2 UL NA 5 U 0.75 U 4 U 5 U 0.75 U 5 U 3.25 U
4-Amino-2,6-dinitrotoluene No MCL 1 U 1.2 1.4 1.6 UL NA 5 U 1 U 3.2 U 5 U 1 U 4 U 2.6 U
HMX No MCL 0.61 U 3.2 4.1 1.6 UL NA 19 0.61 U 3.2 U 2.5 U 0.61 U 4 U 2.6 U
RDX No MCL 0.59 U 63 80 39.6 L NA 32 0.59 U 4 UJ 2.5 U 0.59 U 5 U 3.25 U
Tetryl No MCL 1 U 1 U 1 U 1.6 UL NA 5 U 1 U 3.2 U 5 U 1 U 4 U 2.6 U

Total Metals (UG/L)
Aluminum No MCL 1160 466 666 37 U 37 U 80.7 U 233 J 38.4 J 80.7 U 1,510 J 248 250
Arsenic 10 3.5 J 37.1 36.7 7.6 J 7.85 B 9.3 B 2.3 U 2.3 U 2.1 U 3.3 2.3 U 3.8 J
Barium 2,000 43.6 J 22.5 23 24.1 J 22.3 B 18 B 35.2 26.8 J 26.5 B 38.4 36.4 J 36.2 J
Beryllium 4 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.1 U 1 U 0.2 U 0.1 U 1 U 0.2 U 0.2 U
Cadmium 5 2.3 U 2.3 U 2.3 U 0.2 U 0.2 U 0.2 U 1.5 U 0.2 U 0.2 U 1.5 U 0.2 U 0.2 U
Calcium No MCL 67100 94,000 93,200 93,700 91,532 81,800 71,200 70,700 74,000 83,300 88,100 88,700
Chromium 100 4.7 L 2 1.8 0.4 U 0.454 B 0.9 U 1.8 U 0.51 J 0.9 U 4.7 23.1 24
Cobalt No MCL 2.1 U 2.1 U 2.1 U 0.7 J 0.5 U 0.5 U 1.9 U 0.5 U 0.5 U 2.2 0.88 J 0.5 U
Copper 1,300 4.5 J 3.8 3.9 0.69 J 0.836 B 3.9 B 1.4 U 0.72 J 0.6 U 2.8 1.6 J 1.2 J
Cyanide 200 5 U 5 UL 5 UL 1 J 0.9 U 3.1 B 5 U 0.9 U 1.1 U 5 U 0.9 U 0.9 U
Iron No MCL 2350 10,900 10,900 6,990 6,803 8,830 1,000 831 794 3,610 1,350 1,370
Lead 15 1.5 U 1.5 U 1.5 U 1.3 U 1.3 U 1.1 U 1.4 U 1.3 U 1.1 U 2 K 1.3 1.3 U
Magnesium No MCL 3350 J 4,220 4,190 3,610 J 3,518 B 3,370 J 3,010 2,910 J 2,870 J 2,860 2,380 J 2,380 J
Manganese No MCL 18.4 240 239 161 157 180 25.8 24.2 23.8 79 44.2 43.5

YS06-GW001
YS06-MW001-0994

09/11/94
YS06-MW001P-0994

09/11/94
YS06-MW001-0600

06/19/00
YS06-MW001P-0600

06/19/00
YS06-MW001-0904

09/15/04
YS06-MW001A-1094

10/12/94
YS06-MW001A-0600

06/19/00
YS06-MW001A-0904

09/14/04
YS06-MW002-1094

10/10/94
YS06-MW002-0600

06/21/00
YS06-MW002P-0600

06/21/00

YS06-GW001A YS06-GW002
Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data Historical Data Historical Data GW RI Data Historical Data Historical Data GW RI Data Historical Data Historical Data Historical Data

Maximum 
Background - 

Yorktown-
Eastover 
Aquifer

MCL-
Groundw

ater

Page 1 of 6



TABLE 5-4
Groundwater Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS06-GW001
YS06-MW001-0994

09/11/94
YS06-MW001P-0994

09/11/94
YS06-MW001-0600

06/19/00
YS06-MW001P-0600

06/19/00
YS06-MW001-0904

09/15/04
YS06-MW001A-1094

10/12/94
YS06-MW001A-0600

06/19/00
YS06-MW001A-0904

09/14/04
YS06-MW002-1094

10/10/94
YS06-MW002-0600

06/21/00
YS06-MW002P-0600

06/21/00

YS06-GW001A YS06-GW002
Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data Historical Data Historical Data GW RI Data Historical Data Historical Data GW RI Data Historical Data Historical Data Historical Data

Maximum 
Background - 

Yorktown-
Eastover 
Aquifer

MCL-
Groundw

ater

Mercury 2 0.2 UL 0.2 UL 0.2 UL 0.15 L 0.154 B 0.1 UJ 0.2 UL 0.15 L 0.1 UJ 0.2 UL 0.16 L 0.14 L
Nickel No MCL 5.2 U 5.2 U 5.2 U 0.88 J 1.63 B 0.6 U 4.3 U 1.3 B 0.6 U 4.3 U 17.7 B 17.9 J
Potassium No MCL 5510 1,920 1,870 1,460 J 1,426 B 1,380 J 2,890 2,740 J 2,740 J 2,730 1,270 J 1,240 J
Selenium 50 2.9 J 2.4 U 4.4 K 2.7 B 2.2 U 2.4 U 2.6 U 2.2 U 2.4 U 2.6 U 2.2 U 2.2 U
Sodium No MCL 8300 11,000 10,800 11,500 11,270 7,830 16,400 20,000 17,500 6,340 5,810 5,580
Vanadium No MCL 7.5 J 5.2 5.6 1.1 J 0.644 B 0.6 U 1.4 U 0.6 J 0.6 U 6.9 0.56 J 0.66 J
Zinc No MCL 14.9 J 24.1 B 17.9 B 0.97 B 0.8 U 6.9 B 8.2 B 0.8 U 4.1 U 15.9 B 0.9 B 1.6 B

Dissolved Metals (UG/L)
Aluminum No MCL 146 J 11.5 U 11.5 U 37 U 37 U 80.7 U 11 U 37 U 80.7 U 11 U 37 U 37 U
Antimony 6 18.5 J 20.6 17.1 2.1 U 2.1 U 1.9 U 12.2 U 2.1 U 1.9 U 12.2 U 2.1 U 2.1 U
Arsenic 10 2.6 UL 12.6 11.8 8 J 7 B 7 B 3 2.3 U 2.1 U 2.3 U 4.1 J 3.2 J
Barium 2,000 30.9 J 13.6 13.4 19.9 J 20 B 17.5 B 32 27 J 25.1 B 32.7 33.3 J 33.7 J
Cadmium 5 2.3 U 2.3 U 2.3 U 0.2 U 0.2 U 0.2 U 1.5 UL 0.22 J 0.2 U 1.5 UL 0.2 U 0.2 U
Calcium No MCL 69800 93,400 95,300 90,800 90,813 81,500 71,600 73,400 71,300 82,200 84,400 85,700
Chromium 100 1.5 U 1.5 U 1.5 U 0.4 U 0.4 U 0.9 U 1.8 U 0.4 U 0.9 U 1.8 U 1.1 J 0.4 U
Cobalt No MCL 2.1 U 2.1 U 2.1 U 0.5 U 0.5 U 0.5 U 1.9 U 0.5 U 0.5 U 1.9 U 0.5 U 0.5 U
Copper 1,300 4 J 3.9 2.9 1.2 J 0.6 U 0.6 U 1.4 U 1.3 J 0.6 U 1.4 U 1.9 J 1.7 J
Iron No MCL 5.8 J 509 329 5,270 5,282 8,450 231 262 627 153 58.9 J 14.3 U
Lead 15 1.5 U 1.5 U 1.5 U 1.3 U 1.3 U 1.1 U 1.4 U 1.3 U 1.1 U 1.4 U 1.3 U 1.3 U
Magnesium No MCL 3410 J 4,070 4,130 B 3,450 J 3,453 B 3,260 J 2,790 3,060 J 2,750 J 2,330 2,220 J 2,250 J
Manganese No MCL 12.2 J 229 233 147 147 174 23 25 23 61.9 38.4 38.4
Mercury 2 0.2 UL 0.2 UL 0.2 UL NA 0.138 B 0.1 UJ 0.2 UL 0.15 L 0.1 UJ 0.2 UL 0.14 L 0.16 L
Nickel No MCL 5.2 U 5.2 U 5.2 U 1.8 B 0.7 U 0.6 U 4.3 U 0.98 B 0.7 J 4.3 U 10.6 J 10 J
Potassium No MCL 5680 1,940 2,090 1,370 J 1,356 B 1,390 J 2,910 2,900 J 2,680 J 1,670 1,120 J 1,130 J
Sodium No MCL 8570 10,800 11,000 10,600 10,727 8,110 15,900 19,500 17,600 5,850 5,490 5,470
Thallium 2 5.7 U 5.7 U 6.3 K 3.9 J 4 B 2.8 U 4 UL 3.2 U 2.8 U 4 UL 3.2 U 3.2 U
Vanadium No MCL 6.3 J 1.8 U 2.5 0.53 J 0.61 B 0.6 U 1.4 U 0.4 U 0.6 U 1.4 U 0.4 U 0.4 U
Zinc No MCL 5.9 J 19.3 B 8.8 B 1.9 J 0.8 U 4.1 U 6.3 B 0.8 U 4.1 U 7.4 B 0.92 J 0.89 J

Wet Chemistry (MG/L)
Nitrate/Nitrite 10 NA 0.06 0.06 NA NA NA 0.02 U NA NA 0.05 NA NA
Total dissolved solids (TDS) No MCL NA 330 330 NA NA NA 330 NA NA 240 NA NA
Total suspended solids (TSS) No MCL NA 46 51 NA NA NA 230 NA NA 72 NA NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

Page 2 of 6



TABLE 5-4
Groundwater Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 200 1 U
1,1-Dichloroethane No MCL 1 U
1,1-Dichloroethene 7 1 U
1,2-Dichloroethane 5 1 U
Carbon disulfide No MCL 1 U
Chloroform 80 1 U
Chloromethane No MCL 1 U
Methylene chloride 5 2 U
Trichloroethene 5 1 U
Vinyl chloride 2 1 U
cis-1,2-Dichloroethene 70 1 U
cis-1,3-Dichloropropene No MCL 1 U
trans-1,2-Dichloroethene 100 1 U

Semi-volatile Organic Compounds (UG/L)
2,4-Dinitrotoluene No MCL 10 U
bis(2-Ethylhexyl)phthalate 6 10 U

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDE No MCL 0.1 U
Heptachlor epoxide 0.2 0.05 U
beta-BHC No MCL 0.05 U
delta-BHC No MCL 0.05 U
gamma-BHC (Lindane) 0.2 0.05 U

Explosives (UG/L)
1,3,5-Trinitrobenzene No MCL 0.66 U
1,3-Dinitrobenzene No MCL 1.1 U
2,4,6-Trinitrotoluene No MCL 0.62 U
2,4-Dinitrotoluene No MCL 1 U
2-Amino-4,6-dinitrotoluene No MCL NA
2-Nitrotoluene No MCL 0.75 U
4-Amino-2,6-dinitrotoluene No MCL 1 U
HMX No MCL 0.61 U
RDX No MCL 0.59 U
Tetryl No MCL 1 U

Total Metals (UG/L)
Aluminum No MCL 1160
Arsenic 10 3.5 J
Barium 2,000 43.6 J
Beryllium 4 0.2 U
Cadmium 5 2.3 U
Calcium No MCL 67100
Chromium 100 4.7 L
Cobalt No MCL 2.1 U
Copper 1,300 4.5 J
Cyanide 200 5 U
Iron No MCL 2350
Lead 15 1.5 U
Magnesium No MCL 3350 J
Manganese No MCL 18.4

Maximum 
Background - 

Yorktown-
Eastover 
Aquifer

MCL-
Groundw

ater

1 U 10 U 10 U 10 U 10 U NA 52 8 J 10 10 U 10 U
1 U 10 U 10 U 1 J 10 U NA 39 16 19 10 U 10 U
1 U 10 U 10 U 1 J 2 J NA 64 19 23 10 U 10 U
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U

52 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U
0.6 J 10 U 10 U 10 U 10 U NA 9 J 10 U 10 U 10 U 10 U

1 UJ 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U
2 U 3 B 10 U 3 B 2 J NA 4 B 10 U 10 U 10 U 10 U
1 U 10 U 10 U 13 5 J NA 10 U 10 U 10 U 10 U 3 J
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U
1 U 10 U 10 U 41 10 U NA 10 U 10 U 10 U 10 U 10 U
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U
1 U 10 U 10 U 4 J 10 U NA 10 U 10 U 10 U 10 U 10 U

10 U NA 11 J NA 12 NA NA 10 U 10 U 10 U 15
10 U NA 20 U NA 10 U NA NA 10 U 5 B 10 U 3 J

NA NA 0.038 J NA 0.1 U NA NA 0.1 U 0.1 U 0.1 U 0.1 U
NA NA 13 NA 0.59 NA NA 0.05 U 0.05 U 0.05 U 0.029 B
NA NA 0.05 U NA 0.063 J NA NA 0.05 U 0.05 U 0.013 J 0.036 J
NA NA 0.05 U NA 0.05 U NA NA 0.05 U 0.05 U 0.05 U 0.05 U
NA NA 0.018 J NA 0.05 U NA NA 0.05 U 0.05 U 0.05 U 0.05 U

0.66 U 200 U 4 2 U 0.68 J NA 1 UL 2.5 U 2.5 U 2.5 U 2.5 U
1.1 U 200 U 2.6 2 U 0.74 J NA 1 UL 2.5 U 2.5 U 2.5 U 2.5 U

0.62 U 15,270 J 4,100 4 U 1.2 J NA 2 UL 2.5 U 2.5 U 2.5 U 2.5 U
1 U 500 U 40 5 U 13 NA 2.5 UL 2.5 U 2.5 U 2.5 U 17

NA 4,073 2,300 6 U 6.6 NA 3 UL 5 U 5 U 5 U 5 U
0.75 U 500 U 17 5 U 5 U NA 2.5 UL 5 U 5 U 5 U 5 U

1 U 2,797 1,900 4 U 9.1 NA 2 UL 5 U 5 U 5 U 5 U
0.61 U 665 2.5 U 2.74 J 8.2 NA 2 UL 2.5 U 2.5 U 2.5 U 2.5 U
0.59 U 500 U 2.5 U 5 U 28 NA 2.5 UL 2.5 U 2.5 U 2.5 U 2.5 U

1 U 400 U 5 U 4 U 2.3 J NA 2 UL 5 U 5 U 5 U 5 U

794 J 869 154 B 133 J 18.6 B 21.5 B 1,080 80.7 U 80.7 U 600 56.9 B
2.5 13.3 2.9 J 17.5 1.8 U 1.8 U 8.2 J 2.1 U 2.1 U 1.8 U 1.8 U

32.3 305 J 319 11.8 J 22.4 J 21.3 B 32.5 J 20.6 B 19.4 B 53.1 J 49.8 J
0.1 U 0.2 U 0.14 B 0.2 U 0.1 U 0.1 U 0.22 J 0.1 U 0.1 U 0.36 B 0.1 U
1.5 U 0.2 U 0.61 B 0.2 U 0.23 B 0.2 U 0.6 J 0.2 U 0.2 U 0.34 B 0.24 B

91,800 174,000 158,000 73,700 108,000 108,213 136,000 117,000 112,000 111,000 161,000
2.5 1.2 J 0.5 U 1.2 J 0.86 B 0.5 U 5.6 J 0.9 U 0.9 U 3.3 B 0.52 B
1.9 U 1.6 J 0.95 B 0.5 U 0.88 B 0.37 B 1.9 J 0.5 U 0.5 U 3.3 B 0.81 B
4.8 3.4 J 0.5 U 1.1 J 0.53 B 0.5 U 2.2 J 0.6 U 0.6 U 1.9 B 0.5 U

5 U 156 189 0.9 U 1.6 U 1.6 B 0.9 U 1.1 U 1.1 U 1.6 U 1.6 U
2,120 J 7,480 21,300 1,870 25.1 B 25.3 B 3,100 43 U 43 U 2,550 66.3 B

1.9 K 10.5 0.9 U 2.1 J 0.9 U 0.9 U 1.3 U 1.1 U 1.1 U 0.9 U 0.9 U
3,100 400,000 357,000 12,500 3,330 J 3,349 B 4,560 J 2,790 J 2,680 J 3,270 J 4,500 J

86.2 223 200 119 64.4 64.9 306 220 207 45.4 169

YS06-GW003
YS06-MW003-1194

11/09/94
YS06-MW004-0600

06/23/00
YS06-MW004-1004

10/05/04
YS06-MW005-0600

06/22/00
YS06-MW005B-1004

10/04/04
YS06-MW005BP-1004

10/04/04
YS06-MW006-0600

06/23/00
YS06-MW006-0904

09/20/04
YS06-MW006P-0904

09/20/04

YS06-GW006B
YS06-MW006B-1004

10/07/04

YS06-GW007
YS06-MW007-1004

10/07/04

YS06-GW004 YS06-GW005BYS06-GW005 YS06-GW006
Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data GW RI Data Historical Data GW RI Data GW RI Data Historical Data GW RI Data GW RI Data GW RI Data GW RI Data
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TABLE 5-4
Groundwater Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Maximum 
Background - 

Yorktown-
Eastover 
Aquifer

MCL-
Groundw

ater

Mercury 2 0.2 UL
Nickel No MCL 5.2 U
Potassium No MCL 5510
Selenium 50 2.9 J
Sodium No MCL 8300
Vanadium No MCL 7.5 J
Zinc No MCL 14.9 J

Dissolved Metals (UG/L)
Aluminum No MCL 146 J
Antimony 6 18.5 J
Arsenic 10 2.6 UL
Barium 2,000 30.9 J
Cadmium 5 2.3 U
Calcium No MCL 69800
Chromium 100 1.5 U
Cobalt No MCL 2.1 U
Copper 1,300 4 J
Iron No MCL 5.8 J
Lead 15 1.5 U
Magnesium No MCL 3410 J
Manganese No MCL 12.2 J
Mercury 2 0.2 UL
Nickel No MCL 5.2 U
Potassium No MCL 5680
Sodium No MCL 8570
Thallium 2 5.7 U
Vanadium No MCL 6.3 J
Zinc No MCL 5.9 J

Wet Chemistry (MG/L)
Nitrate/Nitrite 10 NA
Total dissolved solids (TDS) No MCL NA
Total suspended solids (TSS) No MCL NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS06-GW003
YS06-MW003-1194

11/09/94
YS06-MW004-0600

06/23/00
YS06-MW004-1004

10/05/04
YS06-MW005-0600

06/22/00
YS06-MW005B-1004

10/04/04
YS06-MW005BP-1004

10/04/04
YS06-MW006-0600

06/23/00
YS06-MW006-0904

09/20/04
YS06-MW006P-0904

09/20/04

YS06-GW006B
YS06-MW006B-1004

10/07/04

YS06-GW007
YS06-MW007-1004

10/07/04

YS06-GW004 YS06-GW005BYS06-GW005 YS06-GW006
Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data GW RI Data Historical Data GW RI Data GW RI Data Historical Data GW RI Data GW RI Data GW RI Data GW RI Data

0.2 U 0.17 L 0.1 UJ 0.17 L 0.1 UJ 0.1 U 0.15 L 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
4.3 U 0.95 J 3 B 2.7 J 1.4 B 1.38 B 6.4 J 0.6 U 0.6 U 3.5 B 2.3 B

3,690 203,000 162,000 4,540 J 742 J 743 B 1,850 J 556 J 524 J 1,960 J 1,280 J
2.6 U 2.2 U 2.6 U 2.2 U 2.6 U 2.6 U 2.2 U 2.4 U 2.4 U 2.6 U 2.6 U

12,700 3,150,000 3,300,000 70,500 9,050 9,065 17,600 25,700 24,000 9,390 32,600
4.4 3.6 J 0.62 B 1.3 J 0.87 B 0.59 B 8.8 J 0.6 U 0.6 U 5.3 J 0.71 B
36 B 16,700 5,540 13,100 1.8 B 1.7 B 4.8 J 4.1 U 4.1 U 6.3 B 2.6 B

596 J 37 U 5.8 B 37 U 5.4 B 4.4 U 37 U 80.7 U 80.7 U 5.2 B 4.4 U
12.2 U 2.1 U 2 U 2.1 U 2 U 2 U 2.1 U 1.9 U 1.9 U 2 U 2 U

2.3 U 3.7 J 5.3 J 15.8 1.8 U 1.81 B 3.3 J 2.1 U 2.1 U 1.8 U 1.8 U
30.9 280 332 10.2 J 21.8 J 21.2 B 27.5 J 18.5 B 18.7 B 38.3 J 50.6 J

1.5 U 1 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
90,100 180,000 170,000 81,000 108,000 108,554 142,000 109,000 109,000 108,000 164,000

1.8 U 2.4 J 0.5 U 0.4 U 0.5 U 0.5 U 0.4 U 0.9 U 0.9 U 0.5 U 0.5 U
1.9 U 0.5 U 1.2 B 0.5 U 0.71 B 0.59 B 1.2 J 0.5 U 0.5 U 0.87 B 0.93 B

14.6 0.78 J 0.5 U 1.2 J 0.5 U 0.5 U 1.6 J 0.6 U 0.6 U 0.5 U 0.5 U
794 J 14.3 U 11,000 380 10.7 U 10.7 U 20.9 J 43 U 43 U 1,760 10.7 U
2.1 K 1.3 U 0.9 U 1.3 U 0.9 U 0.9 U 1.3 U 1.1 U 1.1 U 0.9 U 0.9 U

2,960 430,000 374,000 13,500 3,390 J 3,392 B 4,330 J 2,590 J 2,600 J 3,000 J 4,490 J
110 J 206 187 126 56.2 55.9 298 199 201 42.9 157
0.2 U 0.18 L 0.1 UJ 0.14 L 0.1 UJ 0.1 U 0.15 L 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
4.3 U 3.1 J 1.3 B 1.9 B 0.91 B 0.63 B 3.2 B 1.6 J 1.5 J 0.5 U 1.8 B

3,600 202,000 J 176,000 4,500 J 712 J 723 B 1,460 J 522 J 533 J 1,670 J 1,400 J
13,000 3,240,000 3,530,000 72,100 9,220 9,355 17,100 24,100 24,500 9,400 32,400

4 U 4.2 J 1.9 U 3.2 U 3 B 1.9 U 3.2 U 2.8 U 2.8 U 1.9 U 1.9 U
1.4 U 0.4 U 0.4 U 0.56 J 0.73 B 0.4 U 0.56 J 0.6 U 0.6 U 0.4 U 0.48 B

1,740 J 20,000 1,980 13,300 0.7 U 0.7 U 53.5 4.1 U 4.1 U 0.7 U 0.7 U

NA NA NA NA NA NA NA NA NA NA NA
250 NA NA NA NA NA NA NA NA NA NA
230 NA NA NA NA NA NA NA NA NA NA
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TABLE 5-4
Groundwater Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 200 1 U
1,1-Dichloroethane No MCL 1 U
1,1-Dichloroethene 7 1 U
1,2-Dichloroethane 5 1 U
Carbon disulfide No MCL 1 U
Chloroform 80 1 U
Chloromethane No MCL 1 U
Methylene chloride 5 2 U
Trichloroethene 5 1 U
Vinyl chloride 2 1 U
cis-1,2-Dichloroethene 70 1 U
cis-1,3-Dichloropropene No MCL 1 U
trans-1,2-Dichloroethene 100 1 U

Semi-volatile Organic Compounds (UG/L)
2,4-Dinitrotoluene No MCL 10 U
bis(2-Ethylhexyl)phthalate 6 10 U

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDE No MCL 0.1 U
Heptachlor epoxide 0.2 0.05 U
beta-BHC No MCL 0.05 U
delta-BHC No MCL 0.05 U
gamma-BHC (Lindane) 0.2 0.05 U

Explosives (UG/L)
1,3,5-Trinitrobenzene No MCL 0.66 U
1,3-Dinitrobenzene No MCL 1.1 U
2,4,6-Trinitrotoluene No MCL 0.62 U
2,4-Dinitrotoluene No MCL 1 U
2-Amino-4,6-dinitrotoluene No MCL NA
2-Nitrotoluene No MCL 0.75 U
4-Amino-2,6-dinitrotoluene No MCL 1 U
HMX No MCL 0.61 U
RDX No MCL 0.59 U
Tetryl No MCL 1 U

Total Metals (UG/L)
Aluminum No MCL 1160
Arsenic 10 3.5 J
Barium 2,000 43.6 J
Beryllium 4 0.2 U
Cadmium 5 2.3 U
Calcium No MCL 67100
Chromium 100 4.7 L
Cobalt No MCL 2.1 U
Copper 1,300 4.5 J
Cyanide 200 5 U
Iron No MCL 2350
Lead 15 1.5 U
Magnesium No MCL 3350 J
Manganese No MCL 18.4

Maximum 
Background - 

Yorktown-
Eastover 
Aquifer

MCL-
Groundw

ater

5,000 U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
5,000 U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
5,000 U 5.9 K 5.6 K 10 U 10 U 10 U 10 U 10 U
5,000 U 0.26 K 0.24 K 10 U 10 U 10 U 10 U 10 U
5,000 U 0.17 K 0.23 K 10 U 10 U 10 U 10 U 10 U
5,000 U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
5,000 U 0.5 U 0.17 K 10 U 10 U 10 U 10 U 10 U
5,000 U 0.34 B 0.31 B 10 U 3 J 10 U 3 J 10 U

36,000 17,000 J 19,000 J 10 U 3 J 10 U 1 J 10 U
5,000 U 8 K 7.8 K 10 U 10 U 10 U 10 U 10 U
5,000 U 550 J 530 J 10 U 10 U 10 U 10 U 10 U
5,000 U 0.15 K 0.17 B 10 U 10 U 10 U 10 U 10 U
5,000 U 7.7 K 7.3 K 10 U 10 U 10 U 10 U 10 U

10 U 10 U 10 U 120 10 U 10 U 10 U 10 U
13 10 U 10 U 6 J 10 U 10 U 10 U 10 U

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.05 U 0.05 U 0.05 U 1.2 0.05 U 0.05 U 0.062 0.05 U
0.05 U 0.05 U 0.05 U 0.26 J 0.036 J 0.036 J 0.05 U 0.028 J
0.05 U 0.05 U 0.05 U 0.016 J 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

2.5 U 2.5 U 2.5 U 1.9 J 2.5 U 2.5 U 2.5 U 2.5 U
2.5 U 2.5 U 2.5 U 57 2.5 U 2.5 U 2.5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.95 J 2.5 U
2.5 U 2.5 U 2.5 U 130 2.5 U 2.5 U 2.5 U 2.5 U

5 U 5 U 5 U 16 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 17 5 U 5 U 5 U 5 U

2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
2.5 U 2.5 U 2.5 U 84 2.5 U 2.5 U 2.5 U 2.5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

226 97.1 B 88.5 B 12.9 B 364 3,770 70.3 B 49.3 B
1.8 U 2.1 U 2.1 U 1.8 U 1.8 U 2.9 J 1.8 U 1.8 U

30.3 J 26.6 B 27 B 57.7 J 59.4 J 33.1 J 29.4 J 24 J
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.28 B 0.1 U 0.1 U
0.2 U 0.3 U 0.3 U 0.23 B 0.2 U 0.23 B 0.2 U 0.2 U

96,100 102,000 102,000 222,000 114,000 94,000 118,000 100,000
1.5 B 0.63 B 0.6 U 0.5 U 2.5 B 18.9 B 0.68 B 0.5 U
0.3 U 0.6 U 0.6 U 1.6 B 0.38 B 3.2 B 0.3 U 0.38 B

0.52 B 0.4 U 0.4 U 0.5 U 0.5 U 1.9 B 0.5 U 0.5 U
1.6 U 0.8 U 0.8 U 2.4 B 1.6 U 1.6 U 1.6 U 1.6 U

1,010 B 700 689 10.7 U 822 B 6,320 147 B 923 B
0.9 U 1.3 U 1.3 U 0.9 U 0.9 U 1.1 B 0.9 U 0.9 U

3,930 J 3,810 J 3,860 J 13,400 5,360 11,600 5,230 7,940
58.4 55.1 55.5 97 204 324 6.7 J 59.3

YS06-MW008-1004
10/05/04

YS06-MW008-0305
03/17/05

YS06-MW008P-0305
03/17/05

YS06-GW009
YS06-MW009-1004

10/05/04

YS06-GW009A
YS06-MW009A-1004

10/05/04

YS06-GW009B
YS06-MW009B-1004

10/07/04

YS06-GW010
YS06-MW010-1004

10/04/04

YS06-GW010A
YS06-MW010A-1004

10/05/04

YS06-GW008
Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

GW RI Data GW RI Data GW RI Data GW RI DataGW RI Data GW RI Data GW RI Data GW RI Data
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TABLE 5-4
Groundwater Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Maximum 
Background - 

Yorktown-
Eastover 
Aquifer

MCL-
Groundw

ater

Mercury 2 0.2 UL
Nickel No MCL 5.2 U
Potassium No MCL 5510
Selenium 50 2.9 J
Sodium No MCL 8300
Vanadium No MCL 7.5 J
Zinc No MCL 14.9 J

Dissolved Metals (UG/L)
Aluminum No MCL 146 J
Antimony 6 18.5 J
Arsenic 10 2.6 UL
Barium 2,000 30.9 J
Cadmium 5 2.3 U
Calcium No MCL 69800
Chromium 100 1.5 U
Cobalt No MCL 2.1 U
Copper 1,300 4 J
Iron No MCL 5.8 J
Lead 15 1.5 U
Magnesium No MCL 3410 J
Manganese No MCL 12.2 J
Mercury 2 0.2 UL
Nickel No MCL 5.2 U
Potassium No MCL 5680
Sodium No MCL 8570
Thallium 2 5.7 U
Vanadium No MCL 6.3 J
Zinc No MCL 5.9 J

Wet Chemistry (MG/L)
Nitrate/Nitrite 10 NA
Total dissolved solids (TDS) No MCL NA
Total suspended solids (TSS) No MCL NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS06-MW008-1004
10/05/04

YS06-MW008-0305
03/17/05

YS06-MW008P-0305
03/17/05

YS06-GW009
YS06-MW009-1004

10/05/04

YS06-GW009A
YS06-MW009A-1004

10/05/04

YS06-GW009B
YS06-MW009B-1004

10/07/04

YS06-GW010
YS06-MW010-1004

10/04/04

YS06-GW010A
YS06-MW010A-1004

10/05/04

YS06-GW008
Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

GW RI Data GW RI Data GW RI Data GW RI DataGW RI Data GW RI Data GW RI Data GW RI Data

0.1 UJ 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
0.5 U 0.8 U 0.8 U 1.1 B 1 B 6.9 B 0.94 B 1.1 B

2,670 J 2,770 J 2,820 J 3,410 J 4,240 J 9,150 1,910 J 2,680 J
2.6 U 2.7 U 2.7 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U

33,300 34,500 34,900 274,000 77,000 128,000 42,600 31,400
0.8 B 0.5 U 0.5 U 0.64 B 1.1 B 11.2 J 0.84 B 0.4 U

6 B 1.6 B 1.5 B 2.9 B 5 B 39.6 2.1 B 3.4 B

9.3 B 29.1 B 24.3 U 20.1 B 8.2 B 7.5 B 8.7 B 6 B
2 U 2.5 U 2.5 U 2 U 2 U 2 U 2 U 2 U

1.8 U 3.6 U 3.6 U 1.8 U 2 J 3 J 1.8 U 1.8 U
30.4 J 35.6 J 34 J 59 J 58.1 J 24.2 J 29.6 J 26.1 J

0.2 U 0.3 U 0.3 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
99,600 105,000 101,000 229,000 113,000 86,500 119,000 108,000

0.5 U 0.9 U 0.9 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.3 B 0.6 U 0.6 U 2 B 0.82 B 5.4 B 0.67 B 0.72 B
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

647 B 646 631 10.7 U 217 B 10.7 U 10.7 U 1,240
0.9 U 1.7 U 1.7 U 1.1 B 0.9 U 0.9 U 0.9 U 0.9 U

4,020 J 4,140 J 3,970 J 13,700 5,240 10,500 5,240 8,190
59.2 56.1 54 103 200 287 7.1 J 72.3

0.1 UJ 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
0.5 U 1 U 1 U 0.86 B 0.5 U 1.8 B 0.5 U 0.89 B

2,730 J 3,090 J 3,020 J 3,590 J 4,140 J 8,120 1,910 J 2,820 J
35,600 34,600 33,300 283,000 79,000 136,000 43,900 34,000

1.9 U 6.2 U 6.2 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
0.4 U 0.4 U 0.4 U 0.79 B 0.4 U 0.4 U 0.59 B 0.4 U
0.7 U 3.6 U 3.6 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
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TABLE 5-5
Sediment Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1-Dichloroethane 240 U 170 U 22 UJ 170 U 42 U 24 U NA NA NA NA 33 U 34 U
1,1-Dichloroethene 240 U 170 U 22 UJ 170 U 42 U 24 U NA NA NA NA 33 U 34 U
1,2-Dichloroethene (total) NA NA NA NA NA NA NA NA NA NA 33 U 34 U
2-Butanone 240 U 150 J 22 UJ 170 U 34 J 21 J NA NA NA NA 33 U 34 U
Acetone 150 J 760 J 27 J 220 J 180 J 120 NA NA NA NA 33 U 34 U
Carbon disulfide 240 U 170 U 22 UJ 110 J 42 U 12 J NA NA NA NA 33 U 34 U
Chloroethane 240 U 170 U 22 UJ 170 U 42 U 24 U NA NA NA NA 33 U 34 U
Chloromethane 240 U 170 U 22 UJ 170 U 42 U 24 U NA NA NA NA 33 U 34 U
Methyl acetate NA NA NA NA NA NA NA NA NA NA NA NA
Methylene chloride 240 U 170 U 22 UJ 170 U 42 U 40 NA NA NA NA 33 U 34 U
Toluene 240 U 170 U 22 UJ 170 U 42 U 24 U NA NA NA NA 33 U 34 U
Trichloroethene 240 U 170 U 22 UJ 170 U 42 U 24 U NA NA NA NA 33 U 34 U
Vinyl chloride 240 U 170 U 22 UJ 170 U 42 U 24 U NA NA NA NA 33 U 34 U
cis-1,2-Dichloroethene 240 U 170 U 22 UJ 170 U 42 U 24 U NA NA NA NA NA NA

Semi-volatile Organic Compounds (UG/KG)
2,4-Dinitrotoluene 1,100 U 870 U 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 810 UJ 1,100 U 820 UJ 1,000 U 1,200 U
2-Methylnaphthalene 1,100 U 870 U 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
4-Methylphenol 1,100 U 870 U 1,100 U 1,000 U 1,100 U 780 U 1,100 U 870 U 1,100 U 820 U 1,000 U 1,200 U
Acenaphthene 440 J 870 U 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Anthracene 1,100 U 870 U 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Benzo(a)anthracene 700 J 350 J 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Benzo(a)pyrene 570 J 870 UJ 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Benzo(b)fluoranthene 1,300 J 660 J 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Benzo(g,h,i)perylene 1,100 UJ 870 UJ 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Benzo(k)fluoranthene 350 J 210 J 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Carbazole 1,100 U 870 U 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Chrysene 670 J 540 J 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Di-n-butylphthalate 1,100 U 870 U 1,100 U 1,000 U 1,100 U 780 U 6,800 J 870 UJ 1,100 U 820 UJ 3,800 5,800
Dibenz(a,h)anthracene 1,100 UJ 870 UJ 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Fluoranthene 1,400 400 J 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Fluorene 1,100 U 870 U 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Indeno(1,2,3-cd)pyrene 1,100 UJ 870 UJ 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Naphthalene 1,100 U 870 U 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Phenanthrene 1,200 870 U 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
Phenol 1,100 U 870 U 1,100 U 1,000 U 1,100 U 780 U 890 J 870 U 1,100 U 820 U 1,000 U 1,200 U
Pyrene 2,000 850 J 1,100 U 1,000 U 1,100 U 780 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U
bis(2-Ethylhexyl)phthalate 1,500 870 U 1,100 U 680 J 1,100 U 180 U 1,100 UJ 870 UJ 1,100 U 820 UJ 1,000 U 1,200 U

Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1260 NA NA NA NA NA NA NA NA NA NA 51 J 38 J
Methoxychlor NA NA NA NA NA NA NA NA NA NA 5.2 J 61 U

Explosives (UG/KG)
1,3,5-Trinitrobenzene 560 U 560 U 560 U 560 U 560 U 560 U 560 U 560 U 560 U 560 U 250 U 250 U
1,3-Dinitrobenzene 420 U 420 U 420 U 420 U 420 U 420 U 420 U 420 U 420 U 420 U 250 U 250 U
2,4,6-Trinitrotoluene 440 U 440 U 440 U 440 U 440 U 440 U 440 U 440 U 440 U 440 U 250 U 250 U
2-Amino-4,6-dinitrotoluene 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 250 U 250 U
2-Nitrotoluene 820 U 820 U 820 U 820 U 820 U 820 U 820 U 820 U 820 U 820 U NA NA
4-Amino-2,6-dinitrotoluene 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 250 U 250 U
HMX 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U
Nitrobenzene 580 U 580 U 580 U 580 U 580 U 580 U 580 U 580 U 580 U 580 U 260 U 260 U
RDX 590 U 590 U 590 U 590 U 590 U 590 U 590 U 590 U 590 U 590 U 500 U 500 U

YS06-SD020

07/26/94 07/24/94

YS06-SD015
YS06-SD016-A-0794

07/26/94
YS06-SD016-B-0794

07/26/94

YS06-SD016
YS06-SD015-A-0794

07/26/94
YS06-SD015-B-0794

07/24/94

YS06-SD017
YS06-SD018-A-0794

07/24/94
YS06-SD018-B-0794

07/24/94

YS06-SD018
YS06-SD017-A-0794

07/24/94
YS06-SD017-B-0794

YS06-SD019
YS06-SD020-A-1294

12/01/94
YS06-SD019-A-0794

07/24/94
YS06-SD019-B-0794 YS06-SD020P-A-1294

12/01/94
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TABLE 5-5
Sediment Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

YS06-SD020

07/26/94 07/24/94

YS06-SD015
YS06-SD016-A-0794

07/26/94
YS06-SD016-B-0794

07/26/94

YS06-SD016
YS06-SD015-A-0794

07/26/94
YS06-SD015-B-0794

07/24/94

YS06-SD017
YS06-SD018-A-0794

07/24/94
YS06-SD018-B-0794

07/24/94

YS06-SD018
YS06-SD017-A-0794

07/24/94
YS06-SD017-B-0794

YS06-SD019
YS06-SD020-A-1294

12/01/94
YS06-SD019-A-0794

07/24/94
YS06-SD019-B-0794 YS06-SD020P-A-1294

12/01/94

Tetryl 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 750 U 650 U

Total Metals (MG/KG)
Aluminum 18,800 38,900 9,430 21,700 33,300 27,900 31,100 21,000 30,700 21,100 13,700 20,900
Antimony 35.9 UL 24.7 UL 16 UL 24.9 UL 30.3 UL 19.8 B 26.7 UL 18.3 UL 24.7 UL 22.1 B 7.4 UL 8.3 UL
Arsenic 8.9 22.1 4.5 8.8 8.3 11.2 9.8 10.9 7.7 K 8.7 K 6.7 12.5
Barium 47.2 178 24.1 44.1 61.5 48.5 56.4 40.6 56.7 40.3 31 41.7
Beryllium 1.4 1.4 0.43 U 1.1 1.5 1.3 1.4 1.1 1.3 1.1 0.88 1.2
Cadmium 4.9 U 3.3 U 2.4 3.4 U 4.1 UL 2.3 UL 3.6 UL 2.5 UL 3.3 UL 2.5 UL 0.91 U 1 U
Calcium 13,000 30,700 15,500 4,730 3,170 2,400 2,620 43,400 3,280 3,250 2,030 2,650
Chromium 44.4 66.3 20.2 40.7 58.8 49.6 53.8 43.1 56 44.3 29.4 45.8
Cobalt 11.5 12.4 2.6 6.8 11.5 8.4 9.6 8.1 12.5 8.2 7.7 11.4
Copper 48.1 24 14.1 14.1 24 23.5 23.8 25.8 25.5 21.6 15.6 23.8
Cyanide 2.4 U 1.7 U 1.1 U 1.7 U 2 U 1.2 U 1.8 U 1.2 U 1.7 U 1.3 U 7.7 U 8.9 U
Iron 33,400 61,600 19,000 31,500 39,100 39,900 37,100 32,500 38,800 34,100 25,100 37,000
Lead 42.8 L 49.7 L 20.3 L 20.1 L 28.2 L 31.5 L 31.3 L 33.8 L 24.6 L 29.6 L 17.1 31.5
Magnesium 6,850 6,940 2,920 6,540 8,730 7,150 8,690 6,870 9,260 7,400 5,990 8,200
Manganese 245 150 67.1 197 248 286 224 195 255 232 202 272
Mercury 0.23 U 0.22 K 0.11 U 0.17 U 0.19 UL 0.11 UL 0.18 UL 0.12 UL 0.16 UL 0.12 UL 0.31 U 0.36 U
Nickel 59.6 31 13.4 21.5 29.9 32.2 30.2 25.7 36.1 27.1 13.2 21.4
Potassium 3,800 5,330 1,120 3,700 6,080 5,350 5,980 4,550 5,900 4,050 3,400 4,910
Selenium 0.97 UL 0.64 UL 0.82 B 0.66 UL 0.81 UL 0.47 UL 0.72 UL 0.55 L 0.67 UL 0.49 UL 2.3 K 2.5 K
Silver 3.9 U 2.7 U 1.7 U 2.7 U 3.3 U 1.9 U 2.9 U 2 U 2.7 U 2 U 1.2 U 1.4 U
Sodium 6,040 2,210 4,390 7,340 14,900 7,120 15,400 9,560 15,900 9,540 13,600 14,700
Thallium 0.97 U 0.64 U 0.42 U 0.66 U 0.81 U 0.47 U 0.72 U 0.49 U 0.67 U 0.49 U 2.4 U 2.8 U
Vanadium 273 69.5 37.2 51.5 67.2 81.9 68.4 54 65.2 54.3 36.2 56.2
Zinc 282 173 119 79.6 153 145 144 133 149 129 101 J 172 J

Wet Chemistry (MG/KG)
Total organic carbon (TOC) 81,400 71,900 18,800 44,600 33,400 27,500 27,800 2,300 25,800 20,100 NA NA
pH 6.64 6.94 6.76 6.19 7.19 7.55 6.85 7.32 7.21 6.51 8.43 8.4

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG = Milligrams per Kilogram
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher
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TABLE 5-5
Sediment Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
Acetone
Carbon disulfide
Chloroethane
Chloromethane
Methyl acetate
Methylene chloride
Toluene
Trichloroethene
Vinyl chloride
cis-1,2-Dichloroethene

Semi-volatile Organic Compounds (UG/KG)
2,4-Dinitrotoluene
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Carbazole
Chrysene
Di-n-butylphthalate
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-Ethylhexyl)phthalate

Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1260
Methoxychlor

Explosives (UG/KG)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
4-Amino-2,6-dinitrotoluene
HMX
Nitrobenzene
RDX

34 U 28 U 26 U NA NA 20 U 19 UJ 17 U 14 U 21 UJ 22 UJ
34 U 28 U 26 U NA NA 20 U 19 UJ 17 U 14 U 21 UJ 22 UJ
34 U 28 U 26 U NA NA NA NA NA NA NA NA
34 U 28 U 26 U NA NA 23 19 UJ 17 U 14 U 21 UJ 22 UJ
34 U 28 U 26 U NA NA 96 24 B 24 B 14 U 21 UJ 52 J
34 U 28 U 26 U NA NA 20 U 19 UJ 17 U 14 U 21 UJ 22 UJ
34 U 28 U 26 U NA NA 15 J 24 J 17 U 14 U 21 UJ 22 UJ
34 U 28 U 26 U NA NA 20 U 16 J 17 U 14 U 21 UJ 22 UJ
NA NA NA NA NA NA NA NA NA NA NA
34 U 28 U 26 U NA NA 20 U 19 UJ 17 U 14 U 21 UJ 12 J
34 U 28 U 26 U NA NA 20 U 19 UJ 12 J 14 UJ 21 UJ 22 UJ
34 U 28 U 26 U NA NA 20 U 19 U 17 U 14 U 21 UJ 22 U
34 U 28 U 26 U NA NA 20 U 19 UJ 17 U 14 U 21 UJ 22 UJ
NA NA NA NA NA 20 U 19 UJ 17 U 14 U 21 UJ 22 UJ

1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 430 U 450 U 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 430 U 450 U 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 430 U 450 U 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 430 U 450 U 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 430 U 450 U 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 210 J 450 J 470 U
1,200 U 940 U 840 U 920 UJ 460 U 610 U 540 U 490 U 180 J 400 J 470 U
1,200 U 940 U 840 U 920 UJ 460 U 610 U 540 U 490 U 290 J 630 470 U
1,200 U 940 U 840 U 920 UJ 460 U 610 U 540 U 490 U 430 UJ 450 U 470 U
1,200 U 940 U 840 U 920 UJ 460 U 610 U 540 U 490 U 83 J 210 J 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 430 U 450 U 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 220 J 500 470 U

16,000 3,500 5,300 920 U 460 U 610 U 540 U 490 U 430 U 170 J 470 U
1,200 U 940 U 840 U 920 UJ 460 U 610 U 540 U 490 U 430 UJ 450 U 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 480 930 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 430 U 450 U 470 U
1,200 U 940 U 840 U 920 UJ 460 U 610 U 540 U 490 U 430 UJ 170 J 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 430 U 450 U 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 400 J 550 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 430 U 450 U 470 U
1,200 U 940 U 840 U 920 U 460 U 610 U 540 U 490 U 400 J 790 470 U
1,200 U 940 U 840 U 920 U 460 U 16,000 35,000 620 430 U 630 220 J

52 J 94 U 39 J NA NA NA NA NA NA NA NA
61 U 48 U 44 U NA NA NA NA NA NA NA NA

250 U 250 U 250 U 560 U 560 U 560 U 560 U 560 U 560 U 560 U 560 U
250 U 250 U 250 U 420 U 420 U 420 U 420 U 420 U 420 U 420 U 420 U
250 U 250 U 250 U 440 U 440 U 440 U 440 U 440 U 440 U 440 U 440 U
250 U 250 U 250 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U
NA NA NA 820 U 820 U 820 U 820 U 820 U 820 U 820 U 820 U

250 U 250 U 250 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 U
500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U
260 U 260 U 260 U 580 U 580 U 580 U 580 U 580 U 580 U 580 U 580 U
500 U 500 U 500 U 590 U 590 U 590 U 590 U 590 U 590 U 590 U 590 U

YS06-SD020 YS06-SD024YS06-SD023YS06-SD022YS06-SD021
YS06-SD020-B-1294

12/01/94
YS06-SD021-A-1294

12/01/94
YS06-SD021-B-1294

12/01/94
YS06-SD023P-A-0794

07/27/94
YS06-SD022-A-0794

07/26/94
YS06-SD022-B-0794

07/26/94
YS06-SD024-B-0794

07/26/94
YS06-SD023-A-0794

07/27/94
YS06-SD024P-A-0794

07/26/94
YS06-SD024-A-0794

07/26/94
YS06-SD023-B-0794

07/27/94
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TABLE 5-5
Sediment Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name
Tetryl

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/KG)
Total organic carbon (TOC)
pH

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG = Milligrams per Kilogram
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS06-SD020 YS06-SD024YS06-SD023YS06-SD022YS06-SD021
YS06-SD020-B-1294

12/01/94
YS06-SD021-A-1294

12/01/94
YS06-SD021-B-1294

12/01/94
YS06-SD023P-A-0794

07/27/94
YS06-SD022-A-0794

07/26/94
YS06-SD022-B-0794

07/26/94
YS06-SD024-B-0794

07/26/94
YS06-SD023-A-0794

07/27/94
YS06-SD024P-A-0794

07/26/94
YS06-SD024-A-0794

07/26/94
YS06-SD023-B-0794

07/27/94

870 U 650 U 650 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U

27,200 16,700 22,000 10,100 11,200 5,420 6,410 4,080 2,560 10,800 16,000
8.3 UL 6.7 UL 6 UL 23 UL 9.6 UL 14.5 UL 13.6 UL 12.2 UL 9.9 UL 15.7 UL 15.6 UL

14.9 9.8 9.6 13.5 3.8 1.7 1.5 4.4 6.8 18.2 23.8
53.2 33.7 41.8 54.8 28.3 20.8 24.3 16.2 17.3 47.1 48.9

1.3 0.93 1 0.62 U 0.5 0.39 U 0.45 0.33 0.27 U 0.86 0.69
1 U 0.93 K 0.74 U 3.1 U 1.3 U 2 UL 1.8 UL 1.6 UL 1.3 U 2.1 U 2.1 U

2,980 2,120 2,760 4,020 1,490 4,790 4,670 3,140 11,500 10,700 10,500
54.3 35 42.2 21.7 21.2 31.4 33.1 14.8 12.5 33.1 35.7
12.2 9.2 10.4 4.7 2.8 1.6 2.1 2.7 1.1 U 5.4 4.6
26.1 17.1 19.7 13.5 3.1 21.2 15 2.3 10.3 28.2 12.8

8.9 U 7.1 U 6.4 U 1.6 U 0.65 U 0.97 U 0.92 U 0.83 U 0.67 U 1.1 U 1.1 U
43,800 30,200 33,000 20,100 11,900 J 8,130 8,810 8,450 17,400 25,400 27,000

36.9 24.2 30.8 47.6 L 6.2 L 59.4 40.8 6.1 20.4 L 49.7 L 48.4 L
9,520 6,540 6,980 2,070 1,600 990 1,140 589 572 1,760 2,220

327 222 239 29.8 20.8 13.6 17.1 10.7 28 47.4 68.3
0.35 U 0.28 U 0.31 K 0.14 U 0.06 U 0.1 UL 0.09 UL 0.08 UL 0.06 U 0.1 U 0.1 U
23.3 16.8 18.8 21.9 8 K 6.3 U 6.4 5.8 4.9 K 24.1 17.2

5,350 3,820 4,070 1,480 1,570 1,130 575 516 U 451 2,310 2,120
1.8 U 1.5 U 1.3 U 1.1 B 0.37 B 0.43 L 0.39 L 0.36 L 0.31 B 1.2 L 1.1 B
1.4 U 1.1 U 0.99 U 2.5 U 1 U 1.6 U 1.5 U 1.3 U 1.1 U 1.7 U 1.7 U

14,500 11,900 9,780 1,070 238 31.7 29 18.4 65.3 B 82.3 B 68.4 B
2.7 U 2.3 U 2 U 0.63 U 0.26 U 0.4 U 37 U 0.33 U 0.27 U 0.42 U 0.42 U
69 44.8 53.9 30.5 22.2 16 14.5 9.2 21.8 81.6 37.4

169 J 106 J 126 J 90.8 22.8 63 56 22.6 101 207 139

NA NA NA 55,100 15,600 31,300 NA 26,200 6,280 NA 28,400
8.26 8.41 8.43 4.85 5.15 6.06 5.71 5.24 6.97 6.67 7.11
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TABLE 5-5
Sediment Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (total)
2-Butanone
Acetone
Carbon disulfide
Chloroethane
Chloromethane
Methyl acetate
Methylene chloride
Toluene
Trichloroethene
Vinyl chloride
cis-1,2-Dichloroethene

Semi-volatile Organic Compounds (UG/KG)
2,4-Dinitrotoluene
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Carbazole
Chrysene
Di-n-butylphthalate
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Phenol
Pyrene
bis(2-Ethylhexyl)phthalate

Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1260
Methoxychlor

Explosives (UG/KG)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
4-Amino-2,6-dinitrotoluene
HMX
Nitrobenzene
RDX

26 U 24 U NA NA NA NA NA NA NA
26 U 24 U NA NA NA NA NA NA NA
26 U 24 U NA NA NA NA NA NA NA
26 U 24 U NA NA NA NA NA NA NA
26 U 24 U NA NA NA NA NA NA NA
26 U 24 U NA NA NA NA NA NA NA
26 U 24 U NA NA NA NA NA NA NA
26 U 24 U NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
26 U 24 U NA NA NA NA NA NA NA
26 U 24 U NA NA NA NA NA NA NA
26 U 24 U NA NA NA NA NA NA NA
26 U 24 U NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA

3,800 4,100 NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA
820 U 730 U NA NA NA NA NA NA NA

82 U 73 U NA NA NA NA NA NA NA
42 U 38 U NA NA NA NA NA NA NA

250 U 250 U 37,000 J 59,000 J 6,900 120,000 J 560 U 110,000 J 560 U
250 U 250 U 420 U 420 U 420 U 4,600 J 420 U 420 U 420 U
250 U 250 U 1,500,000 4,400,000 79,000 93,000,000 17,000 14,000,000 6,400
250 U 250 U 1,000 U 1,000 U 160,000 1,000 U 1,000 U 1,000 U 1,000 U
NA NA 450 U 450 U 450 U 450 U 450 U 450 U 450 U

250 U 250 U 1,000 U 1,000 U 160,000 1,000 U 1,000 U 1,000 U 1,000 U
500 U 500 U 84,000 J 230,000 J 18,000 730,000 500 U 95,000 J 9,200
260 U 260 U 580 R 580 U 2,100 J 580 R 580 U 580 U 580 R
500 U 500 U 800,000 J 3,800,000 J 190,000 7,900 J 590 U 3,900,000 J 710

YS06-SD025YS06-SD025 YS06-SDC05
YS06-SDC05-0894

08/19/94

YS06-SDC03
YS06-SDC03-0894

08/19/94

YS06-SDC04
YS06-SDC04-0894

08/19/94

YS06-SDC02
YS06-SDC02-0894

08/19/94

YS06-SDC01
YS06-SDC01-A-0894

08/19/94
YS06-SDC01-B-0894

08/19/94
YS06-SDC01P-A-0894

08/19/94
YS06-SD025-A-1294

12/01/94
YS06-SD025-B-1294

12/01/94
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TABLE 5-5
Sediment Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name
Tetryl

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/KG)
Total organic carbon (TOC)
pH

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG = Milligrams per Kilogram
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS06-SD025YS06-SD025 YS06-SDC05
YS06-SDC05-0894

08/19/94

YS06-SDC03
YS06-SDC03-0894

08/19/94

YS06-SDC04
YS06-SDC04-0894

08/19/94

YS06-SDC02
YS06-SDC02-0894

08/19/94

YS06-SDC01
YS06-SDC01-A-0894

08/19/94
YS06-SDC01-B-0894

08/19/94
YS06-SDC01P-A-0894

08/19/94
YS06-SD025-A-1294

12/01/94
YS06-SD025-B-1294

12/01/94

880 U 650 U 1,200 U 1,200 U 5,200 J 70,000 J 1,200 U 1,200 U 890 J

15,000 14,300 NA NA NA NA NA NA NA
5.9 UL 5.3 UL NA NA NA NA NA NA NA
8.9 10.7 NA NA NA NA NA NA NA
29 28.9 NA NA NA NA NA NA NA

0.91 1 NA NA NA NA NA NA NA
0.73 U 0.65 U NA NA NA NA NA NA NA

2,370 2,180 NA NA NA NA NA NA NA
34.1 32.7 NA NA NA NA NA NA NA

8.8 10.5 NA NA NA NA NA NA NA
14.6 14.9 NA NA NA NA NA NA NA

6.3 U 5.5 U NA NA NA NA NA NA NA
27,400 31,500 NA NA NA NA NA NA NA

20.8 18.7 NA NA NA NA NA NA NA
5,910 6,070 NA NA NA NA NA NA NA

207 227 NA NA NA NA NA NA NA
0.25 U 0.22 U NA NA NA NA NA NA NA

13 16.1 NA NA NA NA NA NA NA
4,360 3,880 NA NA NA NA NA NA NA

1.3 U 1.4 K NA NA NA NA NA NA NA
0.97 U 0.87 U NA NA NA NA NA NA NA

9,430 7,540 NA NA NA NA NA NA NA
2 U 1.7 U NA NA NA NA NA NA NA

40.7 44.7 NA NA NA NA NA NA NA
101 J 99.7 J NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA
8.57 8.7 NA NA NA NA NA NA NA
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TABLE 5-6
Surface Water Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 6 J 10 U 10 U 10 U 1 U 1 U 1 U 98 99 1 U 1 U
1,1-Dichloroethane 10 U 10 U 10 U 10 U 1 U 1 U 1 U 4 J 4 J 1 U 1 U
1,1-Dichloroethene 10 U 10 U 10 U 10 U 1 U 1 U 1 U 5 J 6 J 1 U 1 U
Acetone 10 10 U 10 U 10 U 5 R 5 R 5 R 10 U 10 U 5 R 5 R
Carbon disulfide 10 U 10 U 10 U 10 U 1 U 1 U 1 U 10 U 10 U 1 U 1 U
Toluene 10 U 10 U 10 U 10 U 1 U 1 U 1 U 10 U 10 U 1 U 1 U
Trichloroethene 10 U 10 U 10 U 10 U 1 U 1 U 1 U 10 U 10 U 1 U 1 U
Vinyl chloride 10 U 10 U 10 U 10 U 1 U 1 U 1 U 10 U 10 U 1 U 1 U
cis-1,2-Dichloroethene 10 U 10 U 10 U 10 U 1 U 1 U 1 U 10 U 10 U 1 U 1 U
trans-1,2-Dichloroethene 10 U 10 U 10 U 10 U 1 U 1 U 1 U 10 U 10 U 1 U 1 U

Semi-volatile Organic Compounds (UG/L)
Phenol 10 U 10 U 10 U 6 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U
bis(2-Ethylhexyl)phthalate 10 U 6 J 10 U 9 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Explosives (UG/L)
1,3-Dinitrobenzene 1.1 U 1.1 U 1.1 U 1.1 UJ 1.1 U NA 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
2,4,6-Trinitrotoluene 0.62 U 0.62 U 0.62 U 0.62 UJ 0.62 U NA 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
2,4-Dinitrotoluene 1 U 1 U 1 U 1 UJ 1 U NA 1 U 1 U 1 U 1 U 1 U
2-Amino-4,6-dinitrotoluene 1 U 1 U 1 U 1 UJ 1 U NA 1 U 1 U 1 U 1 U 1 U
4-Amino-2,6-dinitrotoluene 1 U 1 U 1 U 1 UJ 1 U NA 1 U 1 U 1 U 1 U 1 U
HMX 0.61 UJ 0.61 UJ 0.61 UJ 0.61 UJ 0.61 UJ NA 0.61 UJ 0.61 UJ 0.61 UJ 0.61 UJ 0.61 UJ
Nitrobenzene 0.73 U 0.73 U 0.73 U 0.73 UJ 0.73 U NA 0.73 U 0.73 U 0.73 U 0.73 U 0.73 U
RDX 0.59 U 0.59 U 0.59 U 0.59 UJ 0.59 U NA 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U

Total Metals (UG/L)
Aluminum 491 872 911 1,130 1,360 J 1,200 J 975 J 66.7 36.3 666 J 838 J
Antimony 37 UL 37 UL 37 UL 37 UL 37 UL 37 UL 37 UL 37 UL 38.9 L 37 UL 37 UL
Arsenic 1.8 J 2.3 B 1.3 B 1.2 B 1.3 L 1 UL 1.3 L 1.2 J 1.6 J 1 UL 1 UL
Barium 33.1 33 34.1 34.1 37.6 36.2 38 19.3 19.2 35 33.5
Beryllium 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Cadmium 5 UL 5 U 5 U 5 U 5 UL 5 UL 5 UL 5 UL 5 UL 5 UL 5 UL
Calcium 99,200 172,000 184,000 181,000 176,000 J 170,000 J 164,000 J 93,400 96,000 174,000 J 175,000 J
Chromium 3.1 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
Cobalt 4 U 4 U 4 U 4 U 4 U 4.6 4 U 4 U 4 U 4 U 4 U
Copper 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Cyanide 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Iron 1,520 1,200 1,360 1,530 1,980 J 1,700 J 1,560 J 569 514 957 J 1,350 J
Lead 2.1 1.3 L 1 UL 1 UL 1.9 L 1.2 L 2.2 L 1 U 1 U 1 UL 1 L
Magnesium 13,600 534,000 582,000 576,000 524,000 509,000 473,000 1,870 1,900 524,000 542,000
Manganese 53.2 86.1 75.5 76.4 141 J 133 J 168 J 15.8 15.8 115 J 98.4 J
Mercury 0.1 UL 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UL 0.1 UL 0.1 U 0.1 U
Nickel 16 U 16 U 19.8 49.6 16 U 16 U 27.8 K 16 U 16 U 21.6 K 16 U
Potassium 6,040 B 176,000 193,000 191,000 173,000 166,000 154,000 3,790 B 2,640 172,000 177,000
Selenium 1.5 10 UL 5 UL 10 UL 1.3 L 1 UL 1 UL 1.5 1.5 1.3 L 1.7 L
Silver 4 U 4 U 4 U 4 U 4 UL 4 UL 4 UL 4 U 4 U 4 UL 4 UL
Sodium 99,800 4,560,000 5,370,000 5,150,000 4,740,000 4,470,000 4,070,000 5,310 5,430 4,700,000 4,740,000
Vanadium 12.6 4 U 4.2 4 U 5 4 U 5.4 4 U 4 U 5.9 4 U

YS06-SW016
YS06-SW016-0794

07/26/94

YS06-SW017
YS06-SW017-0794

07/24/94

YS06-SW018
YS06-SW018-0794

07/24/94

YS06-SW019
YS06-SW019-0794

07/24/94

YS06-SW020 YS06-SW021
YS06-SW021-0794

07/21/94
YS06-SW020-0794

07/21/94
YS06-SW020P-0794

07/21/94
YS06-SW024-0794

07/26/94

YS06-SW024
YS06-SW024P-0794

07/26/94
YS06-SW025-A-0794

07/21/94

YS06-SW025
YS06-SW025-B-0794

07/21/94
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TABLE 5-6
Surface Water Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

YS06-SW016
YS06-SW016-0794

07/26/94

YS06-SW017
YS06-SW017-0794

07/24/94

YS06-SW018
YS06-SW018-0794

07/24/94

YS06-SW019
YS06-SW019-0794

07/24/94

YS06-SW020 YS06-SW021
YS06-SW021-0794

07/21/94
YS06-SW020-0794

07/21/94
YS06-SW020P-0794

07/21/94
YS06-SW024-0794

07/26/94

YS06-SW024
YS06-SW024P-0794

07/26/94
YS06-SW025-A-0794

07/21/94

YS06-SW025
YS06-SW025-B-0794

07/21/94

Zinc 11.1 3 U 3 U 3 U 3 U 5.5 B 3 U 12.6 11.1 3 U 3 U

Dissolved Metals (UG/L)
Aluminum 18 U 61.7 47.1 44.6 18 U 18 U 18.3 J 18 U 18 U 33.5 J 18 U
Arsenic 1.5 J 2.3 B 1 U 1 UL 1 UL 1 UL 1 UL 1.2 J 1.5 L 1 UL 1 UL
Barium 29.6 31.4 30.8 30.7 33.2 34.4 33.7 18.1 17.8 33.4 31.9
Calcium 97,000 175,000 171,000 180,000 169,000 J 172,000 J 161,000 J 92,900 90,100 176,000 J 178,000 J
Copper 5 U 5.9 11.1 8.6 9 8.1 5 U 5 U 7.6 5 U 7.4
Iron 27.6 31.5 44.3 38 3.6 J 4.2 J 4.6 J 20.4 14.3 3 U 5.9 J
Lead 1 U 1 UL 1 UL 3.6 L 1 UL 1 UL 1 UL 1 U 1 U 1 UL 1 UL
Magnesium 13,200 538,000 534,000 567,000 512,000 514,000 466,000 1,860 1,820 536,000 561,000
Manganese 44.4 33.4 21.1 18.6 52.8 J 51.8 J 99.7 J 15.2 14.1 50.5 J 36.7 J
Nickel 16 U 27.6 48.3 27 16 U 21.9 K 20.6 K 16 U 16 U 19.3 K 34.8 K
Potassium 4,970 B 178,000 174,000 186,000 167,000 168,000 152,000 2,170 B 3,030 B 175,000 183,000
Selenium 1 U 1 UL 5 UL 1 UL 1 UL 1 UL 1.1 L 1 U 1.2 1.8 L 1.6 L
Silver 4 U 4 U 4 U 4 U 8.6 L 4 UL 4 UL 4 U 4 U 4 UL 4 UL
Sodium 97,900 4,530,000 5,400,000 5,150,000 4,540,000 4,690,000 3,920,000 5,280 5,210 4,540,000 4,870,000
Vanadium 10.3 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

Wet Chemistry (MG/L)
Hardness 340 3,300 3,400 3,400 3,200 NA 2,900 240 NA 3,200 3,400
Total organic carbon (TOC) 4.97 4.56 3.45 3.17 4.42 4.24 5.84 3.18 NA 5.53 5.48

Notes:
     Shaded values indicate the analyte was detected
     MG/L = Milligrams per Liter
     UG/L = Micrograms per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher
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TABLE 5-6
Surface Water Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
Acetone
Carbon disulfide
Toluene
Trichloroethene
Vinyl chloride
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

Semi-volatile Organic Compounds (UG/L)
Phenol
bis(2-Ethylhexyl)phthalate

Explosives (UG/L)
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
4-Amino-2,6-dinitrotoluene
HMX
Nitrobenzene
RDX

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
3 J 10 UJ 3 J 10 U 10 U 6 J 5 J 10 U 10 U 5 J

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 4 J 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 2 J 10 U
2 J 10 U 10 U 10 U 10 U 10 U 10 U 1 J 10 U 4 J

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 3 J 10 U 6 J
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

1.2 U 1.2 U 1.2 U 1.9 UL 1.2 U 0.8 U 0.8 UL 1.2 U 1 UJ 1.2 U
2.4 U 2.4 U 2.4 U 3.8 UL 2.4 U 1.6 U 1.6 UL 2.4 U 1.41 J 2.4 U

3 U 3 U 3 U 4.75 UL 3 U 2 U 2 UL 3 U 2.5 UJ 3 U
3.6 U 3.6 U 1.42 J 5.7 UL 3.6 U 2.4 U 2.4 UL 3.6 U 2 J 3.6 U
2.4 U 2.4 U 2.26 J 3.8 UL 2.4 U 1.6 U 1.6 UL 1.17 J 2 UJ 2.4 U
2.4 U 2.4 U 2.4 U 3.8 UL 2.4 U 1.6 U 1.6 UL 2.4 U 2 UJ 1.46 J
1.8 U 1.8 U 1.8 U 2.85 UL 1.8 U 1.2 U 1.2 UL 1.8 U 0.97 J 1.8 U

3 U 3 U 2.99 J 4.75 UL 3 U 1.88 J 2 UL 2.43 J 2.5 UJ 3 U

1,430 753 6,520 5,790 415 42,800 32,500 2,160 136,000 33,900
3 J 2.1 J 4 J 2.1 U 2.1 U 4.6 J 2.1 U 2.1 U 35.8 J 15.6 J

2.3 U 2.3 U 5.3 J 4.2 J 2.3 U 17.5 15.5 2.3 U 85.9 16.9
26 J 24.2 J 54.5 J 45.9 J 24.2 J 202 89.8 J 62.2 J 750 625

0.29 J 0.28 J 0.78 J 0.57 J 0.2 U 4.9 J 2.4 J 0.46 J 15.8 3.9 J
0.44 J 0.2 U 2.4 J 0.45 J 0.2 U 5.4 2.6 J 1 J 36.5 16.1

121,000 123,000 140,000 176,000 117,000 169,000 165,000 148,000 424,000 242,000
3.9 J 2.3 J 17.1 14.1 1.6 B 92.7 75.4 6.3 J 320 87.2

0.79 J 0.5 U 3.7 J 2.7 J 0.66 J 18.8 J 14.3 J 1.2 J 58.5 16.5 J
7 J 2.2 J 23.7 J 6.7 J 1.6 J 74.8 45.3 13.4 J 518 144

0.9 U 0.9 U 0.9 U 0.9 U 1.6 J 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U
3,090 1,500 15,700 8,980 1,060 88,900 59,700 4,730 327,000 85,100

5.7 2.5 J 40.6 4.9 2.8 J 121 71.3 13.9 699 195
32,200 26,100 26,400 316,000 7,960 132,000 165,000 48,100 123,000 57,300

64.5 46 184 308 21.7 929 465 243 1,870 1,210
0.1 J 0.1 U 0.23 0.13 J 0.1 U 0.59 0.36 0.14 J 1.5 1.1
3.8 J 2 J 19.6 J 7.5 J 1.5 J 78.8 43.2 9.2 J 398 123

14,700 J 11,400 J 12,600 J 184,000 J 3,330 J 76,100 J 103,000 J 23,300 J 66,700 J 31,500 J
3.6 J 2.2 U 2.2 U 2.2 U 2.2 U 6.2 3.4 J 2.2 U 18.2 5.8
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 1.4 J 0.6 U

238,000 192,000 186,000 2,260,000 51,100 815,000 1,160,000 347,000 268,000 320,000
14.1 J 12.7 J 55.5 25.7 J 14.5 J 315 128 29.8 J 1,200 395

YS06-SW048
YS06-SW048-0500

05/11/00

YS06-SW049
YS06-SW049-0500

05/11/00

YS06-SW050
YS06-SW050-0500

05/11/00

YS06-SW051
YS06-SW051-0500

05/11/00

YS06-SW052
YS06-SW052-0500

05/11/00

YS06-SW053
YS06-SW053-0500

05/11/00

YS06-SW054
YS06-SW054-0500

05/11/00

YS06-SW055
YS06-SW055-0500

05/11/00

YS06-SW056
YS06-SW056-0500

05/11/00

YS06-SW057
YS06-SW057-0500

05/11/00
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TABLE 5-6
Surface Water Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name
Zinc

Dissolved Metals (UG/L)
Aluminum
Arsenic
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium

Wet Chemistry (MG/L)
Hardness
Total organic carbon (TOC)

Notes:
     Shaded values indicate the analyte was detected
     MG/L = Milligrams per Liter
     UG/L = Micrograms per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS06-SW048
YS06-SW048-0500

05/11/00

YS06-SW049
YS06-SW049-0500

05/11/00

YS06-SW050
YS06-SW050-0500

05/11/00

YS06-SW051
YS06-SW051-0500

05/11/00

YS06-SW052
YS06-SW052-0500

05/11/00

YS06-SW053
YS06-SW053-0500

05/11/00

YS06-SW054
YS06-SW054-0500

05/11/00

YS06-SW055
YS06-SW055-0500

05/11/00

YS06-SW056
YS06-SW056-0500

05/11/00

YS06-SW057
YS06-SW057-0500

05/11/00

23.4 11 J 188 28.6 10 J 907 314 69.5 3,740 1,870

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
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TABLE 5-6
Surface Water Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
Acetone
Carbon disulfide
Toluene
Trichloroethene
Vinyl chloride
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene

Semi-volatile Organic Compounds (UG/L)
Phenol
bis(2-Ethylhexyl)phthalate

Explosives (UG/L)
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
4-Amino-2,6-dinitrotoluene
HMX
Nitrobenzene
RDX

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium

10 U 10 U 10 U 10 U 3 J 2 J 1 J 1 J
10 U 10 U 10 U 2 J 10 U 10 U 10 U 10 U
10 U 10 U 3 J 2 J 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 UJ 10 UJ 10 UJ 10 U 10 UJ
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
6 J 22 74 55 10 U 10 U 10 U 10 U
1 J 5 J 15 15 10 U 10 U 10 U 10 U

20 73 230 170 J 10 U 10 U 3 J 10 U
10 U 10 U 2 J 3 J 10 U 10 U 10 U 10 U

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

1.2 UL 2 U 2.10 J 1.2 UJ 1.2 UL 1 U 1.2 UL 1 UL
2.4 UL 3.53 J 13.2 J 6.02 J 0.86 L 3.71 J 2.4 UL 2 UL

3 UL 5 U 3.5 U 3 U 3 UL 0.49 J 3 UL 2.5 UL
1.42 L 83.9 J 50.8 J 108 J 3.6 UL 1.01 J 4.71 L 3 UL
2.4 UL 4 U 2.8 R 2.4 U 2.4 UL 2 U 2.4 UL 2 UL
2.4 UL 28.9 J 46.1 J 35 J 2.4 UL 2 U 1.47 L 2 UL
1.8 UL 3 U 2.1 U 1.8 U 1.8 UL 1.5 U 1.8 UL 1.5 UL

2.13 L 12.3 J 13.1 J 9.02 J 3 UL 5.23 J 5.38 L 2.5 UL

2,560 1,740 832 775 64.6 J 108 J 1,450 218
5 J 6.2 J 13.2 J 7.5 J 2.1 U 2.1 U 3.9 J 2.1 U

2.3 J 3 J 3.1 J 2.3 U 2.3 U 2.3 U 2.3 U 2.3 U
76.4 J 68.4 J 71.9 J 70 J 19.3 J 19.7 J 36.9 J 23.3 J
0.33 J 0.39 J 0.28 J 0.2 U 0.21 J 0.32 J 0.25 J 0.2 U
1.3 J 0.91 J 0.51 J 0.62 J 0.2 U 0.24 J 0.65 J 0.2 U

147,000 141,000 144,000 143,000 120,000 120,000 127,000 106,000
7.2 J 5.4 J 3.4 J 2.9 J 0.43 B 0.73 B 4.7 J 1.3 B
1.9 J 1.3 J 1.1 J 0.83 J 0.5 U 0.5 U 1.1 J 0.5 U

15.2 J 10.1 J 9.6 J 7.8 J 0.6 U 0.6 U 10.1 J 0.82 J
0.9 U 0.9 U 1.8 J 1.6 J 0.9 U 1.7 J 0.9 U 1.3 J

7,630 6,090 2,490 2,770 291 450 4,580 724
20.3 12.7 11.8 12.7 1.3 U 1.3 U 14.4 1.5 J

64,800 68,900 89,300 90,700 2,280 J 2,320 J 17,700 9,340
420 238 113 214 11.1 J 15.7 60.6 49.4

0.23 0.15 J 0.15 J 0.14 J 0.1 U 0.1 U 0.19 J 0.1 U
11.4 J 7.4 J 7.4 J 5.7 J 0.7 U 0.7 U 8.1 J 2 J

32,900 J 34,800 J 46,000 J 46,700 J 1,050 J 1,100 J 7,490 J 4,070 J
2.2 U 2.7 J 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U 2.2 U
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U

477,000 520,000 72,502 680,000 7,580 7,560 133,000 52,000
42.8 J 32.9 J 54.9 39.3 J 1.8 J 2 J 28.5 J 9 J

YS06-SW060-0500
05/12/00

YS06-SW062P-0500
05/12/0005/12/00

YS06-SW058
YS06-SW058-0500

05/12/00

YS06-SW059
YS06-SW059-0500

05/12/00

YS06-SW060 YS06-SW066
YS06-SW066-0500

05/12/00
YS06-SW060P-0500

YS06-SW065
YS06-SW065-0500

05/12/00
YS06-SW062-0500

05/12/00

YS06-SW062
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TABLE 5-6
Surface Water Analytical Detections at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name
Zinc

Dissolved Metals (UG/L)
Aluminum
Arsenic
Barium
Calcium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium

Wet Chemistry (MG/L)
Hardness
Total organic carbon (TOC)

Notes:
     Shaded values indicate the analyte was detected
     MG/L = Milligrams per Liter
     UG/L = Micrograms per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS06-SW060-0500
05/12/00

YS06-SW062P-0500
05/12/0005/12/00

YS06-SW058
YS06-SW058-0500

05/12/00

YS06-SW059
YS06-SW059-0500

05/12/00

YS06-SW060 YS06-SW066
YS06-SW066-0500

05/12/00
YS06-SW060P-0500

YS06-SW065
YS06-SW065-0500

05/12/00
YS06-SW062-0500

05/12/00

YS06-SW062

98.9 72.7 40.4 47.8 0.8 U 5.5 J 63.9 4 J

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
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TABLE 5-7
Summary of Groundwater Samples Analyses at Site 6
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

TCL 
Organics

Nitramine 
Compounds Total Dissolved Duplicate MS/MSD

6GW01-002 X X X X
6GW01A-002 X X X X
6GW04-001 X X X X

6GW05B-001 X X X X X
6GW06-002 X X X X X X  (VOC only)

6GW06B-001 X X X X
6GW07-001 X X X X
6GW08-001 X X X X
6GW09-001 X X X X

6GW09A-001 X X X X
6GW09B-001 X X X X
6GW10-001 X X X X

6GW10A-001 X X X X

Notes:
-  Field measurements of groundwater included pH, specific conductivity, temperature, and turbidity.
-  TCL organics analysis included VOCs, SVOCs, and Pesticides/PCBs.
-  TAL inorganics analysis included cyanide analysis.
- MS/MSD = Matrix Spike/Matrix Spike Duplicate

(1)Monitoring well sampled for VOCs only under the Long-Term Monitoring program for Sites 1, 3, and 7.

Site 6 Groundwater

Analysis
QA/QC Samples

TAL Inorganics
Medium Sample ID



TABLE 5-8

Summary of Groundwater Field Parameters at Site 6
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Well No. pH(1)
Specific Conductance 

at 25°C(2) Temperature(2) Turbidity(3) Gallons 
Purged Date

(μmhos/cm) (°C) (NTUs)
6GW01 6.86 519 17.14 11 12.2 09/17/2004

6.85 512 16.87 7.83 24.4
6.86 505 17.16 6.34 36.6

6GW01A 7.09 440 17.08 18.1 9.6 09/14/2004
7.17 460 16.8 8.58 19.2
7.22 460 17.07 7.29 28.8

6GW04 6.57 19,849 19.74 137 0.5 10/04/2004
6.69 19,400 20.1 205 1
6.72 19,503 20.1 -- 1.5

6GW05B(5) 6.41 615 17.14 16.4 2 10/04/2004
6.33 611 17.07 11.8 4
6.33 610 16.93 10.23 6

6GW06 6.51 928 18.03 9.52 2 09/20/2004
6.71 839 17.71 10.84 4
6.82 749 17.93 6.93 30

6GW06B 6.53 599 15.95 30 5.5 10/07/2004
6.77 603 15.82 320 11
6.68 603 15.82 95 16.5
6.68 602 15.9 35 21

6GW07 6.6 985 16.22 18 2.5 10/07/2004
6.47 987 16.06 14 5
6.48 984 15.96 13 7.5

6GW08 6.29 690 16.23 67.9 5 09/14/2004
6.33 685 16 59.2 10
6.39 685 15.97 36.1 15
6.42 684 16.05 40.7 18

-- -- -- 16.1 24
6GW09 6.37 2,625 16.17 16 3.7 10/05/2004

6.57 2,696 15.91 22.7 7.4
6.58 2,705 15.88 11.6 11.1

6GW09A 6.59 939 16.04 338 6 10/05/2004
6.77 946 16 110 13
6.83 972 16.05 108.2 19.5

6GW09B(6) -- -- -- -- 15 10/07/2004
6GW10 6.06 812 16.52 40.6 2 10/05/2004

6.35 814 16.51 16.4 4
6.46 818 16.26 12 6

6GW10A 6.67 723 16.29 21 5 10/06/2004
6.69 716 16.37 13 10
6.58 710 15.28 12 15

Notes:

-1 pH measured using an Orion pH meter, Model No. 290A.
-2 Specific conductance and temperature measured using YSI conductivity meter, Model No. 335 CT.
-3 Turbidity measured using a Lamotte 2020 meter.
-4 Well purged dry immediately; sample collected after recharge.
-5 Monitoring well 6GW05B replaced monitoring well 6GW05. 
-6 Well pumped dry before any readings collected; sample collected after recharge.
--  No measurement
NTU Nephelometric Turbidity Unit
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Contaminants shaded green exceed Background concentrations.
Contaminants shaded red exceed Federal MCLs and Background.
μg/L = micrograms per liter
J = Value is estimated.
K = Value may be biased high.
MCL = Federal Maximum Contaminant Level
NA=Not analyzed
PCBs=Polychlorinated biphenyls
U = Not detected above associated detection limit.
UJ = Not detected above associated detection limit.  Detection limit is estimated.
-- No criteria established

1Duplicate sample taken at this location, most conservative value reported.

B = Value may be associated with laboratory or field blank contamination.  B-
flagged values are generally considered non-detects; however, the B-flagged values 
from the 2004 groundwater data set may be erroneously B-flagged due to potentially 
incorrect field and equipment blank collection procedures.

2Background values are maximum detected values in respective aquifer from Baker 
(1995) Background Report.

Volatiles  (µg/L)
1,1,1-Trichloroethane (TCA) ND (<1) 200
1,1-Dichloroethane ND (<1) --
1,1-Dichloroethene ND (<1) 7
1,2-Dichloroethane ND (<1) 5
Carbon disulfide ND (<1) --
Chloroform ND (<1) 80
Chloromethane ND (<1) --
cis-1,2-Dichloroethene ND (<1) 70
cis-1,3-Dichloropropene ND (<1) --
Methylene chloride ND (<2) 5
trans-1,2-Dichloroethene ND (<1) 100
Trichloroethene (TCE) ND (<1) 5
Vinyl chloride ND (<1) 2

2,4-Dinitrotoluene ND (<10) --
bis(2-Ethylhexyl)phthalate ND (<10) 6

4,4'-DDE ND (<0.01) --
beta-BHC ND (<0.05) --
delta-BHC ND (<0.05) --
gamma-BHC (Lindane) ND (<0.05) 0.2
Heptachlor epoxide ND (<0.05) 0.2

1,3,5-Trinitrobenzene ND (<0.66) --
1,3-Dinitrobenzene ND (<1.1) --
2,4,6-Trinitrotoluene ND (<0.62) --
2,4-Dinitrotoluene ND (<1) --
2-Amino-4,6-dinitrotoluene ND --
2-Nitrotoluene ND (<0.75) --
4-Amino-2,6-dinitrotoluene ND (<1) --
HMX ND (<0.61) --
RDX ND (<0.59) --
Tetryl ND (<1) --

Pesticide/PCBs (µg/L)

Explosives (µg/L)

Screening Criteria 
Max. Background 
Concentrations2 MCLs

Semivolatiles  (µg/L)

Screen Interval (ft bgs)

Sample Date

1,1,1-Trichloroethane 10 U
1,1-Dichloroethane 3 J
1,1-Dichloroethene 15
1,2-Dichloroethane 10 U
Carbon disulfide 10 U
Chloroform 10 U
Chloromethane 10 U
cis-1,2-Dichloroethene 46
cis-1,3-Dichloropropene 10 U
Methylene chloride 10 U
trans-1,2-Dichloroethene 2 J
Trichloroethene 94
Vinyl chloride 10 U

No Detections

No Detections

1,3,5-Trinitrobenzene 2.5 U
1,3-Dinitrobenzene 2.5 U
2,4,6-Trinitrotoluene 2.5 U
2,4-Dinitrotoluene 2.5 U
2-Amino-4,6-dinitrotoluene 5 U
2-Nitrotoluene 5 U
4-Amino-2,6-dinitrotoluene 5 U
HMX 19
RDX 32
Tetryl 5 U

6GW01
5 - 20

9/15/04
Volatiles  (µg/L)

Semivolatiles  (µg/L)

Pesticide/PCBs (µg/L)

Explosives (µg/L)

Screen Interval (ft bgs)

Sample Date

No Detections

No Detections

No Detections

No Detections

6GW01A
47.9 - 61.9

9/14/04
Volatiles (µg/L)

Semivolatiles  (µg/L)

Pesticide/PCBs (µg/L)

Explosives (µg/L)

Screen Interval (ft bgs)

Sample Date

No Detections

No Detections

Not Analyzed

No Detections

6GW02
40 - 55

6/21/00
Volatiles  (µg/L)

Semivolatiles (µg/L)

Pesticide/PCBs (µg/L)

Explosives (µg/L)

Screen Interval (ft bgs)

Sample Date

1,1,1-Trichloroethane 1 U
1,1-Dichloroethane 1 U
1,1-Dichloroethene 1 U
1,2-Dichloroethane 1 U
Carbon disulfide 52
Chloroform 0.6 J
Chloromethane 1 UJ
cis-1,2-Dichloroethene 1 U
cis-1,3-Dichloropropene 1 U
Methylene chloride 2 U
trans-1,2-Dichloroethene 1 U
Trichloroethene 1 U
Vinyl chloride 1 U

No Detections

Not Analyzed

No Detections

36.9 - 46.9
6GW03

11/9/94
Volatiles (µg/L)

Semivolatiles (µg/L)

Pesticide/PCBs (µg/L)

Explosives (µg/L)

Screen Interval (ft bgs)

Sample Date

No Detections

2,4-Dinitrotoluene 11 J
bis(2-Ethylhexyl)phthalate 20 U

4,4'-DDE 0.03 J
beta-BHC 0.05 U
delta-BHC 0.05 U
gamma-BHC (Lindane) 0.01 J
Heptachlor epoxide 13

1,3,5-Trinitrobenzene 4
1,3-Dinitrobenzene 2.6
2,4,6-Trinitrotoluene 4,100
2,4-Dinitrotoluene 40
2-Amino-4,6-dinitrotoluene 2,300
2-Nitrotoluene 17
4-Amino-2,6-dinitrotoluene 1,900
HMX 2.5 U
RDX 2.5 U
Tetryl 5 U

10/5/04

6GW04
5 - 10

Volatiles  (µg/L)

Semivolatiles  (µg/L)

Pesticide/PCBs (µg/L)

Explosives (µg/L)

Screen Interval (ft bgs)

Sample Date

1,1,1-Trichloroethane 10 U
1,1-Dichloroethane 10 U
1,1-Dichloroethene 2 J
1,2-Dichloroethane 10 U
Carbon disulfide 10 U
Chloroform 10 U
Chloromethane 10 U
cis-1,2-Dichloroethene 10 U
cis-1,3-Dichloropropene 10 U
Methylene chloride 2 J
trans-1,2-Dichloroethene 10 U
Trichloroethene 5 J
Vinyl chloride 10 U

2,4-Dinitrotoluene 12
bis(2-Ethylhexyl)phthalate 10 U

4,4'-DDE 0.1 U
beta-BHC 0.06 J
delta-BHC 0.05 U
gamma-BHC (Lindane) 0.05 U
Heptachlor epoxide 0.59

1,3,5-Trinitrobenzene 0.68 J
1,3-Dinitrobenzene 0.74 J
2,4,6-Trinitrotoluene 1.2 J
2,4-Dinitrotoluene 13
2-Amino-4,6-dinitrotoluene 6.6
2-Nitrotoluene 5 U
4-Amino-2,6-dinitrotoluene 9.1
HMX 8.2
RDX 28
Tetryl 2.3 J

10/4/04

6GW05B
5 - 15

Semivolatiles  (µg/L)

Volatiles  (µg/L)

Pesticide/PCBs (µg/L)

Explosives (µg/L)

Screen Interval (ft bgs)

Sample Date

1,1,1-Trichloroethane 10
1,1-Dichloroethane 19
1,1-Dichloroethene 23
1,2-Dichloroethane 10 U
Carbon disulfide 10 U
Chloroform 10 U
Chloromethane 10 U
cis-1,2-Dichloroethene 10 U
cis-1,3-Dichloropropene 10 U
Methylene chloride 10 U
trans-1,2-Dichloroethene 10 U
Trichloroethene 10 U
Vinyl chloride 10 U

No Detections

No Detections

No Detections

9/20/04

8 - 18
6GW06

Explosives (µg/L)

Pesticide/PCBs (µg/L)

Semivolatiles  (µg/L)

Volatiles  (µg/L)

Screen Interval (ft bgs)

Sample Date

No Detections

No Detections

4,4'-DDE 0.1 U
beta-BHC 0.01 J
delta-BHC 0.05 U
gamma-BHC (Lindane) 0.05 U
Heptachlor epoxide 0.05 U

No Detections

10/7/04

28 - 38
6GW06B

Semivolatiles  (µg/L)

Pesticide/PCBs (µg/L)

Volatiles  (µg/L)

Explosives (µg/L)

Screen Interval (ft bgs)

Sample Date

1,1,1-Trichloroethane 10 U
1,1-Dichloroethane 10 U
1,1-Dichloroethene 10 U
1,2-Dichloroethane 10 U
Carbon disulfide 10 U
Chloroform 10 U
Chloromethane 10 U
cis-1,2-Dichloroethene 10 U
cis-1,3-Dichloropropene 10 U
Methylene chloride 10 U
trans-1,2-Dichloroethene 10 U
Trichloroethene 3 J
Vinyl chloride 10 U

2,4-Dinitrotoluene 15
bis(2-Ethylhexyl)phthalate 3 J

4,4'-DDE 0.1 U
beta-BHC 0.03 J
delta-BHC 0.05 U
gamma-BHC (Lindane) 0.05 U
Heptachlor epoxide 0.02 B

1,3,5-Trinitrobenzene 2.5 U
1,3-Dinitrobenzene 2.5 U
2,4,6-Trinitrotoluene 2.5 U
2,4-Dinitrotoluene 17
2-Amino-4,6-dinitrotoluene 5 U
2-Nitrotoluene 5 U
4-Amino-2,6-dinitrotoluene 5 U
HMX 2.5 U
RDX 2.5 U
Tetryl 5 U

6GW07

10/7/04

8 - 18

Semivolatiles (µg/L)

Volatiles  (µg/L)

Pesticide/PCBs (µg/L)

Explosives (µg/L)

Screen Interval (ft bgs)

Sample Date

1,1,1-Trichloroethane 0.5 U
1,1-Dichloroethane 0.5 U
1,1-Dichloroethene 5.9 K
1,2-Dichloroethane 0.26 K
Carbon disulfide 0.23 K
Chloroform 0.5 U
Chloromethane 0.17 K
cis-1,2-Dichloroethene 550 J
cis-1,3-Dichloropropene 0.15 K
Methylene chloride 0.34 B
trans-1,2-Dichloroethene 7.7 K
Trichloroethene 19,000 J
Vinyl chloride 8 K

No Detections

No Detections

No Detections

6GW08
31 - 36

3/17/05

Semivolatiles (µg/L)

Pesticide/PCBs (µg/L)

Volatiles  (µg/L)

Explosives (µg/L)

Screen Interval (ft bgs)

Sample Date

No Detections

2,4-Dinitrotoluene 120
bis(2-Ethylhexyl)phthalate 6 J

4,4'-DDE 0.1 U
beta-BHC 0.26 J
delta-BHC 0.01 J
gamma-BHC (Lindane) 0.05 U
Heptachlor epoxide 1.2

1,3,5-Trinitrobenzene 1.9 J
1,3-Dinitrobenzene 57
2,4,6-Trinitrotoluene 2.5 U
2,4-Dinitrotoluene 130
2-Amino-4,6-dinitrotoluene 16
2-Nitrotoluene 5 U
4-Amino-2,6-dinitrotoluene 17
HMX 2.5 U
RDX 84
Tetryl 5 U

6GW09

10/5/04

20 - 30

Semivolatiles (µg/L)

Volatiles (µg/L)

Pesticide/PCBs (µg/L)

Explosives (µg/L)

Screen Interval (ft bgs)

Sample Date

1,1,1-Trichloroethane 10 U
1,1-Dichloroethane 10 U
1,1-Dichloroethene 10 U
1,2-Dichloroethane 10 U
Carbon disulfide 10 U
Chloroform 10 U
Chloromethane 10 U
cis-1,2-Dichloroethene 10 U
cis-1,3-Dichloropropene 10 U
Methylene chloride 3 J
trans-1,2-Dichloroethene 10 U
Trichloroethene 3 J
Vinyl chloride 10 U

No Detections

4,4'-DDE 0.1 U
beta-BHC 0.03 J
delta-BHC 0.05 U
gamma-BHC (Lindane) 0.05 U
Heptachlor epoxide 0.05 U

No Detections

6GW09A

10/5/04

40 - 50

Semivolatiles (µg/L)

Volatiles (µg/L)

Pesticide/PCBs (µg/L)

Explosives (µg/L)

Screen Interval (ft bgs)

Sample Date

No Detections

No Detections

4,4'-DDE 0.1 U
beta-BHC 0.03 J
delta-BHC 0.05 U
gamma-BHC (Lindane) 0.05 U
Heptachlor epoxide 0.05 U

No Detections

6GW09B

10/7/04

65 - 75

Semivolatiles (µg/L)

Volatiles (µg/L)

Pesticide/PCBs (µg/L)

Explosives (µg/L)Screen Interval (ft bgs)

Sample Date

1,1,1-Trichloroethane 10 U
1,1-Dichloroethane 10 U
1,1-Dichloroethene 10 U
1,2-Dichloroethane 10 U
Carbon disulfide 10 U
Chloroform 10 U
Chloromethane 10 U
cis-1,2-Dichloroethene 10 U
cis-1,3-Dichloropropene 10 U
Methylene chloride 3 J
trans-1,2-Dichloroethene 10 U
Trichloroethene 1 J
Vinyl chloride 10 U

No Detections

4,4'-DDE 0.1 U
beta-BHC 0.05 U
delta-BHC 0.05 U
gamma-BHC (Lindane) 0.05 U
Heptachlor epoxide 0.06

1,3,5-Trinitrobenzene 2.5 U
1,3-Dinitrobenzene 2.5 U
2,4,6-Trinitrotoluene 0.95 J
2,4-Dinitrotoluene 2.5 U
2-Amino-4,6-dinitrotoluene 5 U
2-Nitrotoluene 5 U
4-Amino-2,6-dinitrotoluene 5 U
HMX 2.5 U
RDX 2.5 U
Tetryl 5 U

10/4/04

12 - 22
6GW10

Volatiles (µg/L)

Semivolatiles (µg/L)

Explosives (µg/L)

Pesticide/PCBs (µg/L)

Screen Interval (ft bgs)

Sample Date

No Detections

No Detections

4,4'-DDE 0.1 U
beta-BHC 0.02 J
delta-BHC 0.05 U
gamma-BHC (Lindane) 0.05 U
Heptachlor epoxide 0.05 U

No Detections

10/5/04

30 - 40
6GW10A

Volatiles (µg/L)

Semivolatiles (µg/L)

Pesticide/PCBs (µg/L)

Explosives (µg/L)

Screen Interval (ft bgs)
Sample Date

1,1,1-Trichloroethane 10 U
1,1-Dichloroethane 1 J
1,1-Dichloroethene 1 J
1,2-Dichloroethane 10 U
Carbon disulfide 10 U
Chloroform 10 U
Chloromethane 10 U
cis-1,2-Dichloroethene 41
cis-1,3-Dichloropropene 10 U
Methylene chloride 3 B
trans-1,2-Dichloroethene 4 J
Trichloroethene 13
Vinyl chloride 10 U

Not Analyzed

Not Analyzed

1,3,5-Trinitrobenzene 2 U
1,3-Dinitrobenzene 2 U
2,4,6-Trinitrotoluene 4 U
2,4-Dinitrotoluene 5 U
2-Amino-4,6-dinitrotoluene 6 U
2-Nitrotoluene 5 U
4-Amino-2,6-dinitrotoluene 4 U
HMX 2.74 J
RDX 5 U
Tetryl 4 U

Explosives (µg/L)

Pesticide/PCBs (µg/L)

Semivolatiles  (µg/L)

Volatiles  (µg/L)
6/22/00

6GW05
not available
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Contaminants shaded green exceed Background concentrations.
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Essential nutrients are not shown.
μg/L = micrograms per liter
J = Value is estimated.
K = Value may be biased high.
L = Value may be biased low.  
MCL = Federal Maximum Contaminant Level
NA=Not analyzed
U = Not detected above associated detection limit.
UJ = Not detected above associated detection limit.  Detection limit is estimated.
-- No criteria established

1Duplicate sample taken at this location, most conservative value reported.
2Background values are maximum detected values in respective aquifer from Baker 
(1995) Background Report.
*Lead and copper are regulated by a Treatment Technique that requires systems to 
control the corrosiveness of their water. If more than 10% of tap water samples 
exceed the action level, water systems must take additional steps. For copper, the 
B = Value may be associated with laboratory or field blank contamination.  B-
flagged values are generally considered non-detects; however, the B-flagged 
values from the 2004 groundwater data set may be erroneously B-flagged due to 

Arsenic ND 10
Barium 30.9 J 2,000
Chromium ND 100
Copper 4 J 1,300*
Iron 5.8 J --
Lead ND 15*
Manganese 12.2 J --
Mercury ND 2
Nickel ND --
Zinc 5.9 J --

Aluminum 1160 --
Arsenic 3.5 J 10
Barium 43.6 J 2,000
Chromium 4.7 L 100
Cobalt ND --
Copper 4.5 J 1,300*
Cyanide ND 200
Iron 2350 --
Lead ND 15*
Manganese 18.4 --
Mercury ND 2
Nickel ND --
Vanadium 7.5 J --
Zinc 14.9 --

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)

Screening Criteria
Max. Background 

Concentration2 MCLs

Screen Interval (ft bgs)
Sample Date

Arsenic 7 B
Barium 17.5 B
Chromium 0.9 U
Copper 0.6 U
Iron 8,450
Lead 1.1 U
Manganese 174
Mercury 0.1 UJ
Nickel 0.6 U
Zinc 4.1 U

Aluminum 80.7 U
Arsenic 9.3 B
Barium 18 B
Chromium 0.9 U
Cobalt 0.5 U
Copper 3.9 B
Cyanide 3.1 B
Iron 8,830
Lead 1.1 U
Manganese 180
Mercury 0.1 UJ
Nickel 0.6 U
Vanadium 0.6 U
Zinc 6.9 B

6GW01

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)
9/15/04

5.0 - 20.0

Screen Interval (ft bgs)
Sample Date

Arsenic 2.1 U
Barium 25.1 B
Chromium 0.9 U
Copper 0.6 U
Iron 627
Lead 1.1 U
Manganese 23
Mercury 0.1 UJ
Nickel 0.7 J
Zinc 4.1 U

Aluminum 80.7 U
Arsenic 2.1 U
Barium 26.5 B
Chromium 0.9 U
Cobalt 0.5 U
Copper 0.6 U
Cyanide 1.1 U
Iron 794
Lead 1.1 U
Manganese 23.8
Mercury 0.1 UJ
Nickel 0.6 U
Vanadium 0.6 U
Zinc 4.1 U

6GW01A

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)
9/14/04

47.9 - 61.9Screen Interval (ft bgs)
Sample Date

Arsenic 4.1 J
Barium 33.7 J
Chromium 1.1 J
Copper 1.9 J
Iron 58.9 J
Lead 1.3 U
Manganese 38.4
Mercury 0.16 L
Nickel 10.6 J
Zinc 0.92 J

Aluminum 250
Arsenic 3.8 J
Barium 36.4 J
Chromium 24.0
Cobalt 0.88 J
Copper 1.6 J
Cyanide 0.9 U
Iron 1,370
Lead 1.3
Manganese 43.5
Mercury 0.16 L
Nickel 17.9 J
Vanadium 0.66 J
Zinc 1.6 B

6GW02

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)
6/21/20001
40.0 - 55.0

Screen Interval (ft bgs)
Sample Date

Arsenic 2.3 U
Barium 30.9
Chromium 1.8 U
Copper 14.6
Iron 794 J
Lead 2.1 K
Manganese 110 J
Mercury 0.2 U
Nickel 4.3 U
Zinc 1,740 J

Aluminum 794 J
Arsenic 2.5
Barium 32.3
Chromium 2.5
Cobalt 1.9 U
Copper 4.8
Cyanide 5 U
Iron 2,120 J
Lead 1.9 K
Manganese 86.2
Mercury 0.2 U
Nickel 4.3 U
Vanadium 4.4
Zinc 36 B

6GW03

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)
11/9/94

36.9 - 46.9

Screen Interval (ft bgs)
Sample Date

Arsenic 5.3 J
Barium 332
Chromium 0.5 U
Copper 0.5 U
Iron 11,000
Lead 0.9 U
Manganese 187
Mercury 0.1 UJ
Nickel 1.3 B
Zinc 1,980

Aluminum 154 B
Arsenic 2.9 J
Barium 319
Chromium 0.5 U
Cobalt 0.95 B
Copper 0.5 U
Cyanide 189
Iron 21,300
Lead 0.9 U
Manganese 200
Mercury 0.1 UJ
Nickel 3 B
Vanadium 0.62 B
Zinc 5,540

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)

6GW04

10/5/04
5.0 - 10.0

Screen Interval (ft bgs)
Sample Date

Arsenic 15.8
Barium 10.2 J
Chromium 0.4 U
Copper 1.2 J
Iron 380
Lead 1.3 U
Manganese 126
Mercury 0.14 L
Nickel 1.9 B
Zinc 13,300

Aluminum 133 J
Arsenic 17.5
Barium 11.8 J
Chromium 1.2 J
Cobalt 0.5 U
Copper 1.1 J
Cyanide 0.9 U
Iron 1,870
Lead 2.1 J
Manganese 119
Mercury 0.17 L
Nickel 2.7 J
Vanadium 1.3 J
Zinc 13,100

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

6GW05

6/22/00
not available

Screen Interval (ft bgs)
Sample Date

Arsenic 1.81 B
Barium 21.8 J
Chromium 0.5 U
Copper 0.5 U
Iron 10.7 U
Lead 0.9 U
Manganese 56.2
Mercury 0.1 UJ
Nickel 0.91 B
Zinc 0.7 U

Aluminum 18.6 B
Arsenic 1.8 U
Barium 22.4 J
Chromium 0.86 B
Cobalt 0.88 B
Copper 0.53 B
Cyanide 1.6 U
Iron 25.1 B
Lead 0.9 U
Manganese 64.9
Mercury 0.1 UJ
Nickel 1.4 B
Vanadium 0.87 B
Zinc 1.8 B

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

6GW05B

10/4/20041
5.0 - 15.0

Screen Interval (ft bgs)
Sample Date

Arsenic 2.1 U
Barium 18.7 B
Chromium 0.9 U
Copper 0.6 U
Iron 43 U
Lead 1.1 U
Manganese 201
Mercury 0.1 UJ
Nickel 1.6 J
Zinc 4.1 U

Aluminum 80.7 U
Arsenic 2.1 U
Barium 20.6 B
Chromium 0.9 U
Cobalt 0.5 U
Copper 0.6 U
Cyanide 1.1 U
Iron 43 U
Lead 1.1 U
Manganese 220
Mercury 0.1 UJ
Nickel 0.6 U
Vanadium 0.6 U
Zinc 4.1 U

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)

6GW06

9/20/20041
8.0 - 18.0

Screen Interval (ft bgs)
Sample Date

Arsenic 1.8 U
Barium 38.3 J
Chromium 0.5 U
Copper 0.5 U
Iron 1,760
Lead 0.9 U
Manganese 42.9
Mercury 0.1 UJ
Nickel 0.5 U
Zinc 0.7 U

Aluminum 600
Arsenic 1.8 U
Barium 53.1 J
Chromium 3.3 B
Cobalt 3.3 B
Copper 1.9 B
Cyanide 1.6 U
Iron 2,550
Lead 0.9 U
Manganese 45.4
Mercury 0.1 UJ
Nickel 3.5 B
Vanadium 5.3 J
Zinc 6.3 B

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

10/7/04
28.0 - 38.0

6GW06B

Screen Interval (ft bgs)
Sample Date

Arsenic 1.8 U
Barium 50.6 J
Chromium 0.5 U
Copper 0.5 U
Iron 10.7 U
Lead 0.9 U
Manganese 157
Mercury 0.1 UJ
Nickel 1.8 B
Zinc 0.7 U

Aluminum 56.9 B
Arsenic 1.8 U
Barium 49.8 J
Chromium 0.52 B
Cobalt 0.81 B
Copper 0.5 U
Cyanide 1.6 U
Iron 66.3 B
Lead 0.9 U
Manganese 169
Mercury 0.1 UJ
Nickel 2.3 B
Vanadium 0.71 B
Zinc 2.6 B

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

10/7/04
8.0 - 18.0

6GW07

Screen Interval (ft bgs)
Sample Date

Arsenic 1.8 U
Barium 30.4 J
Chromium 0.5 U
Copper 0.5 U
Iron 647 B
Lead 0.9 U
Manganese 59.2
Mercury 0.1 UJ
Nickel 0.5 U
Zinc 0.7 U

Aluminum 226
Arsenic 1.8 U
Barium 30.3 J
Chromium 1.5 B
Cobalt 0.3 U
Copper 0.52 B
Cyanide 1.6 U
Iron 1,010 B
Lead 0.9 U
Manganese 58.4
Mercury 0.1 UJ
Nickel 0.5 U
Vanadium 0.8 B
Zinc 6 B

6GW08

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

31 - 36
10/5/04

Screen Interval (ft bgs)
Sample Date

Arsenic 1.8 U
Barium 59 J
Chromium 0.5 U
Copper 0.5 U
Iron 10.7 U
Lead 1.1 B
Manganese 103
Mercury 0.1 UJ
Nickel 0.86 B
Zinc 0.7 U

Aluminum 12.9 B
Arsenic 1.8 U
Barium 57.7 J
Chromium 0.5 U
Cobalt 1.6 B
Copper 0.5 U
Cyanide 2.4 B
Iron 10.7 U
Lead 0.9 U
Manganese 97
Mercury 0.1 UJ
Nickel 1.1 B
Vanadium 0.64 B
Zinc 2.9 B

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

6GW09
20.0 - 30.0

10/5/04
Screen Interval (ft bgs)
Sample Date

Arsenic 2 J
Barium 58.1 J
Chromium 0.5 U
Copper 0.5 U
Iron 217 B
Lead 0.9 U
Manganese 200
Mercury 0.1 UJ
Nickel 0.5 U
Zinc 0.7 U

Aluminum 364
Arsenic 1.8 U
Barium 59.4 J
Chromium 2.5 B
Cobalt 0.38 B
Copper 0.5 U
Cyanide 1.6 U
Iron 822 B
Lead 0.9 U
Manganese 204
Mercury 0.1 UJ
Nickel 1 B
Vanadium 1.1 B
Zinc 5 B

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

10/5/04
40.0 - 50.0

6GW09A
Screen Interval (ft bgs)
Sample Date

Arsenic 3 J
Barium 24.2 J
Chromium 0.5 U
Copper 0.5 U
Iron 10.7 U
Lead 0.9 U
Manganese 287
Mercury 0.1 UJ
Nickel 1.8 B
Zinc 0.7 U

Aluminum 3,770
Arsenic 2.9 J
Barium 33.1 J
Chromium 18.9 B
Cobalt 3.2 B
Copper 1.9 B
Cyanide 1.6 U
Iron 6,320
Lead 1.1 B
Manganese 324
Mercury 0.1 UJ
Nickel 6.9 B
Vanadium 11.2 J
Zinc 39.6

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)
10/7/04

65.0 - 75.0
6GW09B

Screen Interval (ft bgs)
Sample Date

Arsenic 1.8 U
Barium 29.6 J
Chromium 0.5 U
Copper 0.5 U
Iron 10.7 U
Lead 0.9 U
Manganese 7.1 J
Mercury 0.1 UJ
Nickel 0.5 U
Zinc 0.7 U

Aluminum 70.3 B
Arsenic 1.8 U
Barium 29.4 J
Chromium 0.68 B
Cobalt 0.3 U
Copper 0.5 U
Cyanide 1.6 U
Iron 147 B
Lead 0.9 U
Manganese 6.7 J
Mercury 0.1 UJ
Nickel 0.94 B
Vanadium 0.84 B
Zinc 2.1 B

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

12.0 - 22.0
10/4/04

6GW10

Screen Interval (ft bgs)
Sample Date

Arsenic 1.8 U
Barium 26.1 J
Chromium 0.5 U
Copper 0.5 U
Iron 1,240
Lead 0.9 U
Manganese 72.3
Mercury 0.1 UJ
Nickel 0.89 B
Zinc 0.7 U

Aluminum 49.3 B
Arsenic 1.8 U
Barium 24 J
Chromium 0.5 U
Cobalt 0.38 B
Copper 0.5 U
Cyanide 1.6 U
Iron 923 B
Lead 0.9 U
Manganese 59.3
Mercury 0.1 UJ
Nickel 1.1 B
Vanadium 0.4 U
Zinc 3.4 B

Dissolved Inorganics (µg/L)

Total Inorganics (µg/L)

10/5/04
30.0 - 40.0

6GW10A
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SECTION 6 

Site 7 Summary and Investigation Results 

6.1 Site 7 Background and Physical Characteristics 

6.1.1 Site 7 History and Physical Setting 
Site 7 is located in the western portion of Croaker flat in the vicinity of Poe Road and 
adjacent to an unnamed tributary leading to Felgates Creek, approximately 1 mile upstream 
from the confluence of Felgates Creek and the York River (Figure 6-1).   

Site 7 consists of the Plant 3 Explosives-Contaminated Wastewater Discharge Area, 
including a 300-foot long drainage area located adjacent to the wetlands, and the 
surrounding area.  This drainage area received nitroamine-contaminated wastewater from 
Loading Plant 3 from 1945 to 1975.  From 1975 to 1986, the wastewater was treated in an 
activated carbon unit, which removed dissolved explosives from the water prior to 
discharge to the site.  After 1986, the carbon treated wastewater was directed to the sanitary 
sewer system and ultimately to HRSD.  The wastewater discharged to this site contained 
TNT, RDX, TCE, and cyclohexane according to the Initial Assessment Study (IAS) of Naval 
Weapons Station Yorktown (C.C. Johnson, 1984).  The site has reverted to a natural drainage 
area and received no discharge from the Plant 3 complex after 1986.   

6.1.2 Site 7 Geology and Hydrogeology 
Detailed geology and hydrogeology information on WPNSTA Yorktown is described in 
Section 2.2.  Well construction details for Site 7 monitoring wells are summarized in Table 6-
1.  Boring Logs are included as Appendix A.  Cross-sections are provided as Appendix E.   

Due to their close proximity and location within the floodplain of Felgates Creek, the 
hydrogeologic conditions for Sites 6 and 7 are similar.  The Yorktown-Eastover aquifer is 
unconfined at Site 7 and is overlain by a relatively thin unsaturated deposit consistent with 
the Yorktown confining unit in the topographically high areas of the site.  The Yorktown-
Eastover aquifer groundwater discharges to Felgates Creek located west/southwest of the 
site.   

Hydraulic conductivity values calculated based on the results of aquifer testing at Site 7 
ranged from 0.425 ft/day to 3.4 ft/day.   

Groundwater within the upper portion of the Yorktown-Eastover aquifer flows west to 
Felgates Creek based upon groundwater elevations measured in October 2004 (Figure 5-2 
and Table 6-2). 
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6.2 Previous Investigations 

6.2.1 Initial Assessment Study (1984) 
The IAS at NWS Yorktown was conducted in 1984 by NEESA to identify and assess sites 
posing a potential threat to human health and the environment because of contamination 
from prior waste management activities. This effort was documented in the IAS of Naval 
Weapons Station Yorktown, Virginia (NEESA, 1984).  The purpose of the IAS was to identify 
and assess sites posing a potential threat to human health or the environment due to 
contamination from past operations.  Based on the use of the Site 7 area as a discharge area 
for solvent and explosives contaminated wastewater, Site 7 was identified for further 
evaluation.  Activity records relating to waste generation; handling, and disposal were 
reviewed, physical conditions at the site were characterized, and migration pathways and 
potential receptors were identified.  The results of the data evaluation were used to develop 
recommendations concerning the need for a confirmation study at Site 7.  The IAS 
concluded that sampling of Site 7 surface water, sediment, and soil samples would be 
needed to evaluate possible explosives and VOC contamination within these media. 

6.2.2 Confirmation Study Round I (1986) 
In 1986, consistent with the recommendations of the IAS, two soil (7S01 and 7S02) and two 
co-located surface water and sediment samples (7SW/SD01 and 7SW/SD02) were collected 
from Site 7.  This effort was documented in the Confirmation Study Step IA (Verification), 
Round One, (Dames & Moore, 1986).These sample locations are shown on Figure 6-2.  
Explosives were detected in soil in the drainage way leading from Plant 3 to Felgates Creek.  
No applicable standards or criteria were used to evaluate potential exceedances.  Methylene 
chloride (a common laboratory contaminant) and four explosives (TNT, RDX, HMX, and 4-
amino-2,6-DNT) were detected in one or both surface water samples located in the tributary 
to Felgates Creek.  The highest detected concentrations of these constituents in surface water 
were: TNT (0.232 μg/L), RDX (1.57 μg/L), HMX (0.267 μg/L), and 4-amino-2,6-DNT  (0.287 
μg/L).  One purgeable organic (methylene chloride at 148 μg/L), two BNAs (bis-2-
ethylhexyl phthalate and di-n-butyl phthalate at 316 and 70 mg/kg, respectively), and one 
explosive (2-amino-5,4-DNT at 412 μg/kg) were detected in sediment samples from the 
tributary to Felgates Creek.  Additional sampling was recommended to further evaluate 
possible VOC and explosives contamination. 

6.2.3 Confirmation Study Round II (1988) 
Consistent with the recommendations in the Confirmation Study Round I, three soil (7S03, 
7S04, and 7S05) and two co-located surface water and sediment samples from the same 
locations sampled during the Round I event (7SW/SD01 and 7SW/SD02) were collected in 
November and December 1987.  This effort was documented in the Confirmation Study Step 
IA (Verification), Round Two, (Dames & Moore, 1988). These sample locations are shown on 
Figure 6-2.  

The only VOCs detected in soils, surface water and sediment from Site 7 during the Round 
II event were common laboratory contaminants (phthalates and methylene chloride). There 
were no detectable levels of explosives in the surface water or sediment samples.  However, 
TNT, HMX, and RDX were detected at maximum concentrations of 644 mg/kg, 121 mg/kg, 
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and 284 mg/kg respectively in soils from the former discharge area.  Additionally, several 
BNAs were detected in one of the three soil samples collected within the discharge area 
(7S03).  Explosives concentrations in soil generally increased toward the wastewater 
discharge location, which is consistent with the likelihood that Site 7 was the source of the 
explosives.  Based on these results, it was recommended that additional surface water and 
biota be analyzed for TCL VOCs, explosives, and TCL BNAs to further evaluate site 
conditions, site-related contaminants, and the extent of contaminant migration. 

6.2.4 Draft RI Interim Report (1991) 
The RI Interim Report (Versar, 1991) was drafted by Dames & Moore in 1989 and revised by 
Versar in 1991 to incorporate comments from the Technical Review Committee (TRC).  The 
purpose of this report was to facilitate movement of the sites into the RI process.  The report 
summarized available data from the Confirmation Studies for those sites recommended for 
further investigation in the IAS and, based on these data, provided recommendations for 
additional efforts to be conducted to complete the RI.  The Interim RI recommended that 
benthic and fish communities in the tributary to Felgates Creek be sampled, and additional 
surface water samples be collected and analyzed for TCL VOCs, explosives, and BNAs.  The 
Interim RI also recommended that the existing and additional data be used to conduct a risk 
assessment (Versar Inc., 1991).   

6.2.5 Focused Biological Sampling and Risk Evaluation Report (1993) 
The Focused Biological Sampling and Preliminary Risk Evaluation Report (Baker and Weston, 
1993c) summarized the results of a limited biological tissue, surface water and sediment 
sampling effort conducted in October 1992.  The primary objective of the sampling program 
was to evaluate the potential human health risk associated with the consumption of fish and 
shellfish taken from select waters within WPNSTA Yorktown, including Felgates Creek, 
which is adjacent to Site 7.  The results of the biota sampling indicated that contaminants 
from WPNSTA Yorktown had not bioaccumulated in significant quantities in the fish and 
shell fish of Felgates Creek to pose a significant risk to individuals fishing from this water 
body (Baker and Weston, 1993b). 

6.2.6 Round One RI (1993) 
The Round One RI was performed June to October 1992 and was based on the 
recommendations made in the Interim RI Report.  This information is documented in the 
Final Round One RI for Sites 1-9, 11, 12, 16-19, and 21 (Baker and Weston, 1993b).  The 
objectives of the RI were to assess the nature and extent of contamination and to perform 
human health and ecological risk assessments to evaluate the impacts on human health and 
the environment.  Field activities included the collection of geophysical data, aquifer testing, 
collection of a Hydropunch™ groundwater sample, installation and sampling of 
groundwater monitoring wells (7GW01 through 7GW04), surface and subsurface soil 
sampling (7S06 and 7S07), surface water and sediment sampling (7SD/SW01 through 
7SD/SW10), a groundwater elevation survey, and the collection of Shelby tubes.  Sample 
locations are shown on Figure 6-2.  

One Hydropunch™ (7HP01) groundwater sample was collected in addition to two soil 
(7S06 and 7S07), four surface water (7SW01 through 7SW04), and ten sediment samples 
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(7SD01 through 7SD10).  Sample locations are shown on Figure 6-2.  The samples were 
analyzed for VOCs, BNAs, metals, cyanide, explosives, nitrates, TOC, hardness, pH, specific 
conductance, and temperature (Table 6-3 through 6-6). No site-related explosives or organic 
compounds were detected in surface soil samples.  Surface water samples in the tidal creek 
contained only trace levels of explosives, and no explosives were detected in the soil or 
sediment samples.  DCA (240 μg/L) and TCA (15 μg/L) were detected in a surface water 
sample collected at the mouth of the ditch.  VOCs were not detected in any other surface 
water sampling locations.  Metals, comprising copper, mercury, lead, and nickel, were also 
detected at concentrations above background in the total metals surface water sample 
location at the discharge end of Site 7.  TCA, DCA, DCE, and RDX were detected in 
groundwater.   

The Round One RI concluded that the main concern at Site 7 was contaminated 
groundwater, which may be impacting surface water.  The RI recommended that a risk 
evaluation and FFS be conducted upon further characterization.  It was also recommended 
that benthic macroinvertebrate and fish population data be evaluated to determine the 
potential risks to the environment from media at Site 7.  In order to evaluate if the 
contamination was localized, it was recommended that additional surface water samples be 
analyzed for VOCs (Baker and Weston, 1993a). 

6.2.7 Round Two RI (1998) 
A Round Two RI was conducted between 1994 and 1996 at Site 7 to assess the nature and 
extent of contamination at the site and to address potential data gaps observed following the 
Round One RI.  Efforts from this field event are documented in the Final Round Two RI 
Report, Site 6 and 7 (Baker, 1998b).  The media sampled during this investigation included 
surface and subsurface soils, groundwater, surface water, and sediment.  Sample locations 
are shown on Figure 6-2.  Analytical detections are included in Tables 6-3 through 6-6.   

CVOCs were detected in the surface and subsurface sediment samples at Site 7, however 
most detections were common laboratory contaminants (2-butanone, acetone, and 
methylene chloride).  1,1,1-trichloroethane, chlorobenzene, and xylenes were detected at 
concentrations of 28 μg/kg, 26 μg/kg, and 15 μg/kg in samples collected at 7SD10, located 
upgradient of the site within Felgates Creek.  There were no other detections of chlorinated 
compounds in sediment samples associated with Site 7. There were no detections of any 
organic compounds in surface water samples associated with Site 7.  There were also no 
SVOCs or nitramine compounds detected in the surface water or sediment samples 
collected during the Round Two RI.   

VOCs (1,1,1-TCA, 1,1,1-DCA, and 1,1-DCE) and nitramine compounds (2,4,6-TNT, 2-
nitrotoluene, and 3-nitrotoluene) were detected in groundwater with the highest 
concentrations observed in the general area around the explosives-contaminated 
wastewater discharge/drainage area (7HP07).  1,1,1-TCA, 1,1-DCA, and 1,1-DCE were 
detected at concentrations 200 μg/L, 58 μg/L, and 33 μg/L in the sample collected at this 
location.  Concentrations of VOCs detected in site groundwater did not exceed any 
corresponding risk based concentrations (RBCs) or MCLs.   

Various inorganics were detected in all media sampled during the Round Two RI, but there 
we no notable differences in concentrations in samples collected from various locations 
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across the site (upgradient and downgradient).  Consequently, metals are unlikely to be site 
related.   

6.2.8 Soil Characterization Study (1995) 
A Soil Characterization Study was conducted in December 1995.  It focused on the Site 7 
drainage area from Building 375, which was suspected of having high concentrations of 
nitramines.  The purpose of the study was to characterize the nitramine-contaminated soil 
and to collect representative soil samples for a treatability study.  Nitramines were detected 
at Site 7.  Specific results from this study were presented and discussed in the Final v2 
Feasibility Study (FS) for Sites 6 and 7 (Baker, 1998d). 

6.2.9 Field Scale Pilot Study (1997) 
A field-scale pilot study to treat explosives-contaminated soil at Site 7 was conducted 
between September and December 1996.  The efforts during this study were included in the 
Pilot Study Report for the Explosives-Contaminated Soil at the Naval Weapons Station Yorktown 
(Baker, 1997c).  Approximately 770 cubic yards of soil were excavated from the drainage 
area leading to the tributary at Site 7.  Soil with TNT concentrations exceeding 30 ppm was 
excavated and sent to the newly-constructed biocell at Site 22.  The TNT concentrations in 
the soil entering the biocell averaged over 1000 ppm.  After treatment, the TNT 
concentrations ranged from less than 1 ppm to 4 ppm.   

6.2.10 Feasibility Study (1998) 
An FS was developed for Site 7 based on the recommendations of the Round Two RI in May 
1998.  This information is documented in the Final v2 Feasibility Study for Sites 6 and 7 (Baker, 
1998c).  Based on the final remediation goals for the contaminants of concern presented in 
the FS, Site 7 soil was not identified as a Site Area of Concern because all of the 
contaminated sediment was removed to be used in the Field Scale Pilot Study conducted for 
evaluating biological remediation of explosives contaminated soils.  As a result, Site 7 soils 
no longer posed a potential threat to human health or the environment (Baker, 1998c) and 
no further action was recommended to address risks due to soils at the site. 

6.2.11 Proposed Remedial Action Plan/Record of Decision (1998) 
The Final v2 PRAP for Sites 6 and 7 (Baker, 1998d) was released to the public in May 1998 
presenting the no further action alternative for soils at Site 7.  The Final ROD for Sites 6 and 7 
(Baker, 1998e) was signed in October 1998 indicating that no further action was required for 
Site 7 soils.   

6.2.12 Long Term Monitoring (2000-2005) 
LTM for VOCs, nitramine compounds and TAL inorganics (including cyanide) of the 
groundwater at Site 7 began in May 2000 and was completed in 2005.  Following the 
baseline round of sampling, LTM at Site 7 was altered slightly to include the collection and 
analysis of surface and sediment for VOCs, nitramine compounds and TAL inorganics 
(including cyanide) analysis from three locations(1SD/SW01 through 1SD/SW03).   

During the final round of LTM (August 2005), 1,1,1-TCA and 1,1-DCA were detected in the 
groundwater sample collected from 7GW02, both at concentrations of 2 J μg/L.  With the 
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exception of laboratory contaminants, there were no other detections of VOCs.  Explosives 
including 2-amino-4,6-DNT (3.4J μg/L), 4-amino-2,6-DNT (1.6J μg/L), HMX (12 μg/L) and 
RDX (38 μg/L) were also detected in the sample from this well.  There were no other 
detections of explosives during the August 2005 round of LTM.  Various inorganics were 
detected in groundwater from Site 7 during LTM; however, the detected concentrations 
were not notably different between upgradient well and 7GW02, located closer to the source 
area. 

With the exception of toluene (at concentrations of 2 J μg/L or less), and methylene chloride 
(a common laboratory contaminant), there were no detections of VOCs or explosives in 
surface water samples collected during the LTM at Site 7.  Acetone, methylene chloride, and 
carbon disulfide were detected in sediment.  The former two compounds are common 
laboratory contaminants, and the latter can be naturally occurring due to degradation of 
organic matter.  There were no detections of explosives in sediment.  Various inorganics 
were detected in surface water and sediment; however, concentrations were comparable to 
concentrations detected in the upgradient samples (7SD/SW10) collected during the Round 
Two RI.   

A draft report for this sampling has been completed, but has not yet been finalized.  LTM 
results are included in 6-4, 6-5 and 6-6.   

6.3 Site 7 RI Field Activities 
In order to provide additional data to evaluate the nature and extent of explosives in 
groundwater, samples were collected from three Yorktown-Eastover aquifer monitoring 
wells (7GW01, 7GW02, and 7GW03) as part of this RI.  Construction details for these wells 
are included in Table 6-1.  The groundwater samples collected were analyzed for explosives, 
and TAL total and dissolved metals and cyanide.  Sampling and QA/QC procedures are 
included in Sections 3.1.3 and 3.1.4 of this document respectively.  A summary of samples 
collected is included as Table 6-7.  VOC results from LTM sampling also conducted in 
September 2004 are also included in this section for the purpose of creating a more complete 
description of the site.  

Table 6-7 presents the samples collected, including associated QA/QC samples, and the 
analytical parameters for these samples, while Figure 6-1 shows the locations of the Site 7 
monitoring wells.  Geochemical parameters (specific conductance, pH, turbidity, and 
temperature) for each well are listed on Table 6-8.   

6.4 Site 7 Analytical Results 

6.4.1 VOC Analytical Results 
VOCs were not detected in groundwater samples collected in September 2004 from Site 7 
concurrent with the Phase I Groundwater RI.  However, the detection limit during this 
round was 10 μg/L.  As stated above, during the most recent round of LTM at Site 7, 1,1,1-
TCA and 1,1-DCA were detected in the sample collected from 7GW02, both at 
concentrations of 2 J μg/L.  The only other VOC detected during recent rounds was a 
common laboratory contaminant (methylene chloride).   
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6.4.2 Explosives Analytical Results 
Four explosives were detected in groundwater samples collected at Site 7 during this Phase I 
Groundwater RI: 2-Amino-4,6-DNT, 4-Amino-2,6-DNT, HMX, and RDX.  2-Amino-4,6-DNT 
was detected in samples from 7GW01 and 7GW02 at concentrations of 2.2 J μg/L and 3.7  J 
μg/L respectively.  4-Amino-2,6-DNT was detected in the sample from 7GW02 at a 
concentration of 8.4 J μg/L.  HMX was detected in samples from 7GW01 and 7GW02 at 
concentrations of 21 μg/L and 12 μg/L respectively.  RDX was detected in samples from 
7GW01 and 7GW02 at concentrations of 13 μg/L and 67 μg/L respectively.  There are no 
MCL values for these constituents.  None of these constituents were detected in background 
samples, therefore, all detections are exceedances of background.  The distribution of these 
compounds is depicted on Figure 6-3. 

6.4.3 Metals and Cyanide Analytical Results 
Of the 24 inorganics analyzed in groundwater from Site 7, eight were detected: barium, 
calcium, copper, cyanide, magnesium, manganese, potassium, and sodium.  Aluminum, 
antimony, arsenic, beryllium, chromium, cobalt, lead, nickel, and selenium were not 
detected in any sample (U or UJ qualified).  Iron, vanadium, and zinc were detected in one 
or more samples, but the results were qualified with Bs indicating blank contamination and 
were consequently treated as non-detects.  The B flags on these results may have been the 
result of a blank collected using non-potable water.   

Cyanide was detected at concentrations of 1.6 J μg/L and 4.5 J μg/L in the samples collected 
from 7GW02 and 7GW03 respectively.  Cyanide was not detected in background samples 
from The Yorktown-Eastover aquifer.  Manganese was detected at a concentration of 24.7 
μg/L in the sample from 7GW03, in exceedance of the maximum background concentration 
18.4 μg/L.  Zinc was detected at a concentration of 21.9 μg/L in the sample from 7GW03 in 
exceedance of the maximum background concentration of 14.9 μg/L. 

Of the 23 inorganics analyzed in groundwater from Site 7, eight were detected in one or 
more samples: barium, calcium, cobalt, magnesium, manganese, potassium, sodium, and 
zinc.  Aluminum, antimony, arsenic, chromium, copper, iron, mercury, nickel, selenium, 
and vanadium were not detected in any samples.  Cobalt was detected in the sample from 
7GW03 at a concentration of 0.82 J μg/L.  Cobalt was not detected in Yorktown-Eastover 
background samples.  Manganese was detected in the sample from 7GW03 (24.7 μg/L) 
above the maximum Yorktown-Eastover aquifer background concentration (12.2 J μg/L).  
Zinc was detected at a concentration of 21.9 μg/L in the sample from 7GW03.  This 
concentration exceeds the maximum background concentration of 5.9 J μg/L.   

6.5 Site 7 Nature and Extent of Contamination 
2-Amino-4,6-DNT, 4-Amino-2,6-DNT, HMX, and RDX and CVOCs were detected in Site 7 
groundwater samples. However, it is not possible to sufficiently determine the extent of 
these contaminants in groundwater based on existing data.  7GW02 and 7GW03 are located 
upgradient of the area in which the wastewater containing these contaminants was 
discharged, and are sufficient for background purposes.  However, 7GW01 is not located 
within or downgradient of the historical discharge area.  Further, although 7GW02 is 
located in the vicinity of the former discharge area, the extent of groundwater 
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contamination as a result of historical releases there (both vertically and horizontally) 
cannot be sufficiently delineated without additional characterization.  Based on data 
collected as part of the LTM program, explosives and CVOCs are not impacting Site 7 
surface water and sediment.   

There were no detections of inorganics at concentrations exceeding corresponding MCLs 
during this Phase I Groundwater RI round of sampling.  Some concentrations of metals 
exceeded background, but these detections may not present unacceptable risk and may not 
be site related based on historical operations at the site and the distribution of the metals 
Concentrations detected in groundwater samples collected upgradient of the source area are 
similar to those detected in samples collected near the source area.  Similarly, concentrations 
of inorganics in the upgradient Felgates Creek surface water and sediment samples 
collected during the Round Two RI (7SD/SW10) were similar to those collected 
downgradient of the site, indicating that inorganics are not site related.   

6.6 Site 7 Fate and Transport 
The explosive compounds detected at Site 7 are considered to be slightly mobile and tend to 
be transported along with the sediments to which they adsorb.  Since soils and sediments 
contaminated with explosives have been removed from the site, concentrations of 
explosives are expected to decline over time.  Consistent with this hypothesis, LTM data 
indicates that concentrations of explosives in the samples collected from the well closest to 
the source (7GW02) have shown a steady decline (Table 6-4) since the removal action was 
completed in 1997.   

6.7 Site 7 Conclusions and Recommendations 
Explosives (4 -Amino-4,6-DNT, 4-Amino-2,6-DNT, HMX, and RDX) and low concentrations 
of CVOCs (2 μg/L or less) have been detected in groundwater at Site 7 during recent rounds 
of sampling.  The concentrations of inorganics detected in site groundwater (i.e., wells 
7GW01 and 7GW02) are generally comparable to those in upgradient groundwater (i.e., 
wells 7GW03 and 7GW04) and are not likely to be site related.   

No explosives or CVOCs have been detected in surface water and sediment adjacent to 
Site 7 during the LTM program.  Further, the concentrations of inorganics in surface water 
and sediment adjacent to Site 7 are generally comparable to the inorganics concentrations 
detected upstream of Site 7.  This information suggests there is no adverse affect on surface 
water and sediment from historical releases of wastewater at Site 7 or discharges of 
groundwater. 

The concentrations of explosives in the well (7GW02) in the area where the historical 
discharges took place and where the 1997 removal action took place have steadily declined 
since the 1997 removal action.  This suggests the source removal was a successful remedy 
not only for soil contamination, but for groundwater contamination as well.   

To confirm this, it is recommended that: 
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1. Groundwater monitoring be continued until concentrations are determined to have 
reached acceptable levels.   

2. LTM program for Site 7 be modified 

a. to add an additional monitoring well within the former discharge drainage way,  

b. to sample the well within the drainage way for VOCs, perchlorate, metals, and 
explosives (including nitroglycerin, 3,5-dinitroaniline, PETN, diphenylamine, n-
nitro-sodiphenylamine, ammonium nitrate, and nitroguanidine) 

c. eliminate inorganics analysis for groundwater at all other wells, and  

d. eliminate surface water and sediment sampling. 



TABLE 6-1
Groundwater Monitoring Well Construction Details at Site 7
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Date

Top of PVC 
Casing 

Elevation

Ground 
Surface 

Elevation
Boring Total 

Depth

Elevation 
Bottom of 

Boring
Well 

Diameter

Total 
Well 

Depth

Bottom 
Well 

Elevation

Outer 
Casing 
Interval

Depth to 
Screen 
Interval

Top of 
Screen 
Interval 

Elevation

Bottom of 
Screen 
Interval 

Elevation

Depth to 
Top of 
Sand 
Pack

Depth to Top 
of Bentonite

Well Number Aquifer Installed (ft msl) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft bgs) (ft msl) (ft msl) (ft bgs) (ft bgs)
7GW01 Yorktown-Eastover 09/08/1994 28.72 26.50 35 -8.50 2 38 -11.50 -- 19 - 34 7.5 -7.5 18 15.5
7GW02 Yorktown-Eastover 09/08/1994 24.53 22.70 32 -9.30 2 14 8.70 -- 17 - 32 5.7 -9.3 13.7 11.2
7GW03 Yorktown-Eastover 09/13/1994 38.38 38.60 55 -16.40 2 55 -16.40 -- 40 - 55 -1.4 -16.4 35 25
7GW04 Yorktown-Eastover 09/14/1994 42.71 42.90 53 -10.10 2 53 -10.10 -- 38 - 53 4.9 -10.1 33 21

NOTES:
msl - mean sea level (in feet)
bgs - Below Ground Surface (in feet)
-- NA
(1) Modified well construction due to shallow groundwater table
(2) Drive point, no sand pack
(3) Staff gauge



TABLE 6-2
Summary of Groundwater Elevation Data at Site 7
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Monitoring Well Aquifer
Depth to Water (ft) 
October 12, 2004

Top of Casing (ft 
above msl)

Groundwater Elevation (ft 
above msl)

October 12, 2004
7GW01 Yorktown-Eastover 19.27 28.72 9.45
7GW02 Yorktown-Eastover 19.09 24.53 5.44
7GW03 Yorktown-Eastover 30.81 38.38 7.57
7GW04 Yorktown-Eastover 27.44 42.71 15.27

Note:
msl - mean sea level



TABLE 6-3
Hydropunch Groundwater Sampling Results at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 13 21 21 10 U 10 U 200 10 U 10 U 10 U
1,1-Dichloroethane 10 U 19 20 10 U 10 U 58 10 U 10 U 10 U
1,1-Dichloroethene 10 U 10 U 10 U 10 U 10 U 33 10 U 10 U 10 U
Methylene chloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 J

Explosives (UG/L)
2,4,6-Trinitrotoluene 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 56 J 0.62 UJ 0.62 U 0.62 U
2-Nitrotoluene 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 R 0.75 UJ 0.75 U 0.75
3-Nitrotoluene 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 R 0.91 UJ 0.91 U 0.91

Notes:
     Shaded values indicate the analyte was detected
     UG/L = Micrograms per Liter
     NA = Not analyzed
     J = Result may be estimated
     R = Unreliable result
     U = Analyte not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise

YS07-DW008
YS07-DW008-1094

10/21/94

YS07-DW004 YS07-DW007
YS07-DW007-B-0794

07/25/94
YS07-DW007-C-0794

07/25/94

YS07-DW006
YS07-DW006-0794

07/24/94
YS07-DW007-A-0794

07/23/94
YS07-DW004P-0794

07/23/94

YS07-DW005
YS07-DW005-0794

07/24/94

YS07-DW003
YS07-DW003-0794

07/11/94
YS07-DW004-0794

07/23/94



TABLE 6-4
Groundwater Analytical Detections at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 200 1 U 2 NA 40 7 J 10 U 10 U 2 J 10 U 2 J 1 U 10 U
1,1-Dichloroethane No MCL 1 U 1 U NA 16 6 J 10 U 10 U 2 J 2 J 2 J 1 U 10 U
1,1-Dichloroethene 7 1 U 1 U NA 4 2 J 10 U 10 U 10 U 10 U 10 U 1 U 10 U
Methylene chloride 5 2 U 2 U NA 2 U 2 J 10 U 10 U 10 U 1 J 10 U 2 U 4 J
Toluene 1,000 1 U 1 U NA 1 U 10 U 10 U 10 U 10 U 5 J 10 U 1 U 10 U

Explosives (UG/L)
2-Amino-4,6-dinitrotoluene No MCL NA NA 2.2 J NA 6.76 3.7 J 3.5 J 6 5.2 3.4 J NA 4.8 U
4-Amino-2,6-dinitrotoluene No MCL 1 U 5.5 5 U 37 8.94 8.4 J 8.1 J 6.3 4.5 J 1.6 J 2.5 3.2 U
HMX No MCL 0.61 U 34 21 28 18.5 12 12 20 15 12 J 2.4 3.2 U
RDX No MCL 0.59 U 34 13 180 96.4 67 64 84 69 38 13 4 U

Total Metals (UG/L)
Aluminum No MCL 1160 1,680 L 80.7 U 7,060 L 263 80.7 U 80.7 U 90.8 B 17.5 B 13 U 2,970 L 74 B
Antimony 6 12.4 U 12.4 U 1.9 U 13.8 K 2.1 U 1.9 U 1.9 U 2.8 B 1.3 U 3.7 U 14.2 K 2.1 U
Arsenic 10 3.5 J 7.6 2.1 U 35.9 2.3 U 2.1 U 2.1 U 2.1 U 1.6 U 3.7 U 4.9 2.3 U
Barium 2,000 43.6 J 32.6 14.4 B 53.1 25.4 B 23.3 J 22.6 J 17 B 24.1 B 22.4 J 25.5 27.2 B
Beryllium 4 0.2 U 0.2 U 0.1 U 0.56 B 0.2 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U
Calcium No MCL 67100 120,000 98,400 164,000 125,000 126,000 124,000 135,000 130,000 123,000 80,600 92,800
Chromium 100 4.7 L 6.2 L 0.9 U 37.5 L 44.6 0.9 U 0.9 U 1.6 B 1.2 B 1.1 U 10.3 L 10.8
Cobalt No MCL 2.1 U 2.1 U 0.5 U 7.7 0.65 B 0.5 U 0.5 U 0.6 U 0.4 U 1.1 U 2.2 0.5 U
Copper 1,300 4.5 J 2.9 0.6 U 10.8 1.9 B 0.6 U 0.6 U 0.4 U 0.6 U 0.8 U 3.8 1.4 B
Cyanide 200 5 U 5 U 1.3 B 5 U 1.2 B 1.1 J 1.6 J 0.8 U 0.8 U 2.8 U 5 U 1.5 B
Iron No MCL 2350 3,910 43 U 21,200 1,110 43 U 43 U 49 J 61.2 B 28 U 6,270 468
Lead 15 1.5 U 1.5 UL 1.1 U 4.2 L 1.3 U 1.1 UL 1.1 UL 1.3 U 1.2 U 1.6 U 1.5 UL 1.3 U
Magnesium No MCL 3350 J 2,960 2,000 J 4,990 2,510 B 2,310 J 2,290 J 2,520 J 2,540 B 2,580 J 1,980 2,320 B
Manganese No MCL 18.4 38.8 3.9 J 98.6 8.8 B 0.2 U 0.2 U 1.1 B 0.92 B 0.3 U 32.9 27.2
Nickel No MCL 5.2 U 5.2 U 0.6 U 19.5 32.5 B 0.6 U 0.6 U 0.81 B 0.84 B 1.3 U 5.2 U 8.4 B
Potassium No MCL 5510 1,880 669 J 3,980 929 B 691 J 679 J 677 J 721 B 675 J 3,440 1,160 B
Selenium 50 2.9 J 2.4 UL 2.4 U 2.4 UL 2.7 B 2.4 UL 2.4 UL 3.8 J 2.2 U 4.5 U 2.4 UL 2.2 B
Sodium No MCL 8300 6,880 4,840 J 9,970 11,000 9,600 9,620 9,870 9,180 9,060 7,560 7,520
Vanadium No MCL 7.5 J 10.7 0.6 U 57.4 3.2 B 0.6 U 0.6 U 0.5 U 0.56 B 0.8 U 21.5 1.4 B
Zinc No MCL 14.9 J 14.2 B 4.1 U 52.5 U 1.3 B 4.1 U 4.1 U 1.7 B 1.9 B 1.3 U 24.9 J 0.97 B

Dissolved Metals (UG/L)
Aluminum No MCL 146 J 11.5 U 80.7 U 11.5 U 37 U 80.7 U 80.7 U 13.5 U 11.4 U 12.7 B 27.8 37 U
Antimony 6 18.5 J 12.4 U 1.9 U 12.4 U 2.1 U 1.9 U 1.9 U 2.9 B 1.3 U 1.7 U 13.7 2.1 U
Arsenic 10 2.6 UL 2.3 UL 2.1 U 2.3 UL 2.3 U 2.1 U 2.1 U 2.1 U 1.6 U 1.9 U 2.3 UL 2.7 J
Barium 2,000 30.9 J 27.3 14 B 27.6 25.3 J 22.3 J 22.4 J 16 B 23 J 23.4 J 12.6 27.7 J
Calcium No MCL 69800 118,000 97,400 131,000 128,000 121,000 124,000 132,000 123,000 125,000 46,200 93,600
Chromium 100 1.5 UL 1.5 UL 0.9 U 1.5 U 0.5 J 0.9 U 0.9 U 1.3 B 1.2 B 1.6 J 1.5 UL 0.4 U
Cobalt No MCL 2.1 UL 2.1 U 0.5 U 2.3 0.5 U 0.5 U 0.5 U 0.6 U 0.7 B 0.6 U 2.1 U 0.5 U
Copper 1,300 4 J 1.1 U 0.6 U 1.1 U 1 J 0.6 U 0.6 U 0.4 U 1.1 B 0.5 U 1.5 1.3 J
Iron No MCL 5.8 J 3.8 B 43 U 1.9 U 19.2 J 43 U 43 U 11.2 U 10 U 13.1 U 11.1 B 15.6 J
Magnesium No MCL 3410 J 2,580 1,990 J 2,630 2,550 J 2,230 J 2,280 J 2,430 J 2,440 J 2,490 J 930 2,400 J
Manganese No MCL 12.2 J 21 0.72 B 1.8 6 J 0.2 U 0.2 U 0.74 B 2.5 B 0.26 B 0.9 26.7
Mercury 2 0.2 UL 0.2 U 0.1 UJ 0.2 U 0.14 L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.14 L

Maximum 
Background - 

Yorktown-
Eastover Aquifer

MCL-
Groundw

ater
YS07-MW001-1094

10/07/94
Historical Data

Yorktown-Eastover

GW RI Data

YS07-MW001-0904
09/17/04

YS07-GW001
YS07-MW002-1094

10/07/94
YS07-MW002-0600

06/09/00
YS07-MW002-0904

09/20/04
YS07-MW002P-0904

09/20/04
YS07-MW002-0205

02/09/05
YS07-MW002-0505

05/03/05
YS07-MW002-0805

08/02/05
YS07-MW003-1094

10/07/94
YS07-MW003-0600

06/09/00

Yorktown-Eastover
YS07-GW002

Historical Data Historical Data Historical DataGW RI Data GW RI Data LTM Data LTM Data LTM Data Historical Data

Yorktown-Eastover
YS07-GW003
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TABLE 6-4
Groundwater Analytical Detections at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Maximum 
Background - 

Yorktown-
Eastover Aquifer

MCL-
Groundw

ater
YS07-MW001-1094

10/07/94
Historical Data

Yorktown-Eastover

GW RI Data

YS07-MW001-0904
09/17/04

YS07-GW001
YS07-MW002-1094

10/07/94
YS07-MW002-0600

06/09/00
YS07-MW002-0904

09/20/04
YS07-MW002P-0904

09/20/04
YS07-MW002-0205

02/09/05
YS07-MW002-0505

05/03/05
YS07-MW002-0805

08/02/05
YS07-MW003-1094

10/07/94
YS07-MW003-0600

06/09/00

Yorktown-Eastover
YS07-GW002

Historical Data Historical Data Historical DataGW RI Data GW RI Data LTM Data LTM Data LTM Data Historical Data

Yorktown-Eastover
YS07-GW003

Nickel No MCL 5.2 U 5.2 U 0.6 U 5.2 U 22.3 J 0.6 U 0.6 U 0.8 U 0.8 U 0.9 U 5.2 U 7 J
Potassium No MCL 5680 1,100 709 J 1,200 847 J 652 J 654 J 629 J 774 B 735 J 2,160 1,140 J
Selenium 50 3.9 K 2.8 K 2.4 U 2.6 U 2.2 U 2.4 UL 2.4 UL 2.7 U 2.2 UL 3 U 2.6 U 2.2 U
Sodium No MCL 8570 6,600 5,150 10,000 11,100 9,130 9,380 9,540 9,040 8,620 7,020 7,600
Vanadium No MCL 6.3 J 1.8 U 0.6 U 2 0.41 J 0.6 U 0.6 U 0.5 U 0.3 B 0.5 U 8.6 0.73 J
Zinc No MCL 5.9 J 3.8 B 4.1 U 4 B 0.8 U 4.1 U 4.1 U 1.7 B 4.4 B 1.8 B 4.6 B 0.8 U

Wet Chemistry (MG/L)
Nitrate/Nitrite 10 NA 1.8 NA 2 NA NA NA NA NA NA 0.03 NA
Total dissolved solids (TDS) No MCL NA 250 NA 370 NA NA NA NA NA NA 110 NA
Total suspended solids (TSS) No MCL NA 63 NA 530 NA NA NA NA NA NA 190 NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher
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TABLE 6-4
Groundwater Analytical Detections at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 200 1 U
1,1-Dichloroethane No MCL 1 U
1,1-Dichloroethene 7 1 U
Methylene chloride 5 2 U
Toluene 1,000 1 U

Explosives (UG/L)
2-Amino-4,6-dinitrotoluene No MCL NA
4-Amino-2,6-dinitrotoluene No MCL 1 U
HMX No MCL 0.61 U
RDX No MCL 0.59 U

Total Metals (UG/L)
Aluminum No MCL 1160
Antimony 6 12.4 U
Arsenic 10 3.5 J
Barium 2,000 43.6 J
Beryllium 4 0.2 U
Calcium No MCL 67100
Chromium 100 4.7 L
Cobalt No MCL 2.1 U
Copper 1,300 4.5 J
Cyanide 200 5 U
Iron No MCL 2350
Lead 15 1.5 U
Magnesium No MCL 3350 J
Manganese No MCL 18.4
Nickel No MCL 5.2 U
Potassium No MCL 5510
Selenium 50 2.9 J
Sodium No MCL 8300
Vanadium No MCL 7.5 J
Zinc No MCL 14.9 J

Dissolved Metals (UG/L)
Aluminum No MCL 146 J
Antimony 6 18.5 J
Arsenic 10 2.6 UL
Barium 2,000 30.9 J
Calcium No MCL 69800
Chromium 100 1.5 UL
Cobalt No MCL 2.1 UL
Copper 1,300 4 J
Iron No MCL 5.8 J
Magnesium No MCL 3410 J
Manganese No MCL 12.2 J
Mercury 2 0.2 UL

Maximum 
Background - 

Yorktown-
Eastover Aquifer

MCL-
Groundw

ater

10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 1 J 10 U 10 U 2 U 0.7 B
10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U NA NA
5 UJ 5 U 5 U 5 U 5 U 5 U 5 U 1 U 1 U

2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.61 U 0.61 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.59 U 0.59 U

80.7 U 69.7 B 28.4 B 20.2 B 19.4 B 30.7 B 27.6 B 6,070 L 9,590 J
1.9 U 2.1 B 2.1 U 1.8 B 1.3 U 3.7 U 3.7 U 14.4 K 12.2 U
2.1 U 2.1 U 2.1 U 1.6 U 1.6 U 3.7 U 3.7 U 14.3 15.9
25 J 21.9 B 20.4 B 30 B 30 B 27 J 25.9 J 51.6 62.6

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.61 1 U
97,600 111,000 108,000 109,000 110,000 103,000 99,700 131,000 153,000

0.9 U 0.77 B 0.65 B 1.5 B 1.5 B 1.1 J 1.1 U 23.7 L 36.2
0.5 U 1.4 J 1.1 J 1.6 B 1.4 B 1.2 J 1.1 U 5.3 7.8

0.93 J 0.4 U 0.4 U 1.3 B 0.96 B 0.8 U 0.8 U 8.5 9.8
4.5 J 1 B 0.8 U 0.8 U 0.8 U 2.8 U 2.8 U 5 U 5 U
139 B 255 171 211 214 177 153 20,100 29,600
1.1 UL 1.3 U 1.3 U 1.2 U 1.2 U 1.6 U 1.6 U 2.7 L 8.3 K

2,280 J 2,610 J 2,510 J 2,640 B 2,690 B 2,620 J 2,550 J 4,470 5,970
23.4 27.6 26.3 26.4 26.7 25.3 J 24.3 J 101 125
0.6 U 0.93 B 0.8 U 1.9 B 1.3 B 1.3 U 1.3 U 11.7 12
910 J 896 J 843 J 1,040 B 1,180 B 1,020 J 997 J 5,280 6,950
2.4 UL 2.7 U 2.7 U 2.2 U 2.2 U 4.5 U 4.5 U 2.4 UL 2.6 U

6,810 7,670 7,340 7,930 8,070 7,700 7,380 4,710 5,330
0.6 U 0.5 U 0.5 U 0.5 B 0.3 U 0.8 U 0.8 U 24.6 36.9

21.9 14.8 J 79.1 2.7 B 4 B 1.3 U 1.3 U 47.6 J 52.7 J

80.7 U 13.5 U 13.5 U 11.4 U 11.4 U 11.7 U 19.4 B 11.5 U 11 U
1.9 U 2.6 B 2.1 U 2.1 B 1.3 U 1.7 U 1.7 U 12.8 12.2 U
2.1 U 2.1 U 2.1 U 1.6 U 1.6 U 1.9 U 1.9 U 2.3 UL 2.3 U

25.2 J 21.6 B 21.4 B 28.9 J 28.3 J 27.4 J 27.5 J 29.3 28.8
99,200 110,000 111,000 106,000 103,000 101,000 101,000 62,000 63,100

0.9 U 0.6 U 0.6 U 1.3 B 2.7 B 1.2 J 1.8 J 1.5 U 1.8 U
0.82 J 0.6 U 0.6 U 0.4 U 0.4 U 0.82 J 0.69 J 2.1 U 1.9 U
0.6 U 0.4 U 0.4 U 1.3 B 1.3 B 0.5 U 0.5 U 1.1 U 2
43 U 133 120 145 146 187 206 3.3 B 7 B

2,310 J 2,590 J 2,610 J 2,570 J 2,510 J 2,480 J 2,500 J 999 1,000
24.7 26.5 26.8 26.7 25.6 25 25.8 26.5 26.3
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 UL

YS07-MW003-0205
02/11/0509/22/04

YS07-MW003P-0205
02/11/05

YS07-MW004P-1094
10/08/94

YS07-GW004
YS07-MW003P-0805

08/04/05
YS07-MW003-0904 YS07-MW003-0805

08/04/05
LTM Data Historical DataGW RI Data LTM Data

Yorktown-Eastover

YS07-MW004-1094YS07-MW003-0505
05/05/05 10/08/94

YS07-MW003P-0505
05/05/05

Historical DataLTM Data LTM Data LTM Data LTM Data

Yorktown-Eastover
YS07-GW003
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TABLE 6-4
Groundwater Analytical Detections at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Maximum 
Background - 

Yorktown-
Eastover Aquifer

MCL-
Groundw

ater

Nickel No MCL 5.2 U
Potassium No MCL 5680
Selenium 50 3.9 K
Sodium No MCL 8570
Vanadium No MCL 6.3 J
Zinc No MCL 5.9 J

Wet Chemistry (MG/L)
Nitrate/Nitrite 10 NA
Total dissolved solids (TDS) No MCL NA
Total suspended solids (TSS) No MCL NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS07-MW003-0205
02/11/0509/22/04

YS07-MW003P-0205
02/11/05

YS07-MW004P-1094
10/08/94

YS07-GW004
YS07-MW003P-0805

08/04/05
YS07-MW003-0904 YS07-MW003-0805

08/04/05
LTM Data Historical DataGW RI Data LTM Data

Yorktown-Eastover

YS07-MW004-1094YS07-MW003-0505
05/05/05 10/08/94

YS07-MW003P-0505
05/05/05

Historical DataLTM Data LTM Data LTM Data LTM Data

Yorktown-Eastover
YS07-GW003

0.6 U 0.8 U 0.8 U 1.8 B 2.8 B 8.3 J 4.7 J 5.2 U 4.3 U
903 J 881 J 872 J 1,090 B 1,060 B 1,060 J 1,060 J 1,370 1,490
2.4 UL 2.7 U 2.7 U 2.2 UL 2.2 UL 3 U 3 U 2.6 U 2.6 UL

6,730 7,780 7,890 7,720 7,570 7,220 7,200 4,210 4,150
0.6 U 0.5 U 0.5 U 0.3 U 0.3 U 0.5 U 0.5 U 1.8 U 1.4 U

22.5 16.4 J 18.1 J 4.5 B 6.9 B 2.1 B 3.2 B 4.8 B 5.3 B

NA NA NA NA NA NA NA 0.05 0.04
NA NA NA NA NA NA NA 180 20
NA NA NA NA NA NA NA 620 500
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TABLE 6-5
Sediment Analytical Detections at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID BTAG BTAG Lower
Sample ID Fresh Marine Brackish
Sample Date 7/06 8/06

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 30.2 856 30.2 53 UJ 43 U 34 U 34 U 36 U 36 U 43 U 45 U 24 U 28 U 37 U 33 U 43 U 37 U 42 U 50 U
2-Butanone -- -- -- 53 UJ 43 U 34 U 34 U 36 U 36 U 43 U 45 U 24 U 28 U 37 U 33 U 43 U 37 U 42 U 50 U
Acetone -- -- -- 110 J 100 B 34 UJ 34 UJ 28 J 32 B 80 B 45 UJ 23 J 28 U 72 B 63 B 120 B 37 UJ 48 130 B
Carbon disulfide 0.85 -- 0.85 12 J 43 U 85 34 J 17 J 36 U 21 K 45 U 31 28 U 10 J 10 J 43 U 27 J 42 U 50 U
Chlorobenzene 8.42 162 8.42 53 UJ 43 UJ 34 U 34 U 36 UL 36 U 43 UJ 45 U 24 U 28 U 37 U 33 U 43 UJ 37 U 42 U 50 U
Methylene chloride -- -- -- 53 UJ 43 U 34 U 34 U 36 U 36 U 43 U 45 U 5 J 28 U 37 U 33 U 43 U 37 U 42 U 50 U
o-Xylene 25.2 -- 25.2 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Semi-volatile Organic Compounds (UG/KG)
Di-n-butylphthalate 6,470 1,160 1,160 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenol 420 -- 420 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 180 182 180 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Explosives (UG/KG)
No Detections

Total Metals (MG/KG)
Aluminum -- -- -- 28,300 21,200 21,400 19,900 14,100 21,700 23,000 18,300 16,100 11,700 18,000 21,700 27,200 20,400 15,000 19,500
Arsenic 9.8 7.24 7.24 12.6 8.1 J 11.2 11.4 7.3 12.7 12.4 9.9 8.7 7.5 11.9 12.7 12 12.1 12.5 14.3
Barium -- -- -- 49.5 J 38.1 J 34.4 J 30.7 J 29.3 J 38.3 J 42.6 J 30 J 30.5 J 23.5 J 33.2 J 39.2 J 47.3 J 32.7 J 35 J 36.8 J
Beryllium -- -- -- 1.4 J 1.1 J 1.2 J 1.1 J 1 B 1.2 J 1.2 J 1.1 J 1.1 B 0.84 B 0.96 J 1.2 J 1.4 J 1.1 J 1.2 B 1.1 J
Calcium -- -- -- 4,720 J 4,050 J 4,140 3,410 J 3,870 3,490 J 7,360 5,660 1,920 J 2,700 J 4,080 2,710 J 4,030 J 3,750 8,330 4,340 J
Chromium 43.4 52.3 43.4 53.3 40.1 45.1 41.9 32.5 44.3 44.6 39.6 35.7 26.4 36.3 43.7 52.3 43.3 39.3 42.3
Cobalt 50 -- 50 10.7 J 8 J 8.1 J 7.6 J 6.3 J 10 J 9.4 J 7.1 J 6.2 J 5 J 8.1 J 9.8 J 10.3 J 7.6 J 7.6 J 9.8 J
Copper 31.6 18.7 18.7 25.4 J 19.2 J 21.4 20 J 17.1 J 22.3 22.8 18.7 J 18.3 12.9 J 19 22.3 27.9 21.2 20.1 J 22.1 J
Cyanide 0.1 -- 0.1 0.28 U 0.24 U 0.44 B 0.71 B 0.14 U 0.5 U 0.23 U 0.53 B 0.097 U 0.11 U 0.51 U 0.47 U 0.61 J 0.35 B 0.17 U 0.71 U
Iron 20,000 -- 20,000 47,300 35,600 40,900 38,300 30,900 39,200 42,400 36,900 31,900 25,900 33,100 38,600 45,000 40,000 42,200 40,600
Lead 35.8 30.2 30.2 35.1 27.1 32.5 30 25.5 K 30.7 L 31.6 27.9 28 K 19 K 25 L 30.7 L 35.7 29.5 31.9 K 30.6 L
Magnesium -- -- -- 8,190 6,230 7,280 7,230 5,630 7,280 J 7,480 6,920 5,450 4,560 6,160 J 7,010 J 7,970 6,680 6,490 8,120 J
Manganese 460 -- 460 425 318 332 357 236 340 370 298 235 205 292 327 362 415 336 335
Mercury 0.18 0.13 0.13 0.26 U 0.16 U 0.19 U 0.16 U 0.21 J 0.18 U 0.17 U 0.17 U 0.12 U 0.15 J 0.13 U 0.15 U 0.15 U 0.14 U 0.26 J 0.19 U
Nickel 22.7 15.9 15.9 22.6 J 17.5 J 19.8 J 19 J 14.9 J 20.6 J 19.2 J 17.4 J 16.5 J 11.9 J 16.6 J 20.4 J 22.8 J 19.6 J 17.3 J 19.4 J
Potassium -- -- -- 5,340 J 4,000 J 4,450 J 4,240 J 3,290 J 4,780 J 4,760 J 3,910 J 3,490 J 2,800 J 3,970 J 4,630 J 5,270 J 3,950 J 3,660 J 4,630 J
Selenium 2 -- 2 2.5 J 2.4 J 3 J 2.5 J 1.5 U 3.2 U 3 J 2.2 U 1 U 1.2 U 3.2 U 2.8 U 3.1 J 3.3 J 1.8 U 4.3 U
Silver 1 0.73 0.73 1.1 B 0.74 B 0.62 U 0.68 U 0.41 U 0.94 U 0.8 B 0.67 U 0.28 U 0.33 U 0.92 U 0.81 U 1.2 B 0.58 U 0.5 U 1.3 U
Sodium -- -- -- 10,700 B 8,470 B 12,600 14,700 9,430 J 12,300 12,600 B 13,000 7,330 J 8,670 J 12,100 11,100 8,470 B 9,000 9,990 J 19,100
Vanadium -- -- -- 63.3 48.1 52.9 50.8 38.2 54.8 55.5 46.3 46.3 32.1 44 54.3 61.8 50.9 51.3 53.6
Zinc 121 124 121 149 112 128 124 104 134 142 117 101 78.6 111 128 157 132 128 139

Wet Chemistry (MG/KG)
Total organic carbon (TOC) -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
pH -- -- -- NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes:
NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low
U - Analyte not detected
UJ - Analyte not detected, quantiation limit may 
be inaccurate or imprecise
UL - Analyte not detected, quantitation limit is 
probably higher
Exceeds one or more criteria

YS07-SD003-0505
05/03/0508/02/05

YS07-SD003-0904
09/22/04

YS07-SD003-0805
08/02/05

YS07-SD003-0205
02/11/05

YS07-SD002
YS07-SD002P-0505

05/03/05
YS07-SD002-0805

08/02/05
YS07-SD002-0205

02/11/05
YS07-SD002-0505

05/03/05
YS07-SD002P-0805YS07-SD001-0805

08/02/05
YS07-SD002-0904

09/22/0405/03/05
YS07-SD001P-0904

09/22/04
YS07-SD001-0205

02/11/05

YS07-SD003 YS07-SD003
YS07-SD001-0904

09/22/04

YS07-SD001
YS07-SD001P-0205

02/11/05
YS07-SD001-0505
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TABLE 6-5
Sediment Analytical Detections at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane
2-Butanone
Acetone
Carbon disulfide
Chlorobenzene
Methylene chloride
o-Xylene

Semi-volatile Organic Compounds (UG/KG)
Di-n-butylphthalate
Phenol
bis(2-Ethylhexyl)phthalate

Explosives (UG/KG)
No Detections

Total Metals (MG/KG)
Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

Wet Chemistry (MG/KG)
Total organic carbon (TOC)
pH

Notes:
NA - Not analyzed

B - Analyte not detected above associated blank
J - Reported value is estimated
K - Reported value may be biased high
L - Reported value may be biased low
U - Analyte not detected
UJ - Analyte not detected, quantiation limit may 
be inaccurate or imprecise
UL - Analyte not detected, quantitation limit is 
probably higher
Exceeds one or more criteria

37 U 31 UJ 42 U 28 U 43 U 24 U 38 U 29 U 34 U 37 U 28 J
19 J 24 J 43 J 28 U 43 U 23 J 38 U 29 U 34 U 37 U 28 U

130 180 J 300 J 25 J 95 130 J 38 U 29 U 26 J 87 160 J
37 U 66 J 42 U 28 U 43 U 24 U 38 U 29 U 34 U 37 U 28 U
37 U 31 UJ 42 U 28 UJ 43 U 24 U 38 UJ 29 U 34 U 26 J 28 U
67 31 U 42 U 28 U 43 U 24 U 38 U 27 J 34 U 37 U 28 U
37 U 31 UJ 42 U 28 UJ 43 U 24 U 38 UJ 29 U 34 U 15 J 28 U

1,100 U 1,100 U 1,100 U 1,000 U 2,700 850 U 1,000 U 890 UJ 1,200 U 1,300 U 970 U
1,100 U 1,100 U 1,100 U 1,000 U 660 J 850 U 1,000 U 890 U 1,200 U 1,300 U 970 U
1,100 U 360 J 1,100 U 1,000 U 1,100 U 850 U 1,000 U 890 UJ 1,200 U 1,300 U 970 U

26,500 19,300 30,700 28,900 34,100 27,600 30,300 32,100 38,500 30,800 31,800
11.4 L 11.5 9.7 13.3 11.8 10.6 10.5 8.9 9.3 9.1 10.4
49.7 36.1 56.6 50.9 62.6 50.2 54.8 56.7 70.9 55.3 55.9

1.5 1.1 1.5 1.3 1.6 1.3 1.3 1.4 1.6 1.4 1.4
4,100 3,190 4,100 3,100 3,600 2,850 2,970 2,690 2,900 2,920 2,610

52.2 42.5 58.8 52.3 61.5 51.1 56.1 53.3 59.8 54.3 53.6
9.9 7.9 11.5 10.8 10.1 10.5 9.5 9.7 9.7 9.6 9.3

25.2 21.4 25.6 23.8 26.8 23.6 23 22.1 22.7 22.4 21.9
1.9 U 1.6 U 2 U 1.4 U 2.1 U 1.2 U 1.9 U 1.5 U 1.7 U 1.8 U 1.4 U

43,100 40,300 43,000 45,500 42,900 39,100 39,600 36,800 39,700 39,400 37,600
30.7 L 34.8 L 38.2 L 36.5 L 32.4 L 32 L 32.8 L 32 L 30 L 26.2 L 29.4 L

8,720 6,850 9,060 7,890 9,890 7,840 8,900 8,160 9,000 8,630 7,790
385 322 309 307 297 252 274 252 267 277 283

0.17 UL 0.16 UL 0.19 UL 0.15 L 0.2 UL 0.12 UL 0.17 UL 0.15 UL 0.17 UL 0.18 UL 0.13 UL
28.5 31.6 29.6 31.9 40.9 33.4 28.5 37.9 34.2 30.4 28.8

5,850 4,330 5,500 5,180 5,590 4,900 5,850 5,360 6,320 5,550 5,380
0.84 L 0.63 UL 0.81 UL 0.56 UL 0.86 UL 0.49 UL 0.86 L 0.66 L 0.97 L 0.73 UL 0.63 L

3.1 2.5 U 3.3 U 2.4 3.4 U 1.9 U 3 U 2.4 U 2.8 U 2.9 U 2.2 U
12,700 9,620 15,200 8,630 17,800 9,080 15,400 11,100 13,400 14,100 9,210

62.9 52.1 63.5 65.8 69.2 61.4 64.7 67.6 71.2 63 63
153 131 153 146 154 139 144 136 144 143 133

45,900 70,300 46,500 41,000 28,900 24,700 27,800 25,300 NA 28,700 26,200
6.6 7.68 7.23 7.55 7.52 7.93 7.29 8.18 7.28 7.5 7.96

YS07-SD010
YS07-SD009-B-0794

07/23/94
YS07-SD009P-A-0794

07/23/94

YS07-SD009
YS07-SD010-A-0794

07/23/94
YS07-SD010-B-0794

07/23/94
YS07-SD007-A-0794

07/25/94
YS07-SD009-A-0794

07/23/94

YS07-SD008
YS07-SD007-B-0794

07/25/94
YS07-SD008-A-0794

07/23/94

YS07-SD007
YS07-SD008-B-0794

07/23/94
YS07-SD006-B-0794

07/23/94

YS07-SD006
YS07-SD006-A-0794

07/23/94

Page 2 of 2



TABLE 6-6
Surface Water Analytical Detections at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Methylene chloride 10 U 10 U 10 U 10 U 1 J 3 B 10 U 10 U 2 J 1 J 3 B 3 B
Toluene 10 U 10 U 1 J 2 J 10 U 10 U 10 U 1 J 10 U 10 U 10 U 10 U

Total Metals (UG/L)
Aluminum 235 271 474 426 466 1,160 J 748 967 441 450 399 J 352 J
Antimony 3.4 B 1.9 U 2.1 U 2.1 U 1.3 U 3.9 J 1.9 B 2.1 U 1.3 U 1.3 U 3.7 U 3.7 U
Arsenic 2.1 U 2.1 U 2.1 U 2.1 U 1.6 U 5.7 J 2.1 U 2.1 U 1.6 U 1.6 U 4.4 J 6.9 J
Barium 14.1 J 13.5 J 7.7 B 7.6 B 16.7 B 33.2 J 15 J 10 B 16.1 B 16.4 B 36.2 J 35.6 J
Calcium 108,000 105,000 119,000 122,000 117,000 160,000 106,000 124,000 114,000 117,000 171,000 172,000
Chromium 0.9 U 0.9 U 0.97 B 0.76 B 0.89 B 1.5 J 1.9 B 1.9 B 1.3 B 0.8 U 1.1 U 1.1 U
Copper 0.6 U 0.6 U 0.4 U 0.4 U 1.6 B 0.91 J 1 B 0.81 J 0.95 B 0.86 B 0.8 U 0.8 U
Cyanide 1.1 U 1.1 U 0.8 U 0.8 U 0.8 U 2.8 U 1.1 U 0.8 U 0.8 U 0.8 U 2.8 U 2.8 U
Iron 633 669 848 801 1,230 1,740 J 1,610 1,730 1,170 1,160 625 J 633 J
Lead 1.1 U 1.1 U 1.3 U 1.3 U 1.2 U 1.6 U 1.7 J 1.9 J 1.2 U 1.2 U 1.6 U 1.6 U
Magnesium 24,800 24,200 58,200 59,400 30,200 323,000 26,600 85,700 32,200 32,900 417,000 420,000
Manganese 76.7 74.9 59.3 59.4 60.1 340 89.7 73.1 60 61 372 373
Nickel 1 B 0.81 B 0.8 U 0.8 U 0.8 U 1.7 J 1.5 B 1.1 B 0.8 U 0.8 U 1.3 U 1.3 U
Potassium 9,390 J 9,240 J 20,200 20,300 11,000 174,000 J 10,200 J 31,800 11,900 12,300 241,000 J 242,000 J
Selenium 2.4 U 2.4 U 2.7 U 2.7 U 2.2 UN 4.5 U 2.4 U 2.7 U 2.2 UN 2.2 UN 4.5 U 4.5 U
Sodium 194,000 191,000 473,000 492,000 246,000 3,010,000 199,000 713,000 262,000 273,000 3,880,000 3,940,000
Thallium 3.3 J 2.8 U 3 UL 3 UL 2.8 U 4 U 2.8 U 3 UL 2.8 U 2.8 U 4 U 4 U
Vanadium 1.5 J 1.6 J 1.7 J 1.8 J 2.2 B 5.2 J 2.8 J 3.1 J 2 B 1.7 B 2.9 J 3 J
Zinc 4.1 U 4.1 U 1.9 B 1.8 B 3.4 B 1.3 U 5.3 J 3.5 B 2.9 B 3.7 B 1.3 U 1.3 U

Dissolved Metals (UG/L)
Aluminum 80.7 U 80.7 U 13.5 U 13.5 U 23.5 B 40.6 B 80.7 U 13.5 U 11.4 U 11.4 U 40.6 B 47.1 B
Arsenic 2.1 U 2.1 U 2.1 U 2.1 U 1.6 U 2.9 J 2.1 U 2.1 U 1.6 U 1.6 U 2.5 J 4.2 J
Barium 13.8 J 12.7 J 6.5 B 6.2 B 14.3 J 27.7 J 12.1 J 6.7 B 14.3 J 13.7 J 34.4 J 34.2 J
Calcium 112,000 108,000 124,000 121,000 111,000 151,000 105,000 122,000 115,000 110,000 172,000 173,000
Chromium 0.9 U 0.9 U 0.6 U 0.6 U 2.9 B 0.6 U 0.9 U 0.6 U 0.8 U 0.8 U 0.6 U 0.6 U
Cobalt 0.5 U 0.5 U 0.6 U 0.6 U 1.9 B 0.6 U 0.78 J 0.6 U 1.4 B 0.4 U 0.6 U 0.93 J
Copper 0.6 U 0.6 U 0.4 U 0.4 U 1.4 B 0.5 U 0.6 U 0.4 U 1.1 B 1.1 B 0.5 U 0.5 U
Iron 43 U 43 U 11.2 U 11.2 U 10 U 13.1 U 43 U 11.2 U 10 U 10 U 13.1 U 20.8 J
Magnesium 25,900 24,700 62,000 60,300 28,700 305,000 26,800 80,600 32,200 30,800 443,000 447,000
Manganese 74.6 72.2 54 53.9 50.6 273 75.9 57.1 53.3 49.1 349 353
Nickel 0.6 U 0.6 U 0.8 U 0.8 U 2.9 B 0.93 J 0.6 U 0.8 U 0.8 U 0.8 U 0.9 U 1.2 J
Potassium 9,440 J 9,020 J 21,200 21,100 11,100 143,000 9,790 J 29,400 14,200 12,100 213,000 216,000
Selenium 2.4 UL 2.4 UL 2.7 U 2.7 U 2.2 UL 29.5 K 2.4 UL 2.7 U 2.2 UL 2.2 UL 38.9 K 39.1 K
Sodium 195,000 187,000 503,000 514,000 233,000 2,950,000 200,000 670,000 262,000 253,000 4,040,000 4,180,000
Vanadium 1.3 J 1 J 0.73 J 0.59 J 1.3 B 2.6 J 1.3 J 0.75 J 1.2 B 0.84 B 1.9 J 2.1 J
Zinc 4.1 U 4.1 U 1.2 U 1.2 U 4.8 B 0.5 U 4.1 U 1.2 U 4.3 B 2.1 B 0.5 U 0.5 U

Wet Chemistry (MG/L)
Hardness NA NA NA NA NA NA NA NA NA NA NA NA
Total organic carbon (TOC) NA NA NA NA NA NA NA NA NA NA NA NA

Notes:
     Shaded values indicate the analyte was detected
     MG/L = Milligrams per Liter
     UG/L = Micrograms per Liter
     NA = Not analyzed
     J = Analyte present.  Reported value may or may not be accurate or precise
     U = Not detected
     B = Not detected substantially above the level reported in laboratory or field blanks
     R = Unreliable result
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS07-SW001-0904
09/22/04

YS07-SW001P-0904
09/22/04

YS07-SW001-0205
02/11/05

YS07-SW001P-0205
02/11/05

YS07-SW001-0505
05/03/05

YS07-SW001-0805
08/02/05

YS07-SW002-0904
09/22/04

YS07-SW002-0205
02/11/05

YS07-SW002-0505
05/03/05

YS07-SW002P-0505
05/03/05

YS07-SW002-0805
08/02/05

YS07-SW002P-0805
08/02/05

YS07-SW001 YS07-SW002
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TABLE 6-6
Surface Water Analytical Detections at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Methylene chloride
Toluene

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Calcium
Chromium
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

Wet Chemistry (MG/L)
Hardness
Total organic carbon (TOC)

Notes:
     Shaded values indicate the analyte was detected
     MG/L = Milligrams per Liter
     UG/L = Micrograms per Liter
     NA = Not analyzed
     J = Analyte present.  Reported value may or may not be accurate or precise
     U = Not detected
     B = Not detected substantially above the level reported in laboratory or field blanks
     R = Unreliable result
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher.
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

10 U 10 U 2 J 2 B 10 U 10 U 10 U 2 U 2 U 2 U 2 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U 1 U 1 U

937 426 519 485 J 965 841 1,460 562 J 750 J 433 J 910 J
1.9 U 2.1 U 1.3 U 3.7 U 37 U 37 U 37 U 37 UL 37 UL 37 UL 37 UL
2.1 U 2.1 U 1.6 U 3.7 U 2.2 L 1.4 L 2.3 L 1.3 L 2.1 L 1 L 1.9 L

15.3 J 11 B 16.6 B 36.2 J 36.6 34.5 35.7 36.6 37.1 36.2 35.9
106,000 129,000 116,000 171,000 175,000 175,000 179,000 165,000 J 164,000 J 161,000 J 177,000 J

1.8 B 0.6 U 0.97 B 1.1 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
0.9 B 0.4 U 1.2 B 0.8 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1.1 U 0.8 U 191 2.8 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

1,740 528 1,320 791 J 1,250 1,090 1,870 951 J 1,120 J 810 J 1,450 J
1.1 U 1.3 U 1.2 U 1.6 UL 1 UL 1 UL 1 UL 1 L 1.2 L 1.2 L 1.2 L

30,800 133,000 36,400 437,000 544,000 543,000 561,000 479,000 473,000 465,000 542,000
99.7 61 64.4 377 87.5 83.6 79.7 151 J 160 J 149 J 124 J
1.5 B 0.8 U 0.8 U 1.3 U 36.5 16 U 16 U 16 U 16 U 21.2 K 16 U

12,100 J 54,300 13,400 251,000 J 180,000 178,000 184,000 157,000 154,000 151,000 177,000
2.4 U 2.7 U 2.2 UN 4.5 U 10 UL 1 UL 5 UL 1 UL 1.3 L 1 UL 1 UL

199,000 1,130,000 301,000 4,080,000 5,350,000 5,410,000 5,600,000 4,140,000 4,130,000 4,000,000 4,650,000
2.8 U 3 UL 2.8 U 4 U 10 R 10 R 10 R 5 R 10 R 10 R 10 R
3.2 J 1.6 J 2.5 B 3.2 J 5.3 4.6 4.3 4 4 U 4 U 4 U
5.3 J 1.2 U 3.4 B 1.3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

80.7 U 13.5 U 17.7 B 279 B 56.7 53.5 26.6 18 21.2 J 18 U 26.6 J
2.1 U 2.1 U 1.6 U 4 J 1.3 1.8 10 UL 1 UL 1 UL 1 UL 1 UL

11.1 J 9.4 B 14.2 J 34.9 J 31.7 31.4 31.7 34.6 32.8 34.4 33
106,000 131,000 111,000 169,000 170,000 166,000 172,000 157,000 J 158,000 J 161,000 J 173,000 J

0.9 U 0.6 U 2.3 B 0.66 J 3 U 3 U 3 U 3 U 3 U 3 U 3 U
4.2 J 0.6 U 0.4 U 0.88 J 4 U 4 U 4 U 4 U 4 U 4 U 4 U
0.6 U 0.4 U 1.1 B 0.5 U 8.7 11.8 9.7 8.6 6.9 6.7 7.9
43 U 11.2 U 10 U 363 43.2 36.9 34.5 6.8 J 7.8 J 5.8 J 6.2 J

30,900 128,000 34,700 457,000 524,000 511,000 533,000 459,000 460,000 466,000 535,000
80 57.9 52 350 35.2 35.4 27.2 93.3 J 94.6 J 93.3 J 55.4 J

0.6 U 0.8 U 2 B 1 J 16 U 16.2 16 U 16 U 31.2 K 17.4 K 33.4 K
11,500 J 51,100 13,600 220,000 172,000 167,000 175,000 150,000 150,000 153,000 175,000

2.4 UL 2.7 U 2.2 UL 41.2 K 5 UL 10.8 5 UL 1.1 L 1.1 L 1.6 L 1.6 L
199,000 1,100,000 292,000 4,260,000 5,020,000 5,140,000 5,180,000 3,920,000 4,100,000 4,040,000 4,610,000

2.2 J 0.51 J 0.98 B 2.5 J 4 U 4 U 4 U 4 U 4 U 4 U 4 U
4.1 U 1.2 U 4.4 B 0.5 U 3 U 6.3 3.1 3 U 3 U 3 U 3 U

NA NA NA NA 3,200 3,500 3,600 28,800 NA 2,800 3,200
NA NA NA NA 7.03 5.01 4.88 4.98 5.45 5.78 5.01

YS07-SW003-0904
09/22/04

YS07-SW003-0205
02/11/05

YS07-SW003-0505
05/03/05

YS07-SW003-0805
08/02/05

YS07-SW009-0794
07/21/94

YS07-SW006
YS07-SW006-0794

07/25/94

YS07-SW007
YS07-SW007-0794

07/25/94
YS07-SW008-0794

07/25/94

YS07-SW009 YS07-SW010YS07-SW008YS07-SW003 YS07-SW003
YS07-SW010-B-0794

07/21/94
YS07-SW009P-0794

07/21/94
YS07-SW010-A-0794

07/21/94
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TABLE 6-7
Summary of Groundwater Sample Analyses at Site 7
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

TCL 
Organics

Nitramine 
Compounds Total Dissolved Duplicate MS/MSD

7GW01-001 X X X
7GW02-001(1) X X X X
7GW03-001(1) X X X X

Notes:
-  Field measurements of groundwater included pH, specific conductivity, temperature, and turbidity.
-  TCL organics analysis included VOCs, SVOCs, and Pesticides/PCBs.
-  TAL inorganics analysis included cyanide analysis.
- MS/MSD = Matrix Spike/Matrix Spike Duplicate

(1)Monitoring well sampled for VOCs only under the Long-Term Monitoring program for Sites 1, 3, and 7.

Site 7 Groundwater

Analysis QA/QC SamplesTAL Inorganics
Medium Sample ID



TABLE 6-8
Summary of Groundwater Field Parameters at Site 7
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Well No. pH(1)
Specific Conductance 

at 25°C(2) Temperature(2) Turbidity(3) Gallons 
Purged Date

(μmhos/cm) (°C) (NTUs)
7GW01 6.75 677 18.14 5.9 2.7 09/17/2004

6.81 549 17.59 4.01 5.4
6.69 546 17.45 4.21 8.1

7GW02 6.51 928 17.03 9.52 2.25 09/20/2004
6.71 839 16.71 10.84 4.5
6.82 709 16.94 11.6 6.75

7GW03 6.51 928 17.03 9.52 2.25 09/20/2004
6.71 839 16.71 10.84 4.5
6.82 709 16.94 11.6 6.75

Notes:

-1 pH measured using an Orion pH meter, Model No. 290A.
-2 Specific conductance and temperature measured using YSI conductivity meter, Model No. 335 CT.
-3 Turbidity measured using a Lamotte 2020 meter.
-4 Well purged dry immediately; sample collected after recharge.
-5 Monitoring well 6GW05B replaced monitoring well 6GW05. 
-6 Well pumped dry before any readings collected; sample collected after recharge.
--  No measurement
NTU Nephelometric Turbidity Unit
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Figure 6-3
Organic Exceedances of Background and/or MCLs

in the Yorktown-Eastover Aquifer at Site 7
Phase I Remedial Investigation Report for Groundwater

at Sites 1, 3, 6, 7, 11, 17, 24, and 25
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Notes:
Contaminants shaded green exceed Background concentrations.
1Duplicate sample taken at this location, most conservative value reported.
2Background values are maximum detected values in respective aquifer
 from Baker (1995) Background Report.
μg/L = micrograms per liter
J = Value is estimated.
MCL = Federal Maximum Contaminant Level

No Detections

2-Amino-4,6-dinitrotoluene ND (<1) --
4-Amino-2,6-dinitrotoluene ND (<1) --
HMX ND (<0.61) --
RDX ND (<0.59) --

No Detections
Explosives (µg/L)

Semivolatiles (µg/L)

Screening Criteria
Max. Background 

Concentration2 MCLs
Volatiles (µg/L)

Screen Interval (ft bgs)
Sample Date

No Detections

No Detections

2-Amino-4,6-dinitrotoluene NA
4-Amino-2,6-dinitrotoluene 5.5
HMX 34
RDX 34

Explosives (µg/L)

10/7/04
Volatiles (µg/L)

Semivolatiles (µg/L)

7GW01
19 - 34

Screen Interval (ft bgs)
Sample Date

No Detections

No Detections

2-Amino-4,6-dinitrotoluene 3.7 J
4-Amino-2,6-dinitrotoluene 8.4 J
HMX 12
RDX 67

Explosives (µg/L)

Volatiles (µg/L)

Semivolatiles (µg/L)

7GW02
17 - 32

9/20/20041

Screen Interval (ft bgs)
Sample Date

No Detections

No Detections

No Detections
Explosives (µg/L)

Semivolatiles (µg/L)

Volatiles  (µg/L)
9/22/04

7GW03
40 - 55

Screen Interval (ft bgs)
Sample Date

No Detections

No Detections

No Detections

Semivolatiles (µg/L)

Explosives (µg/L)

Volatiles 
10/8/19941

7GW04
38 - 53
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Figure 6-4
Inorganic Exceedances of Background and/or MCLs

in the Yorktown-Eastover Aquifer at Site 7
Phase I Remedial Investigation Report for Groundwater

at Sites 1, 3, 6, 7, 11, 17, 24, and 25
Naval Weapons Station Yorktown

Yorktown, Virginia
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Notes:
Contaminants shaded green exceed Background concentrations.
Contaminants shaded red exceed Federal MCLs and Background.
Essential nutrients are not shown.
1Duplicate sample taken at this location, most conservative value reported.
2Background values are maximum detected values in respective aquifer from Baker (1995) Background Report.
*Lead and copper are regulated by a Treatment Technique that requires systems to control the corrosiveness
  of their water.  If more than 10% of tap water samples exceed the action level, water systems must take
  additional steps. For copper, the action level is 1.3 mg/L, and for lead is 0.015 mg/L.
μg/L = micrograms per liter
B = Value may be associated with laboratory or field blank contaminantion.  B-flagged values are generally
 considered non-detects; however, the B-flagged values from the 2004 groundwater data set may be erroneously
 B-flagged due to potentially incorrect field and equipment blank collection procedures.
J = Value is estimated.
K = Value may be biased high.
MCL = Federal Maximum Contaminant Level
U = Not detected above associated detection limit.

Antimony 18.5 J 6
Cobalt ND (<2.1 ) --
Manganese 12.2 J --
Zinc 5.9 J --

Antimony ND (<12.4) 6
Arsenic 3.5 J 10
Beryllium ND (<0) 4
Chromium 4.7 L 100
Cobalt ND (<2) --
Copper 4.5 J 1,300*
Cyanide ND (<5) 200
Iron 2350 --
Lead ND (<1.5) 15*
Manganese 18.4 --
Nickel ND (<5.2) --
Vanadium 7.5 J --
Zinc 14.9 --

Total Inorganics (µg/L)

Screening Criteria Max. Background  
Concentration2 MCLs

Dissolved Inorganics (µg/L)

Screen Interval (ft bgs)
Sample Date

No Detections

No Detections

Dissolved Inorganics (µg/L)

7GW01
19-34

Total Inorganics (µg/L)

9/17/04

Screen Interval (ft bgs)
Sample Date

No Detections

Antimony 1.9 U
Arsenic 2.1 U
Beryllium 0.1 U
Chromium 0.9 U
Cobalt 0.5 U
Copper 0.6 U
Cyanide 1.6 J
Iron 43 U
Lead 1.1 UL
Manganese 0.2 U
Nickel 0.6 U
Vanadium 0.6 U
Zinc 4.1 U

Dissolved Inorganics (µg/L)

17-32
7GW02

Total Inorganics (µg/L)

9/20/20041

Screen Interval (ft bgs)
Sample Date

Antimony 1.9 U
Cobalt 0.82 J
Manganese 24.7
Zinc 22.5

Antimony 1.9 U
Arsenic 2.1 U
Beryllium 0.1 U
Chromium 0.9 U
Cobalt 0.5 U
Copper 0.93 J
Cyanide 4.5 J
Iron 139 B
Lead 1.1 UL
Manganese 23.4
Nickel 0.6 U
Vanadium 0.6 U
Zinc 21.9

Total Inorganics (µg/L)

40-55

Dissolved Inorganics (µg/L)
9/22/04

7GW03

Screen Interval (ft bgs)
Sample Date

Antimony 12.8
Cobalt 2.1 U
Manganese 26.5
Zinc 5.3 B

Antimony 14.4 K
Arsenic 15.9
Beryllium 0.61
Chromium 36.2
Cobalt 7.8
Copper 9.8
Cyanide 5 U
Iron 29,600
Lead 8.3 K
Manganese 125
Nickel 12
Vanadium 36.9
Zinc 52.7 J

10/8/19941
38 -53

Total Inorganics (µg/L)

Dissolved Inorganics (µg/L)

7GW04
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 SECTION 7 

Site 11 Summary and Investigation Results 

7.1 Site 11 Background and Physical Characteristics 

7.1.1 Site 11 History and Physical Setting 
Site 11, Abandoned Explosives Burning Pits, is a 0.5-acre-area located east of Main Road and 
south of Dudley Road, north of a steep ravine which leads to Indian Field Creek (Figure 7-1).  
Wastes disposed at this site from 1930 to 1950 included residuals from waste solid 
explosives (e.g., TNT, RDX, and HMX), explosive contaminated sludges, and packaging 
contaminated with explosives, which were placed in pits and ignited.  The intent of the 
disposal operations was to burn all of the waste residue so that no solid wastes remained in 
the pits.  However, investigation results indicated that soil and groundwater were affected 
by site operations.  It is assumed that approximately 200 pounds of residual explosives may 
have been deposited at the site after 20 years of burning disposal activities according to the 
IAS of Naval Weapons Station Yorktown (NEESA, 1984).   

Remedial actions for soil included the excavation of approximately 45 cubic yards of copper 
and mercury contaminated soil to a depth of 2 feet in August 2000.  Confirmation sample 
results indicated that all soil concentrations were below the remediation cleanup levels for 
the inorganic contaminants.  No unacceptable human health risks were identified in soil for 
Site 11 and the remedial action mitigated the potential unacceptable ecological risks related 
to site soils.   

7.1.2 Site 11 Geology and Hydrogeology 
Site 11 is located on the Croaker Flat Terrace within the Virginia Coastal Plain 
Physiographic Province.  Descriptions of the lithologic units present at Site 11 are included 
in Section 2.2.   

Construction details for Site 11 wells are provided in Table 7-1.  Boring logs are included in 
Appendix A.  Cross-sections depicting the subsurface geologic conditions for Sites 11 and 17 
are presented in Appendix F.  The surficial aquifer at Site 11 is the Columbia aquifer. Three 
of the four monitoring wells at Site 11 (11GW03, 11GW09, and 11GW11) are screened in the 
Columbia aquifer.  The Yorktown Confining unit underlies the Columbia aquifer at Site 11 
and extends across the entire are of the site.  The top of the Yorktown confining unit was 
encountered during RI activities at approximately 25- to 31-ft amsl.  At Site 11, only one 
monitoring well (11GW11A) penetrates the clayey confining unit into the Yorktown-
Eastover aquifer.  The top of this unit was noted at approximately 1-foot msl.   

Site 11 is located topographically above a drainage channel (i.e., unnamed tributary) that 
runs from west to east to the Indian Field Creek floodplain (Figure 7-2).  Surface water 
drains toward the creek to the east through the tributary, with remaining surface water 
recharging the surficial Columbia aquifer.  Within Site 11, the unnamed tributary is no more 
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than 2 feet deep and is only wet following storm events (groundwater does not recharge the 
tributary).   

Groundwater elevations were collected during field Phase I Groundwater RI field 
investigations, from wells at Site 11 (Table 7-2).  Figure 4-3 presents estimated water level 
contours for the Columbia aquifer at Sites 11 and 17 and vicinity, while Figure 4-4 presents 
the estimated piezometric surface of the Yorktown-Eastover aquifer.  Figure 4-3 shows that 
groundwater in the unconfined Columbia aquifer flows from Sites 11 generally toward the 
east to Indian Field Creek as well as south toward the unnamed tributary of Indian Field 
Creek.  Figure 4-4 shows that groundwater in the upper portion of the Yorktown-Eastover 
aquifer flows east from Sites 11 and 17 toward Indian Field Creek. 

Slug test data collected during the RI indicate that the horizontal hydraulic conductivity of 
the Columbia aquifer in the vicinity of Site 11 were between 1.7 ft/day and 21 ft/day.  The 
hydraulic conductivity of the Yorktown-Eastover aquifer at Site 11 was determined to be 
approximately 0.43 ft/day. 

7.2 Previous Investigations 

7.2.1 Initial Assessment Study (1984) 
The IAS at WPNSTA Yorktown was conducted to identify and assess sites posing a 
potential threat to human health and the environment because of contamination from prior 
waste management activities. This effort was documented in the Initial Assessment Study 
(IAS) of Naval Weapons Station Yorktown, Virginia (NEESA, 1984).  Based upon their previous 
use for the disposal of explosives, Site 11 was identified for further evaluation.  Activity 
records relating to waste generation, handling and disposal were reviewed; physical 
conditions at the site were characterized; and migration pathways and potential receptors 
were identified.  The results of the data evaluation were used to develop recommendations 
concerning the need for a confirmation study at Site 11.  The IAS concluded that because 
migration pathways to groundwater and surface water were present, sampling would be 
needed to verify the presence of contamination and determine the need for further 
characterization and/or remediation.  

7.2.2 Confirmation Study Round I (1986) 
The purpose of the Confirmation Study Round I was to verify the presence and/or absence 
of contamination at the sites recommended for further investigation in the IAS.  The scope 
of work for the confirmation study at Site 11 included monitoring well installation and 
groundwater sampling. This effort was documented in the Confirmation Study Step IA 
(Verification), Round One, (Dames & Moore, 1986). Site 11 was investigated along with Sites 
1, 3, and 17 due to their close proximity.  Sediment and surface water samples were 
collected from Indian Field Creek and were intended to evaluate impacts to sediment from 
all four sites.  The analytical results of these samples are discussed in Section 4.2.2; however, 
these samples are not believed to be representative of impacts to sediment and surface water 
from Site 11 because Indian Field Creek receives discharge from many sources.   

During Round I, two monitoring wells (11GW03 and 11GW09) were installed at Site 11 and 
samples were collected and analyzed for VOCs, pesticides/PCBs, oil and grease, metals, and 
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explosives.  Two surface water samples and two sediment samples associated with Site 1, 
but intended to evaluate impacts to surface water from upgradient sites including Site 11 
were also collected and analyzed for the same constituents.  No soil samples were collected.  
Sample locations associate with Site 11 are shown on Figure 7-2. 

Of the two wells installed at Site 11, well 11GW03 is an upgradient well and 11GW09 is a 
downgradient well in relation to the abandoned burning pits.  No explosive constituents 
were detected in Round 1.  Only methylene chloride (a common laboratory blank analysis 
contaminant), barium, chromium, nickel, and zinc were detected in the groundwater 
samples.  Total chromium was not detected; however, the speciation analysis detected 
hexavalent chromium (Cr VI or Cr+6) at 13 µg/L in upgradient well 11GW03, but less than 
10 µg/L (nondetect) in downgradient well 11GW09.  Zinc was detected above the Virginia 
Criteria for the Protection of Aquatic Life (48 µg/L) both upgradient (68 µg/L) and 
downgradient (51µg/L) of the pits.  No contaminants were detected above established 
MCLs.  Although zinc was not associated with historical site operations and likely 
attributed to upgradient Site 17, the Round I of the Confirmation Study recommended that a 
second round of sampling be conducted at Site 11 (in conjunction with Sites 1, 3, and 17).  
This is likely due to a continuing bundled investigation of Sites 1, 3, 11, and 17. 

7.2.3 Confirmation Study Round II (1988) 
During Round II of the Confirmation Study, the same groundwater monitoring wells, 
surface water locations, and sediment locations were sampled and analyzed for the same 
constituents as in Round I at Sites 1, 3, 11, and 17.  In addition, two new surface water and 
sediment locations were sampled in Indian Field Creek to evaluate impacts to the creek 
from Sites 1, 3, 11, and 17.  This effort was documented in the Confirmation Study Step IA 
(Verification), Round Two, (Dames & Moore, 1988).  Again, the sediment and surface water 
samples collected from Indian Field Creek were intended to evaluate impacts to sediment 
from all four sites.  The analytical results of these samples are discussed in Section 4.2.2, 
however, these samples are not believed to be representative of impacts to sediment and 
surface water from Site 11 because Indian Field Creek receives discharge from many 
sources.  No soil samples were collected at Site 11.  Sample locations associated with Site 11 
are shown on Figure 7-2. 

No explosive constituents were detected in groundwater during Round 2.  Only methylene 
chloride (a common laboratory blank analysis contaminant), barium, nickel, selenium, and 
zinc were detected in the groundwater samples (note that no hexavalent chromium was 
detected in Round 2 at Site 11).  During Round II, no contaminants were above any 
applicable criteria or MCLs.  No conclusions or recommendations were included in the 
Round II Report. 

7.2.4 Remedial Investigation Interim Report (1991) 
The RI Interim Report (Versar, 1991) was drafted by Dames & Moore in 1989 and revised by 
Versar in 1991 to incorporate comments from the Technical Review Committee (TRC).  The 
purpose of this report was to facilitate movement of the sites into the RI process.  The report 
summarized available data from the Confirmation Studies for those sites recommended for 
further investigation in the IAS and, based on these data, provided recommendations for 
additional efforts to be conducted to complete the RI.  The Interim RI recommended a risk 
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assessment and additional sampling be conducted at Site 11 as part of the bundled 
investigation with Sites 1, 3, and 17.  Additional investigation activities were to include 
groundwater, surface water and sediment sampling, as well as a hydrogeologic 
investigation and site boundary survey.  

7.2.5 Round One Remedial Investigation (1993) 
Based on the recommendations included in the Interim RI Report, Site 11 was investigated 
during the 1992 Round One RI.  This information is documented in the Final Round One RI 
for Sites 1-9, 11, 12, 16-19, and 21 (Baker and Weston, 1993b).  Wells 11GW11 (Columbia 
aquifer) and 11GW11A (Yorktown-Eastover aquifer) were installed as a well cluster 
downgradient of the abandoned burning pits as part of the Round One RI effort (Baker and 
Weston, 1993).  Three subsurface soil samples were collected above the water table while 
installing the boring for 11GW11A and analyzed for VOCs, SVOCs, metals, and explosives.  
No surface soil samples were collected other than the first subsurface soil sample that was 
collected from 0 to 2 ft bgs.  Four sediment and two surface water samples were collected 
from the drainage channel south of Site 11 and analyzed for VOCs, SVOCs, total and 
dissolved metals, explosives, pH, and TOC (Tables 7-3 and 7-4).  Groundwater samples 
were collected at all four monitoring wells and analyzed for VOCs, SVOCs, metals, 
explosives, and nitrates.  Sample locations are shown on Figure 7-2. 

There were no detections in the subsurface soil samples that warrant discussion.  In surface 
water, total copper, lead, and mercury exceeded Clean Water Act freshwater chronic levels 
in one or more samples. However, there were no dissolved exceedances of the chronic levels 
in surface water.  Surface water samples were collected from a drainage ditch that is dry 
most of the time and maintains no baseflow.  It is likely that the total metals samples were 
excessively turbid, resulting in the elevated concentrations. In groundwater, no 
contaminants exceeded MCLs in the Columbia aquifer, but arsenic and cadmium exceed 
their MCLs in the Yorktown-Eastover well 11GW11A.  RDX and HMX were detected at 
relatively low concentrations (HMX from 3 to 4.2 µg/L and RDX from 20 to 28 µg/L) in well 
11GW11.  Groundwater analytical results for this sampling event are included in Table 7-5 
with the results for this Phase I Groundwater RI.   

The Round One RI concluded that minimal impacts to soil, groundwater, surface water, and 
sediment had resulted from site operations.  However, the report recommended an aerial 
photo survey to better determine the location of the abandoned pits, followed by surface 
and subsurface soil samples in the pits and a risk assessment using available site data.  
Depending on the results of the risk assessment, a soil removal could be performed to 
remove adversely impacted soil. 

7.2.6 Focused Biological Sampling and Preliminary Risk Evaluation Report 
(1993) 

The Focused Biological Sampling and Preliminary Risk Evaluation Report (Baker and Weston, 
1993c) summarized the results of a limited biological tissue, surface water, and sediment 
sampling effort conducted in October 1992 as part of the Round One RI activities.  The 
primary objective of the sampling program was to evaluate the potential human health risk 
associated with consumption of fish and shellfish taken from select waters within WPNSTA 
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Yorktown, including Lee Pond, Roosevelt Pond, Felgates Creek, and Indian Field Creek.  No 
adverse effects were found to be attributable to Site 11. 

7.2.7 Round Two Remedial Investigation (1998) 
The Round Two RI was conducted in 1996.  Efforts from this field event are documented in 
the Final Round Two RI Report, Sites 11 and 17 (Baker, 1998f).  The field activities included 
collecting eleven surface soil, eight subsurface soil, four sediment samples, and 
groundwater sampling of all four monitoring wells at Site 11.  Sample locations are shown 
on Figure 7-2.  Surface soil samples were analyzed for TCL SVOCs, Pesticides/PCBs, 
explosives, TAL inorganics, cyanide, pH, TOC, and cation exchange capacity (CEC).  
Subsurface soil samples were analyzed for TCL SVOCs, pesticides/PCBs, explosives, TAL 
inorganics, cyanide, pH, TOC, CEC, nitrate, nitrite, grain size, and bulk density.  Sediment 
samples were analyzed for TCL VOCs, SVOCs, pesticides/PCBs, explosives, TAL 
inorganics, cyanide, pH, TOC, CEC, nitrate, nitrite, grain size, and bulk density.  
Groundwater samples were analyzed for TCL VOCs, SVOCs, Pesticides/PCBs, explosives, 
filtered and unfiltered TAL inorganics, cyanide, nitrate, nitrite, dissolved gases, bromide, 
chloride, sulfate, orthophosphate, total dissolved solids (TDS), and total suspended solids 
(TSS). 

In surface and subsurface soil, some pesticides and explosives were detected at low 
concentrations below applicable screening criteria (Residential Region III RBCs, and BTAG 
ecological screening values).  Almost all of the TAL inorganics were detected (some 
exceeding background concentrations), but only copper (max conc. = 220 mg/kg) and 
mercury (max conc. = 1.6 mg/kg) exceeded both background and an applicable screening 
value (in this case BTAG ecological screening values).  In sediment, no pesticides, PCBs, or 
explosives were detected.  Toluene and two phthalates were detected at low concentrations 
in one of the four sediment samples, all below applicable criteria.  In groundwater, only one 
VOC (chloromethane) and two explosives (amino-dintriotoluenes and RDX) were detected 
in the Columbia aquifer.  Several inorganics were detected below tap water RBCs and 
MCLs.  In the Yorktown-Eastover aquifer, only inorganics were detected.  No chemicals 
exceeded applicable criteria in groundwater during the Round Two RI. Groundwater 
analytical results for the Round Two RI are included on Table 7-5 with the results from this 
Phase I Groundwater RI. 

Results of the human health and ecological risk assessments conducted as part of the 
Round Two RI indicated that there were no unacceptable human health risks, but there was 
the potential for adverse ecological effects due to exposure to aluminum, cobalt, and 
vanadium due to the lack of comparable criteria values for these constituents in sediment.  
The area in which these samples were collected is a dry drainage ditch that contains water 
only after heavy rain events, it is likely this area does not provide a significant habitat for 
aquatic organisms. 

7.2.8 Feasibility Study (1999) 
The Final FS for Sites 11 and 17 (Baker, 1999b) presented the following remedial action 
alternatives for soil at Site 11:  1) No Action; 2) No Action with Institutional Control; 3) Soil 
Cover; On-Site Treatment; and 4) Soil Excavation with Off-Site Disposal.  The recommended 
alternative identified in the FS was Soil Excavation with Off-Site Disposal.   
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7.2.9 Proposed Remedial Action Plan/Record of Decision (1999-2000) 
The Final PRAP for Sites 11 and 17 (Baker, 1999c) soil was finalized in 1999 after public 
review and comment.  The remedy proposed in the PRAP for Site 11 was identified as 
Excavation of soils with Off-Site Disposal.  The Final ROD for Sites 11 and 17 (Baker, 2000) for 
the soil medium was signed in October 2000.  The remedy included in the ROD for Site 11 
was consistent with the proposal in the PRAP.   

7.2.10 Soil Removal Action (2000) 
The soil removal remedial action at Site 11 was conducted from May to August 2000 and is 
documented in the Final Report, Remedial Action, Sites 11 and 17 (OHM, 2001b)..  It consisted 
of the removal and off-site disposal of approximately 655 tons of copper and mercury-
contaminated waste, along with ash material discovered during the excavation; collection 
and analysis of confirmation samples; placement of clean fill and topsoil; and establishment 
of vegetative cover. 

7.3 Analytical Results of Phase I Groundwater Remedial 
Investigation (2004) 

Groundwater samples were collected from all four monitoring wells at Site 11 in 
September 2004 for the Phase I Groundwater RI (described herein) and analyzed for 
explosives and TAL inorganics (total and dissolved). Sample analyses are presented in 
Table 7-6.  Stabilized groundwater field parameter data are presented in Table 7-7.  Detected 
chemicals from the 1992, 1996, and 2004 sampling rounds are presented in Table 7-5.  
Maximum background values and MCLs are provided in Table 7-5 for comparison.  
Chemicals exceeding background are presented on Figure 7-3. 

7.3.1 Total Explosives Analytical Results 
No explosives were detected (detection limit of 2.5 µg/L) during the September 2004 
sampling round conducted as part of this RI. 

7.3.2 Metals and Cyanide Analytical Results 
Inorganics were detected in the Columbia aquifer wells and the Yorktown-Eastover well.  
No unfiltered metals concentrations exceeded maximum background values in either 
aquifer; however, it should be noted that several inorganics (both unfiltered and filtered 
sample results) were detected at this site and were flagged with B-qualifiers during third-
party data validation.  This may have been due to detections of these constituents in the 
field blank collected on the non-potable drilling water (i.e., incorrect field and/or equipment 
blank collection procedure).  Consequently these results may not be reflective of actual 
concentrations in aquifer water. 

Concentrations of dissolved fractions of aluminum and iron exceeded background 
concentrations in the Columbia aquifer samples.  Aluminum and iron are not associated 
with the historical ordnance burning activities at Site 11 and there are no MCLs for these 
metals. 
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7.4 Nature and Extent of Contamination 
Explosives were not detected in groundwater after the soil removal in 2000.  The only 
dissolved inorganics that exceeded maximum background values in groundwater samples 
from Site 11 were iron and aluminum.  These chemicals did not present unacceptable risk 
based on the Round Two RI risk assessment. 

7.5 Conclusions and Recommendations 
Results of groundwater sampling indicates that no explosives were detected in either 
aquifer at Site 11 in September 2004, and the previous sampling rounds show non-detects to 
low detects.  The risk assessments performed during the Round Two RI for Sites 11 and 17 
(Baker, 1998) determined no unacceptable risk from exposure to groundwater from these 
compounds.  No unacceptable ecological risks were identified associated with 
sediment/soil collected from the dry drainage channel at the site.  Any groundwater 
discharges to surface water at the site migrate through Site 1 before discharging to Indian 
Field Creek and its unnamed tributary.  While many inorganics were detected in 
groundwater, only aluminum and iron exceed maximum background concentrations.  These 
chemicals are not associated with historical site operations and were determined to not 
present an unacceptable risk in the Round Two RI (Baker, 1998).   

Groundwater flows southeast from Site 11 toward Indian Field Creek and the portion of the 
tributary downgradient of Site 11 where the tributary is recharged by groundwater.  
Monitoring wells 11GW11 and 11GW09 are located between the former burning pits and the 
potential receiving surface water bodies (gaining portion of unnamed tributary 
downgradient of Site 11 and Indian Fields Creek).  Results from these wells show that there 
is no contaminant migration from Site 11 to the creek.  Therefore, it is not anticipated that 
Site 11 groundwater is negatively impacting surface water and sediment in the tributary. 

Risks were mitigated previously for soil, sediment, and/or surface water at Site 11.  It was 
determined in the Round One RI that there are no unacceptable current or future risks to 
human health from exposure to groundwater.   

1. One grab groundwater sample at 11GW11 (just downgradient of the site) will be 
collected and analyzed for 3,5-dinitroaniline, nitroglycerine, and PETN to verify that 
a release of these constituents to site groundwater has not occurred. 

2. A No Further Action Proposed Plan will be developed for groundwater at Site 11. 



TABLE 7-1
Groundwater Monitoring Well Construction Details at Site 11
Phase I Groundwater Remedial Investigation
Naval Weapons Station Yorktown
Yorktown, Virginia

Date

Top of PVC 
Casing 

Elevation

Ground 
Surface 

Elevation
Boring Total 

Depth

Elevation 
Bottom of 

Boring
Well 

Diameter

Total 
Well 

Depth

Bottom 
Well 

Elevation

Outer 
Casing 
Interval

Depth to 
Screen 
Interval

Top of 
Screen 
Interval 

Elevation

Bottom of 
Screen 
Interval 

Elevation

Depth to 
Top of 
Sand 
Pack

Depth to Top 
of Bentonite

Well Number Aquifer Installed (ft msl) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft bgs) (ft msl) (ft msl) (ft bgs) (ft bgs)
11GW03 Columbia 12/10/1985 44.11 42.40 17 25.40 4 17 25.40 -- 2 - 17 40.4 25.4 1 0
11GW09 Columbia 12/10/1985 49.00 46.10 19 27.10 4 19 27.10 -- 4 - 19 42.1 27.1 2 0
11GW11 Columbia 06/11/1992 44.5 41.80 12 29.80 2 12 29.80 -- 4 - 12 37.8 29.8 3 2
11GW11A Yorktown-Eastover 06/11/1992 44.21 41.20 52 -10.80 2 52 -10.80 -- 46 - 52 -4.8 -10.8 44 43

NOTES:
msl - mean sea level (in feet)
bgs - Below Ground Surface (in feet)
-- NA
(1) Modified well construction due to shallow groundwater table
(2) Drive point, no sand pack
(3) Staff gauge



TABLE 7-2
Summary of Groundwater Elevation Data at Site 11
Phase I Groundwater Remedial Investigation
Naval Weapons Station Yorktown
Yorktown, Virginia

Monitoring Well Aquifer
Depth to Water (ft) 
October 12, 2004

Top of Casing 
(ft above msl)

Groundwater Elevation (ft 
above msl)

October 12, 2004
11GW03 Columbia 8.35 44.62 36.27
11GW09 Columbia 11.18 49.56 38.38
11GW11 Columbia 9.02 41.8 32.78

11GW11A Yorktown-Eastover 25.59 41.2 15.61

Note:
msl - mean sea level



TABLE  7-3
Sediment Analytical Detections at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone 150 13 U 37 U 39 13 U 13 U 12 U 12 U 13 U
Toluene 22 U 13 UJ 17 U 14 U 13 U 13 U 3 J 12 U 13 U

Semi-volatile Organic Compounds (UG/KG)
Di-n-octylphthalate 700 U 440 U 520 U 440 UJ 410 U 420 U 390 U 140 J 430 U
bis(2-Ethylhexyl)phthalate 700 U 440 U 520 U 440 U 410 U 420 U 390 U 120 J 430 U

Total Metals (MG/KG)
Aluminum NA 1,820 J 3,630 J 1,380 J 5,260 5,850 3,320 3,590 2,590
Arsenic 8.8 J 1.4 J 15.4 J 2 J 7.2 6.7 2 2 0.94
Barium 178 J 75.1 J 89.8 J 26.6 J 63.2 62.8 32.1 37.4 26.6
Beryllium 0.56 0.32 0.74 0.35 0.25 U 0.26 U 0.24 U 0.25 U 0.26 U
Cadmium 1.73 UJ 1.06 UJ 1.3 UJ 1.08 UJ 0.49 0.47 0.24 U 0.25 U 0.26 U
Calcium 3,590 J 562 J 3,460 J 841 J 1,850 1,820 759 1,170 733
Chromium 10.4 J 2.12 UJ 5.18 J 2.16 UJ 6.8 7.4 4.4 B 4.8 B 3.4 K
Cobalt 5.8 U 2.6 U 8.71 3.6 U 4 4.1 1.4 1.1 0.6
Copper 39.6 J 20.4 J 13 J 3.6 J 11.4 11.7 5.7 29.4 13.2
Iron 15,600 J 2,440 J 27,400 J 6,520 J 11,800 14,900 4,560 3,020 1,670
Lead 30.7 J 16.4 J 14 J 4.5 J 18 17.7 8.2 11.6 10.5
Magnesium 330 81.9 164 72.5 327 369 217 249 176
Manganese 28.2 J 6.9 J 329 J 81.2 J 129 128 26.7 34.9 19.1
Mercury 0.13 0.07 U 0.18 0.07 U 0.08 B 0.07 B 0.06 U 0.06 U 0.06 U
Nickel 12.1 6.6 7.32 4.86 U 4 4.6 2.6 2.3 1.7
Potassium 420 U 256 U 314 U 262 U 215 256 153 207 148
Selenium 0.87 UJ 0.53 UJ 0.65 UJ 0.52 UJ 0.76 U 0.87 0.71 U 0.74 U 0.78 U
Silver 2.6 UJ 1.61 J 1.96 UJ 1.52 UJ 1.2 1 0.32 0.28 0.26 U
Sodium 223 65.2 83.3 46.4 43.1 U 43.8 U 40.4 U 41.9 U 44.3 U
Vanadium 22.1 2.5 9.1 3.6 13.9 14.6 6.4 7.8 4.9
Zinc 97.1 J 40.1 J 74.2 J 23.8 J 50.8 J 53.9 J 30.6 J 14.5 J 10.3 J

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG = Milligrams per Kilogram
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS11-SD004-A-1196
11/01/96

YS11-SD004
YS11-SD004-B-1196

11/01/96
YS11-SD001-B-0892

08/03/92

YS11-SD003
YS11-SD003P-A-1196

11/01/96
YS11-SD003-A-1196

11/01/96
YS11-SD003-B-1196

11/01/96

YS11-SD001
YS11-SD002-A-0892

08/03/92
YS11-SD002-B-0892

08/03/92

YS11-SD002
YS11-SD001-A-0892

08/03/92



TABLE 7-4
Surface Water Analytical Detections at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Acetone 12 J 12

Total Metals (UG/L)
Aluminum 66,700 4,930
Antimony 44 UJ 44 UJ
Arsenic 143 J 33.7 J
Barium 1,570 379
Beryllium 6.6 1.5
Cadmium 9.2 4 U
Calcium 93,700 43,000
Chromium 71.6 J 8.4 J
Cobalt 40.6 45.4
Copper 258 J 29.9 J
Iron 207,000 118,000
Lead 300 46.7
Magnesium 3,930 1,190
Manganese 323 1,840
Mercury 1.46 0.16 U
Nickel 61.9 18 U
Potassium 970 U 970 U
Sodium 5,190 J 4,600 J
Vanadium 275 14.7
Zinc 904 J 131 J

Dissolved Metals (UG/L)
Aluminum 87.8 80.6
Antimony 44 UJ 44 UJ
Arsenic 8.7 J 3 R
Barium 0.00E+00 127
Beryllium 1.1 1 U
Calcium 34,500 33,200
Chromium 8 U 8 U
Cobalt 6 U 6.2
Copper 6.7 J 9.6 J
Iron 10,200 305
Magnesium 910 1,060
Manganese 68.5 328
Mercury 0.1 U 0.1 U
Silver 6 U 8.6
Sodium 4,430 J 4,330 J
Thallium 2 UJ 2 UJ
Zinc 15.9 J 27 J

Notes:
     Shaded values indicate the analyte was detected
     UG/L = Micrograms per Liter
     J = Analyte present.  Reported value may or may not be accurate or precise
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise

YS11-SW001
YS11-SW001-0892

08/03/92

YS11-SW002
YS11-SW002-0892

08/03/92



TABLE 7-5
Groundwater Analytical Detections at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
Chloromethane No MCL 1 U 1 U 10 U 3 J NA 10 U 10 U NA 10 U 10 U 10 U 10 U

Semi-volatile Organic Compounds (UG/L)
Diethylphthalate No MCL 10 U 10 U 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U
Pentachlorophenol 1 25 U 25 U 26 U 25 U NA 26 U 25 U NA 30 U 27 U 1 J 25 U

Explosives (UG/L)
Aminodinitrotoluenes No MCL NA NA NA 200 U NA NA 200 U NA NA NA 0.14 U 1,100
HMX No MCL 1.1 U 0.61 U 63 U 500 U 2.5 U 63 U 500 U 2.5 U 3 4.2 0.74 U 1,000 U
RDX No MCL 0.78 U 0.59 U 63 U 500 U 2.5 U 63 U 500 U 2.5 U 20 28 0.36 U 6,200

Total Metals (UG/L)
Aluminum No MCL 3170 1160 15,400 J 1,390 811 20,000 J 526 1,350 1,370 J 1,460 J 294 B 254
Antimony 6 12.4 U 12.4 U 44 J 3 U 1.9 U 44 U 3 U 1.9 U 44 44 U 19.8 U 3 U
Arsenic 10 5.2 L 3.5 J 7.5 11.4 B 2.4 B 13.7 J 3 U 2.1 U 2 U 2 UJ 0.9 U 3 U
Barium 2,000 53 J 43.6 J 82.9 12.7 12.1 B 152 73.2 107 B 66.9 B 69.5 58.4 43.7
Beryllium 4 0.38 K 0.2 U 1.1 1 U 0.1 U 152 1.1 0.68 B 1 U 1 U 0.8 U 1 U
Cadmium 5 2.3 U 2.3 U 4 U 1 U 0.2 U 4 U 1 U 0.2 U 4 U 4 U 2.2 U 1 U
Calcium No MCL 155000 67100 8,910 5,720 6,250 5,600 2,160 457 J 5,190 5,420 4,210 4,220
Chromium 100 12.8 L 4.7 L 36.6 1 UL 0.9 U 61.4 1 UL 0.9 U 8 U 14 2.4 U 1 UL
Cobalt No MCL 5 J 2.1 U 11.7 2 U 0.88 B 19.3 3.9 4.3 B 7.3 7.3 6.6 4.4
Copper 1,300 4.7 J 4.5 J 18.6 2.9 B 0.6 U 19.2 1 U 0.6 U 6.2 5.9 2 U 2.7 B
Iron No MCL 11600 2350 31,300 J 5,710 2,580 457 J 2,000 622 2,710 2,990 J 229 1,230
Lead 15 2.5 L 1.5 U 15.7 2 U 1.1 U 19.5 2 U 1.1 U 6.9 2 U 0.95 2 U
Magnesium No MCL 3400 J 3350 J 2,010 333 290 J 5,000 970 495 J 1,970 2,050 772 1,210
Manganese No MCL 105 18.4 104 10.9 14.8 J 117 10.4 16.5 25.7 30.7 8.3 B 17.7
Nickel No MCL 5.2 U 5.2 U 18 U 2 U 0.6 U 30.1 5.3 1.7 J 18 U 18 U 11.3 U 10.8
Potassium No MCL 1710 J 5510 2,240 269 B 152 J 3,880 240 B 93.5 J 996 970 U 828 U 475
Selenium 50 2.4 U 2.9 J 2 UJ 3 UL 2.4 U 2 UJ 3 UL 2.4 U 2 U 2 UJ 1.3 U 3 UL
Sodium No MCL 7110 8300 2,000 2,770 2,250 J 6,450 5,360 4,250 J 3,700 3,870 2,390 3,080
Thallium 2 5.7 U 5.7 U 2 UJ 6 U 2.8 U 20 U 6 U 2.8 U 2 U 2 UJ 0.9 U 6 U
Vanadium No MCL 16 J 7.5 J 28.6 2.7 1.7 B 44.9 1 U 0.6 U 6 U 6 U 2.4 U 1 U
Zinc No MCL 30.2 J 14.9 J 56.7 J 15.1 B 4.1 U 104 J 15.6 B 4.1 U 33 28.6 UJ 4.8 12.2 B

Dissolved Metals (UG/L)
Aluminum No MCL 20.9 J 146 J 38.3 J 759 178 B 765 J 437 1,330 108 J 77.3 J 160 B 136 B
Arsenic 10 2.6 U 2.6 UL 3.8 J 8.5 B 2.1 U 2 UJ 3.2 B 2.1 U 2 UJ 2 UJ 0.9 U 3 B
Barium 2,000 37.2 J 30.9 J 6.3 10 9.7 B 56.7 70.1 107 B 59.5 57.7 56.4 42.7
Calcium No MCL 129000 69800 6,940 5,230 6,110 3,600 B 2,230 459 J 5,730 5,880 4,210 4,490
Cobalt No MCL 4.6 J 2.1 U 6 U 2 U 1.2 B 6 U 4.1 4.3 B 6.2 6 U 5.4 4.4
Copper 1,300 2.3 J 4 J 5 U 1 U 0.6 U 5 U 1 U 0.83 B 5 U 5 U 2 1 U
Iron No MCL 17.7 J 5.8 J 2,390 J 5,320 2,020 506 J 2,110 653 282 J 233 J 48.1 B 1,240
Lead 15 1.5 UL 1.5 U 17.4 2 U 1.1 U 2 UJ 2 U 1.1 U 2.3 UJ 2 UJ 3.3 2 U
Magnesium No MCL 2520 J 3410 J 196 249 257 J 1,640 992 495 J 2,340 2,200 777 1,490
Manganese No MCL 50.4 12.2 J 30.1 9.8 15 22.2 11.2 17.1 18.9 21.3 8.5 B 18
Nickel No MCL 5.2 U 5.2 U 18 U 2 U 0.85 J 18 U 4.9 3.5 J 18 U 18 U 11.3 U 4.6
Potassium No MCL 1270 J 5680 970 U 179 B 132 J 970 U 249 B 100 J 970 U 970 U 828 U 507
Selenium 50 2.6 U 3.9 K 2 UJ 3 UL 2.4 U 2 UJ 3 UL 2.4 U 2 U 2 UJ 1.3 U 3.3 L

YS11-MW011-0296
02/10/96

YS11-MW011-1196
11/15/96

YS11-MW011P-0792
07/21/92

Columbia

YS11-MW003-1196
11/14/96

YS11-MW003-0904
09/16/04

YS11-GW003 YS11-GW009
YS11-MW011-0792

Historical Data Historical Data GW RI Data Historical Data Historical Data GW RI Data Historical Data

YS11-MW003-0792
07/21/92

Historical Data

Columbia

YS11-MW009-0792
07/21/92

YS11-MW009-1196
11/16/96

YS11-MW009-0904
09/16/04 07/21/92

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover 
Aquifer

MCL-
Groundw

ater

Historical Data Historical Data

Columbia
YS11-GW011
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TABLE 7-5
Groundwater Analytical Detections at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS11-MW011-0296
02/10/96

YS11-MW011-1196
11/15/96

YS11-MW011P-0792
07/21/92

Columbia

YS11-MW003-1196
11/14/96

YS11-MW003-0904
09/16/04

YS11-GW003 YS11-GW009
YS11-MW011-0792

Historical Data Historical Data GW RI Data Historical Data Historical Data GW RI Data Historical Data

YS11-MW003-0792
07/21/92

Historical Data

Columbia

YS11-MW009-0792
07/21/92

YS11-MW009-1196
11/16/96

YS11-MW009-0904
09/16/04 07/21/92

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover 
Aquifer

MCL-
Groundw

ater

Historical Data Historical Data

Columbia
YS11-GW011

Sodium No MCL 6720 8570 2,000 1,830 2,450 J 6,120 5,090 4,470 J 4,460 4,640 2,440 3,150
Vanadium No MCL 2.7 J 6.3 J 6 U 1.2 0.62 B 6 U 1 U 0.6 U 6 U 6 U 2.4 U 1 U
Zinc No MCL 15.6 J 5.9 J 83.6 J 6.3 B 4.1 U 81.5 J 17.4 B 6.3 B 33.5 J 100 J 3.6 U NA

Wet Chemistry (MG/L)
Nitrate 10 NA NA 0.4 NA NA 0.22 NA NA 0.12 0.35 NA NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher
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TABLE 7-5
Groundwater Analytical Detections at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
Chloromethane No MCL 1 U 1 U

Semi-volatile Organic Compounds (UG/L)
Diethylphthalate No MCL 10 U 10 U
Pentachlorophenol 1 25 U 25 U

Explosives (UG/L)
Aminodinitrotoluenes No MCL NA NA
HMX No MCL 1.1 U 0.61 U
RDX No MCL 0.78 U 0.59 U

Total Metals (UG/L)
Aluminum No MCL 3170 1160
Antimony 6 12.4 U 12.4 U
Arsenic 10 5.2 L 3.5 J
Barium 2,000 53 J 43.6 J
Beryllium 4 0.38 K 0.2 U
Cadmium 5 2.3 U 2.3 U
Calcium No MCL 155000 67100
Chromium 100 12.8 L 4.7 L
Cobalt No MCL 5 J 2.1 U
Copper 1,300 4.7 J 4.5 J
Iron No MCL 11600 2350
Lead 15 2.5 L 1.5 U
Magnesium No MCL 3400 J 3350 J
Manganese No MCL 105 18.4
Nickel No MCL 5.2 U 5.2 U
Potassium No MCL 1710 J 5510
Selenium 50 2.4 U 2.9 J
Sodium No MCL 7110 8300
Thallium 2 5.7 U 5.7 U
Vanadium No MCL 16 J 7.5 J
Zinc No MCL 30.2 J 14.9 J

Dissolved Metals (UG/L)
Aluminum No MCL 20.9 J 146 J
Arsenic 10 2.6 U 2.6 UL
Barium 2,000 37.2 J 30.9 J
Calcium No MCL 129000 69800
Cobalt No MCL 4.6 J 2.1 U
Copper 1,300 2.3 J 4 J
Iron No MCL 17.7 J 5.8 J
Lead 15 1.5 UL 1.5 U
Magnesium No MCL 2520 J 3410 J
Manganese No MCL 50.4 12.2 J
Nickel No MCL 5.2 U 5.2 U
Potassium No MCL 1270 J 5680
Selenium 50 2.6 U 3.9 K

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover 
Aquifer

MCL-
Groundw

ater

10 U NA 10 U 10 U NA NA

10 U NA 1 J 10 U NA NA
25 U NA 26 U 25 U NA NA

1,400 NA NA 0.14 U NA NA
500 U 2.5 U 0.63 U 0.77 U NA 2.5 U

5,100 J 2.5 U 0.63 U 0.38 U NA 2.5 U

151 B 166 B 14,500 J 287 B 163,000 116 B
3 U 1.9 U 44 U 19.8 U 17 B 1.9 U
3 U 2.1 U 90.3 J 0.9 U 501 2.1 U

43.1 128 B 89.6 11 534 7 B
1 U 1 B 2.2 0.8 U 8 0.1 U
1 U 0.2 U 10.3 2.2 U 39.9 0.2 U

4,340 2,650 J 218,000 31,300 1,070,000 28,200
1 UL 0.9 U 88.2 2.4 U 782 0.9 U

4.4 5.4 B 15.8 3.9 77.6 0.5 U
1 U 0.6 U 30.1 2 U 5,090 1.7 B

1,250 3,130 52,600 J 545 342,000 203 B
2 U 1.1 U 20.7 1.6 547 1.1 U

1,290 866 J 7,530 447 47,900 293 J
18.2 21.9 206 5.2 B 965 5.5 J

4 1.9 J 59.2 11.3 U 382 0.6 U
524 319 J 6,650 828 U 50,700 291 J

3 UL 2.4 U 2 J 1.3 U 40.1 2.4 U
3,230 3,920 J 7,260 3,510 13,200 3,230 J

6 U 2.8 U 2 U 0.9 U 16.5 K 2.8 U
1 U 0.6 U 127 2.6 1,260 0.95 B

8.7 B 7.7 B 134 J 3.6 U 1,190 4.1 U

103 B 146 B 35 U 23.3 U 232 80.7 U
3 U 2.1 U 3.4 J 0.9 U 9.9 B 2.1 U

43.4 117 B 7.5 9.2 20.8 5.9 B
4,540 3,250 J 28,500 27,500 28,800 25,200

4.5 5.8 B 6 U 3 U 2 U 0.5 U
1 U 0.6 U 5 U 2 U 2.9 B 0.6 U

1,390 3,240 29.3 J 48 B 211 43 U
2 U 1.1 U 2 UJ 0.86 2 U 1.1 U

1,350 1,040 J 488 373 370 241 J
18.5 24.7 2 U 4.8 B 3 B 5.3 J
3.8 3.8 J 18 U 11.3 U 2 U 0.6 U
532 371 J 970 U 828 U 840 251 J

3 U 2.4 U 2 UJ 1.3 U 3 UL 2.4 U

YS11-GW011A
YS11-MW011A-0296 YS11-MW011A-1196YS11-MW011A-0792

07/21/92
YS11-MW011A-0904

09/17/0402/10/96 11/16/9611/15/96
YS11-MW011-0904

09/16/04
YS11-MW011P-1196

Yorktown-Eastover

Historical Data GW RI DataGW RI Data Historical Data Historical Data Historical Data

Columbia
YS11-GW011
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TABLE 7-5
Groundwater Analytical Detections at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Maximum 
Background - 

Columbia 
Aquifer

Maximum 
Background - 

Yorktown-
Eastover 
Aquifer

MCL-
Groundw

ater

Sodium No MCL 6720 8570
Vanadium No MCL 2.7 J 6.3 J
Zinc No MCL 15.6 J 5.9 J

Wet Chemistry (MG/L)
Nitrate 10 NA NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS11-GW011A
YS11-MW011A-0296 YS11-MW011A-1196YS11-MW011A-0792

07/21/92
YS11-MW011A-0904

09/17/0402/10/96 11/16/9611/15/96
YS11-MW011-0904

09/16/04
YS11-MW011P-1196

Yorktown-Eastover

Historical Data GW RI DataGW RI Data Historical Data Historical Data Historical Data

Columbia
YS11-GW011

3,350 4,480 J 6,130 3,520 3,550 3,260 J
1 U 0.6 U 6 U 2.4 U 6.2 0.6 U

12.3 B 9.5 B 85 3.6 U 12.5 B 4.1 U

NA NA 0.1 U NA NA NA
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TABLE 7-6
Summary of Groundwater Sample Analyses at Site 11
Phase I Groundwater Remedial Investigation
Naval Weapons Station Yorktown
Yorktown, Virginia

TCL 
Organics

Nitramine 
Compounds Total Dissolved Duplicate MS/MSD

11GW03-001 X X X
11GW09-001 X X X
11GW11-001 X X X

11GW11A-001 X X X

Notes:
-  Field measurements of groundwater included pH, specific conductivity, temperature, and turbidity.
-  TCL organics analysis included VOCs, SVOCs, and Pesticides/PCBs.
-  TAL inorganics analysis included cyanide analysis.
- MS/MSD = Matrix Spike/Matrix Spike Duplicate

(1)Monitoring well sampled for VOCs only under the Long-Term Monitoring program for Sites 1, 3, and 7.

Site 11 Groundwater

Analysis QA/QC SamplesTAL Inorganics
Medium Sample ID



TABLE 7-7
Summary of Groundwater Field Parameters at Site 11
Phase I Groundwater Remedial Investigation
Naval Weapons Station Yorktown
Yorktown, Virginia

Well No. pH(1)
Specific Conductance 

at 25°C(2) Temperature(2) Turbidity(3) Gallons 
Purged Date

(μmhos/cm) (°C) (NTUs)
11GW03 5.17 62 21.67 19.7 1.99 09/16/2004

5.18 61 21.48 16.7 3.98
5.25 61 21.51 16.1 4.95
5.5 60 21.42 16.1 5.92

11GW09 4.23 83 20.1 7.05 0.5 09/16/2004
4.16 88 19.7 6.36 1
4.16 90 19.77 6.28 1.5

11GW11 4.63 74 19.65 9.07 4.5 09/16/2004
5.06 72 19.86 7.32 9
4.84 72 19.55 6.75 13.5

11GW11A 6.44 159 16.45 255 4.5 09/14/2004
6.67 161 16.94 29.5 9
7.44 164 17 9.7 13.5

Notes:

-1 pH measured using an Orion pH meter, Model No. 290A.
-2 Specific conductance and temperature measured using YSI conductivity meter, Model No. 335 CT.
-3 Turbidity measured using a Lamotte 2020 meter.
-4 Well purged dry immediately; sample collected after recharge.
-5 Monitoring well 6GW05B replaced monitoring well 6GW05. 
-6 Well pumped dry before any readings collected; sample collected after recharge.
--  No measurement
NTU Nephelometric Turbidity Unit
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Aluminum 20.9 J --
Iron 17.7 J --

Nickel  ND (<5.2) --
Total Inorganics (μg/L)

Dissolved Inorganics (μg/L)

MCL
Max.

Background
Concentration2

Screening Criteria

Screen Interval (ft bgs)
Sample Date

Aluminum 178 B
Iron 2,020

No Detections
Total Inorganics (μg/L)

Dissolved Inorganics (μg/L)
9/16/04

11GW03
2 -17

Screen Interval (ft bgs)
Sample Date

Aluminum 1,330
Iron 653

Nickel 1.7 J

Dissolved Inorganics (μg/L)

Total Inorganics (μg/L)

11GW09

9/16/04
4 - 19

Screen Interval (ft bgs)
Sample Date

Aluminum 146 B
Iron 3,240

Nickel 1.9 J

Dissolved Inorganics (μg/L)

Total Inorganics (μg/L)

11GW11

9/16/04
4 - 12

Notes: 
Contaminants shaded green exceed Background concentrations.
μg/L = micrograms per liter
B = Value may be associated with laboratory or field blank contamination.
J = Value is estimated.
MCL = Federal Maximum Contaminant Level
2Background values are maximum detected values in respective aquifer
 from Baker (1995) Background Report.
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SECTION 8 

Site 17 Summary and Investigation Results 

8.1 Site Background and Physical Characteristics 

8.1.1 Site History 
Site 17, Holm Road Landfill, is a 2-acre [former] disposal area located south of Holm Road 
and east of Main Road (Figure 8-1).  The site was operated for approximately 10 years from 
the 1950s to the 1960s.  Wastes reportedly disposed included acid batteries from underwater 
weapons, hydraulic fluids (Dolconik) from the demilling of torpedoes, other types of 
hydraulic fluids, drums from the Public Works Department and ordnance production 
shops, and scrap metal.  An estimated 60 tons of waste were deposited during in the 
disposal area over 10 years.  However, the geophysical investigation of this site during the 
Round I RI did not indicate any evidence of buried material. 

Remedial activities completed in August 2000 included the excavation of approximately 
1,300 cubic yards of PAH-contaminated soil to a depth of 2 feet.  Confirmation sample 
results indicated that all concentrations were below the remediation cleanup levels.  The 
remedial action mitigated unacceptable human health and adverse ecological risks from 
soil.   

8.1.2 Geology and Hydrogeology 
Site 17 is located on Croaker Flat terrace within the Virginia Coastal Plain Physiographic 
Province.  Descriptions of the lithologic units present at Site 17 are included in Section 2.2.  
Construction details for Site 17 wells are provided in Table 8-1.  Boring logs are included in 
Appendix A.  Cross-sections depicting the subsurface geologic conditions for Sites 11 and 17 
are presented in Appendix F.  The surficial aquifer at Site 17 is the Columbia aquifer (refer 
to Section 2.2), which was encountered during RI activities at elevations from 36- to 42-ft 
msl. All four wells at Site 17 (17GW01, 17GW02, 17GW10, and 17GW16) are screened in the 
Columbia aquifer.   

The Yorktown confining unit underlies the Columbia aquifer (refer to Section 2.2).  The top 
of the Yorktown confining unit was encountered during RI activities at approximately 25- to 
31-ft msl.  The Yorktown-Eastover aquifer is confined in the area of Site 17.   

Site 17 is located on a topographically high area with surface runoff draining to tributaries 
of Indian Field Creek located east of the site.  Most of the area is cleared.   

Groundwater elevations were collected on October 12, 2004, from wells at Site 17 (Table 8-2).  
Figure 4-3 presents estimated water level contours for the Columbia aquifer at Sites 11 and 
17 and vicinity, while Figure 4-4 presents the estimated piezometric surface of the 
Yorktown-Eastover aquifer based on data collected at Sites 1, 3, and 11 wells.  Figure 4-3 
shows that groundwater in the unconfined Columbia aquifer flows from Sites 11 and 17 
generally toward the east to Indian Field Creek as well as south toward the tributary that 
flows east toward Indian Field Creek.  Figure 4-4 shows that groundwater in the upper 
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portion of the Yorktown-Eastover aquifer flows east from Sites 11 and 17 toward Indian 
Field Creek. 

Slug test data collected during the RI indicate that the horizontal hydraulic conductivity of 
the Columbia aquifer in the vicinity of Site 17 is between 0.88 ft/day and 47 ft/day.  

8.1.3 Initial Assessment Study (1984) 
The IAS at NWS Yorktown was conducted to identify and assess sites posing a potential 
threat to human health and the environment because of contamination from prior waste 
management activities. This effort was documented in the IAS of Naval Weapons Station 
Yorktown, Virginia (NEESA, 1984).  Based upon their previous use for the disposal of 
explosives, Site 17 was identified for further evaluation.  Activity records relating to waste 
generation, handling and disposal were reviewed; physical conditions at the site were 
characterized; and migration pathways and potential receptors were identified.  The results 
of the data evaluation were used to develop recommendations concerning the need for a 
confirmation study at Site 17.  The IAS concluded that because migration pathways to 
groundwater and surface water were present, sampling would be needed to verify the 
presence of contamination and determine the need for further characterization and/or 
remediation.  

8.1.4 Confirmation Study Round I (1986) 
Consistent with the recommendations in the IAS, a Confirmation Study Round I was 
conducted in 1986 in order to confirm the presence of contamination at Site 17 and other 
WPNSTA Yorktown sites.  This effort was documented in the Confirmation Study Step IA 
(Verification), Round One, (Dames & Moore, 1986).  During Round I, two monitoring wells 
(17GW01 and 17GW02) were installed at Site 17 and samples were collected and analyzed 
for VOCs, pesticides/PCBs, oil and grease, metals, and explosives. Sample locations are 
shown on Figure 8-1. 

Of the two wells installed at Site 17, well 17GW01 is an upgradient well and 17GW02 is a 
downgradient well in relation to the old disposal area.  Other than low concentrations of 
methylene chloride (a common laboratory blank analysis contaminant) and 
bis(2-ethylhexyl)phthalate, no organics were detected in groundwater at Site 17 during 
Round I.  Barium, cadmium, and zinc were detected in the groundwater samples.  Zinc was 
the only inorganic above applicable criteria, with the exceedance in the downgradient well 
at 140 µg/L.  No contaminants were detected above established MCLs.  Round I of the 
Confirmation Study recommended that a second round of sampling be conducted at Site 17 
(in conjunction with Sites 1, 3, and 11).   

8.1.5 Confirmation Study Round II (1988) 
During Round II of the Confirmation Study, the same groundwater monitoring wells were 
sampled and analyzed for the same constituents as in Round I at Site 17.  This effort was 
documented in the Confirmation Study Step IA (Verification), Round Two, (Dames & Moore, 
1988).   

Similar to Round I, methylene chloride (a common laboratory blank analysis contaminant) 
and bis(2-ethylhexyl)phthalate were detected.  In addition another phthalate (di-n-octyl 
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phthalate) was detected.  Barium and zinc were detected at lower levels than in Round I, 
and cadmium was not detected at all.  No contaminants were detected above any applicable 
criteria or MCLs.  No conclusions or recommendations were included in the Round II Report. 

8.1.6 Remedial Investigation Interim Report (1991) 
The RI Interim Report (Versar, 1991) was drafted by Dames & Moore in 1989 and revised by 
Versar in 1991 to incorporate comments from the Technical Review Committee (TRC).  The 
purpose of this report was to facilitate movement of the sites into the RI process.  The report 
summarized available data from the Confirmation Studies for those sites recommended for 
further investigation in the IAS and, based on these data, provided recommendations for 
additional efforts to be conducted to complete the RI.  The Interim RI recommended a risk 
assessment and additional sampling be conducted at Site 17 as part of the bundled 
investigation with Sites 1, 3, and 11.  Additional investigation activities were to include 
groundwater, surface water and sediment sampling, as well as a hydrogeologic 
investigation and site boundary survey.  

8.1.7 Round One Remedial Investigation (1992) 
The activities from this event are documented in the Final Round One RI for Sites 1-9, 11, 12, 
16-19, and 21 (Baker and Weston, 1993b).  Wells 17GW10 and 17GW16 were installed in the 
Columbia aquifer north and south of the old disposal area as part of the Round One RI 
effort (Baker and Weston, 1993).  One DPT groundwater sample was collected on the 
southwest portion of the site and analyzed for VOCs, SVOCs, total and dissolved metals, 
pesticides/PCBs, pH, total petroleum hydrocarbons (TPH), and nitrates.  Three soil samples 
were collected during the installation of the wells and analyzed for VOCs, SVOCs, metals, 
and pesticides/PCBs, pH, and TPH.  One soil sample was collected between 0 and 2 ft bgs 
while installing 17GW10, one was collected between 0 and 2 ft bgs while installing 17GW16, 
and the other was collected just above the water table while installing 17GW16.  Six surface 
soil samples were collected and analyzed for VOCs, SVOCs, metals, cyanide, 
pesticides/PCBs, pH, and TPH.   

Groundwater samples were collected at all four monitoring wells and analyzed for VOCs, 
SVOCs, metals, pesticides/PCBs, TPH, and nitrates.  Slug tests were performed on all four 
Site 17 monitoring wells in 1992.  Groundwater detections during the Round One RI are 
included in Table 8-3. 

An electromagnetic geophysical survey was performed to delineate subsurface waste.  No 
clearly defined waste boundary could be determined, but several anomalies (i.e., potential 
metallic waste) were identified. 

There were no exceedances of applicable screening criteria (USEPA Residential Region III 
RBCs and BTAG ecological screening values) in subsurface soil samples.  In surface soil, 
many SVOCs were detected at low levels below applicable criteria and were attributed to a 
nearby railroad.  Mercury and TPH were detected in some surface soil samples.  No 
organics were detected in groundwater.  Metals (e.g., arsenic, chromium, iron, lead, and 
zinc) were detected above applicable criteria (MCLs, PMCLs, and USEPA Residential 
Region III Tapwater COC Values) in groundwater samples; however, most of the elevated 
detections of metals were from unfiltered samples (i.e., elevated concentrations may be 
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attributed to turbidity). One dissolved detection of arsenic (17 µg/L in the sample from 
17GW02) was above the corresponding MCL of 10 µg/L.   

The Round One RI concluded that site operations made a minimal impact on soil, 
groundwater, surface water, and sediment.  However, the report recommended additional 
surface soil sampling, test pitting, soil sampling within the test pits, followed by a risk 
assessment using available site data and a focused feasibility study.  Depending on the 
results of the risk assessment, a soil removal could be performed to remove adversely 
impacted soil from historical ordnance burning.   

The Focused Biological Sampling and Preliminary Risk Evaluation Report (Baker and Weston, 
1993c) summarized the results of a limited biological tissue, surface water, and sediment 
sampling effort conducted in October 1992.  The primary objective of the sampling program 
was to evaluate the potential human health risk associated with consumption of fish and 
shellfish taken from select waters within NWS Yorktown, including Lee Pond, Roosevelt 
Pond, Felgates Creek, and Indian Field Creek.  No adverse effects were found to be 
attributable to Site 17. 

8.1.8 Round Two Remedial Investigation (1998) 
The Round Two RI was conducted in 1996.  Efforts from this field event are documented in 
the Final Round Two RI Report, Sites 11 and 17 (Baker, 1998f).  Consistent with the 
recommendations in the Round One RI, the field activities included test pitting and 
collecting 21 surface soil, 6 subsurface soil, and groundwater sampling of all four 
monitoring wells at Site 17.  Test pit and sample locations are shown on Figure 8-2.  Surface 
soil samples were analyzed for TCL SVOCs, pesticides/PCBs, explosives, TAL inorganics, 
cyanide, pH, TOC, and CEC.  Subsurface soil samples were analyzed for TCL SVOCs, 
Pesticides/PCBs, explosives, TAL inorganics, cyanide, TOC, and CEC.  Groundwater 
samples were analyzed for TCL VOCs, SVOCs, pesticides/PCBs, explosives, filtered and 
unfiltered TAL inorganics, cyanide, nitrate, nitrite, dissolved gases, bromide, chloride, 
sulfate, orthophosphate, TDS, and TSS. 

For evaluating soil at Site 17, the site was divided into two sub-areas because of the 
unexpected detection of PAHs in a well-defined hot spot area.  In surface and subsurface 
soil, no explosives or PCBs were detected.  Some pesticides and SVOCs were detected 
mostly at low concentrations below applicable screening criteria (USEPA Residential Region 
III RBCs and BTAG ecological screening values); however, there were five surface soil 
locations and one subsurface soil location where PAHs were detected above applicable 
criteria.  Almost all of the TAL inorganics were detected (some exceeding background 
concentrations), but only arsenic (in surface and subsurface soil) and beryllium (in surface 
soil) were above applicable screening criteria.  In groundwater, no VOCs, SVOCs, 
pesticides, or PCBs were detected.  One explosive (amino-dinitrotoluene) was detected at 
levels below criteria.  Several inorganics were detected below criteria.  Groundwater 
analytical results for the Round Two RI are included with data from this Phase I 
Groundwater RI in Table 8-3. 

Results of the human health and ecological risk assessments conducted as part of the 
Round Two RI indicated that there were no unacceptable human health risks, but there was 
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the potential for adverse ecological effects due to exposure to several inorganics in surface 
soil and potentially sediment and surface water.   

8.1.9 Feasibility Study (1999) 
The Final FS for Sites 11 and 17 (Baker, 1999b) presented the following remedial action 
alternatives for soil at Site 17:  1) No Action; 2) No Action with Institutional Controls; 3) Soil 
Cover; On-Site Treatment; and 4) Soil Excavation with Off-Site Disposal.  Alternative 4 was 
selected as the recommended alternative. 

8.1.10 Proposed Remedial Action Plan/Record of Decision (1999-2000) 
The Final PRAP for Sites 11 and 17 (Baker, 1999c) soil was finalized in 1999 after public review 
and comment.  The preferred alternative remedy for Site 17 was identified as Excavation 
with Off-Site Disposal.  The Final ROD for Sites 11 and 17 (Baker, 2000) was signed in October 
2000.  The selected remedy for Site 17 was identified as Excavation with Off-Site Disposal.   

8.1.11 Soil Removal Action (2000) 
The remedial action at Site 17 was conducted from May to August 2000.  It consisted of the 
excavation and off-site disposal of approximately 940 tons of PAH-contaminated soil; 
collection and analysis of confirmation samples; placement of clean fill and topsoil; and 
establishment of vegetative cover as is detailed in the Final Report, Remedial Action, Sites 11 
and 17 (OHM, 2001b).  Because no unacceptable human health risks were identified for Site 
17 soil (after the soil removal) and actions were taken to reduce the potential for adverse 
ecological effects, no land use controls were required.   

8.2 Analytical Results of Phase I Groundwater RI 
Groundwater samples were collected from all four monitoring wells at Site 17 in 
September 2004 for the Phase I Groundwater RI (described herein) and analyzed for TCL 
PCBs and TAL inorganics (total and dissolved).  Sample analyses are presented in Table 8-4.  
Stabilized groundwater field parameter data are presented in Table 8-5.  Detected chemicals 
from the 1992, 1996, and 2004 sampling rounds are presented in Table 8-3 through 8-5.  
Maximum background values and MCLs are provided in Table 8-3 for comparison.  
Chemicals exceeding background are presented on Figure 8-3. 

8.2.1 Polychlorinated Biphenyls 
No PCBs were detected during the September 2004 sampling round.   

8.2.2 Metals Analytical Results 
Total concentrations of aluminum and manganese exceeded maximum background values 
for these constituents.  Dissolved (filtered) fractions of iron and manganese also exceeded 
corresponding maximum background values for these constituents.  The detection limit for 
filtered aluminum was 81 µg/L, above the 21 µg/L background value.   

It should be noted that several inorganics (both unfiltered and filtered sample results) were 
detected at this site and were flagged with B-qualifiers during third-party data validation.  
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This may have been due to detections of these constituents in the field blank collected on the 
non-potable drilling water (i.e., incorrect field and/or equipment blank collection 
procedure).  Consequently the unqualified results may not completely represent actual 
concentrations in groundwater. 

8.3 Fate and Transport of Contaminants 
Iron and manganese were detected at concentrations exceeding background in Site 17 
filtered metals samples.  However, no unacceptable risk was identified related to 
groundwater during the Round Two RI.  Groundwater from Site 17 flows south to Site 11 or 
east to Site 1; hence it does not discharge directly to a surface water body and the 
groundwater to surface water pathway does not exist. 

8.4 Conclusions and Recommendations 
Results of groundwater sampling indicate that no organic compounds were detected in the 
Columbia aquifer at Site 17.  Inorganics were detected in the groundwater samples at levels 
greater than established background concentrations, but none were above MCLs.  
Groundwater from Site 17 would have to flow through Site 1 to discharge to a surface water 
body (since the portion of the drainage channel south of Site 11 is dry and not hydraulically 
connected to groundwater).  Therefore any groundwater to surface water interaction that 
would involve Site 17 groundwater would be appropriately addressed in discussions about 
Site 1.  While these inorganics may be associated with historical site operations, they were 
determined to not present an unacceptable risk in the Round Two RI (Baker, 1998).  The 
concentrations of these constituents detected during the Round Two RI were similar to 
those detected during this round of sampling.  Therefore, it is likely that a revised risk 
assessment would yield similar results. 

Because risks were mitigated previously for soil, sediment, and/or surface water at Site 17, 
and because there are no unacceptable risks in groundwater, it recommended that no 
further action be conducted at Site 17. 



TABLE 8-1
Groundwater Monitoring Well Construction Details at Site 17
Phase I Groundwater Remedial Investigation
Naval Weapons Station Yorktown
Yorktown, Virginia

Date

Top of PVC 
Casing 

Elevation

Ground 
Surface 

Elevation
Boring Total 

Depth

Elevation 
Bottom of 

Boring
Well 

Diameter

Total 
Well 

Depth

Bottom 
Well 

Elevation

Outer 
Casing 
Interval

Depth to 
Screen 
Interval

Top of 
Screen 
Interval 

Elevation

Bottom of 
Screen 
Interval 

Elevation

Depth to 
Top of 
Sand 
Pack

Depth to Top 
of Bentonite

Well Number Aquifer Installed (ft msl) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft bgs) (ft msl) (ft msl) (ft bgs) (ft bgs)
17GW01 Columbia 12/09/1985 46.05 43.90 21.5 22.40 2 17.5 26.40 -- 3 - 17.5 40.9 26.4 22 20
17GW02 (1) Columbia 12/09/1985 42.32 39.10 15 24.10 2 15 24.10 -- 0 - 15 39.1 24.1 0 1
17GW10 Columbia 06/06/1992 40.7 38.60 11 27.60 4 11 27.60 -- 2 - 11 36.6 27.6 22 20
17GW16 Columbia 06/06/1992 47.65 45.20 13 32.20 4 13 32.20 -- 3 - 13 42.2 32.2 22 20

NOTES:
msl - mean sea level (in feet)
bgs - Below Ground Surface (in feet)
-- NA
(1) Modified well construction due to shallow groundwater table
(2) Drive point, no sand pack
(3) Staff gauge



TABLE 8-2
Summary of Groundwater Elevation Data at Site 17
Phase I Groundwater Remedial Investigation
Naval Weapons Station Yorktown
Yorktown, Virginia

Monitoring Well Aquifer
Depth to Water (ft) 
October 12, 2004

Top of Casing (ft 
above msl)

Groundwater Elevation (ft 
above msl)

October 12, 2004
17GW01 Columbia 8.33 46.61 38.28
17GW02 Columbia 5.55 42.71 37.16
17GW10 Columbia 4.00 40.89 36.89
17GW16 Columbia 8.22 47.9 39.68

Note:
msl - mean sea level



TABLE 8-3
Groundwater Analytical Detections at Site 17

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Pesticide/Polychlorinated Biphenyls (UG/L)
Aroclor-1221 0.5 2 U 2 U 2 U 2.1 U 2.2 U 1.2 J 2 U 2.2 U 2 U 2 U 2.2 U 2 U 2 U 2 U

Explosives (UG/L)
Aminodinitrotoluenes No MCL NA NA 0.2 U NA NA 0.2 U NA NA 0.2 U NA NA 1.3 1.2 NA

Total Metals (UG/L)
Aluminum No MCL 3170 3,840 J 76.1 B 80.7 U 12,100 J 182 80.7 U 728 J 102 B 80.7 U 6,400 J 413 398 1,030
Arsenic 10 5.2 L 18.7 J 3 U 2.1 U 20.6 J 15.2 2.1 U 2 UJ 3 U 8.7 B 2.4 J 4 B 3.6 B 3.3 B
Barium 2,000 53 J 81.1 4.9 4 B 34.1 5.9 15 B 67.6 58.4 119 B 70.9 16.8 17.3 19.2 B
Beryllium 4 0.38 K 2.2 1 U 0.1 U 1 U 1 U 0.1 U 1 U 1 U 0.1 U 1 U 1 U 1 U 0.1 U
Calcium No MCL 155000 94,400 17,800 15,800 7,890 9,910 11,100 92,800 181,000 199,000 11,500 12,800 13,400 12,400
Chromium 100 12.8 L 92.8 1 UL 0.9 U 32 1 UL 0.9 U 8 U 1 UL 0.9 U 17 1 UL 1 UL 0.9 U
Cobalt No MCL 5 J 17 2 U 0.5 U 6 U 2 U 0.5 U 6 U 2 U 1 B 8.7 2 U 2 U 1 B
Copper 1,300 4.7 J 18.6 1 U 0.6 U 9.9 1 U 0.6 U 5 U 1 U 0.6 U 7.9 1.4 B 1 U 0.76 B
Iron No MCL 11600 50,600 J 40 B 43 U 17,400 J 3,680 53.8 B 3,970 J 698 7,390 8,360 J 222 229 1,370
Lead 15 2.5 L 22 2 U 1.1 U 10.7 U 2 U 1.1 U 4.9 UJ 2 U 1.1 U 7.7 UJ 2 U 2 U 1.1 U
Magnesium No MCL 3400 J 5,520 324 337 J 1,460 407 333 J 5,820 8,410 8,570 1,680 1,410 1,560 995 J
Manganese No MCL 105 216 4.8 B 1.8 J 138 124 55 238 71 235 43.6 4.1 B 4.5 B 10.2 J
Nickel No MCL 5.2 U 23.2 2 U 0.6 U 18 U 2 U 0.6 U 18 U 2.2 0.6 U 18 U 2 U 2 U 0.6 U
Potassium No MCL 1710 J 4,960 313 122 J 1,470 370 529 J 4,630 3,620 2,340 J 4,750 890 943 883 J
Sodium No MCL 7110 9,650 6,030 8,740 2,340 1,700 1,980 J 26,400 14,200 12,800 2,060 1,280 1,290 1,720 J
Vanadium No MCL 16 J 98.3 1 U 0.6 U 39.4 1.6 2 B 12.3 1 U 0.6 U 17.1 1.4 1 2.4 B
Zinc No MCL 30.2 J 84.9 J 7.2 B 4.1 U 40.2 J 8.3 B 4.1 U 25.4 J 6.3 B 4.1 U 33 J 8 B 12.6 B 5.7 B

Dissolved Metals (UG/L)
Aluminum No MCL 20.9 J 35 U 28 B 80.7 U 35 U 160 80.7 U 35 U 26 B 80.7 U 35 U 85.7 B 63 B 182 B
Arsenic 10 2.6 U 2 UJ 3 U 2.1 U 17 J 13.9 B 2.1 U 2 UJ 3 U 8.4 B 2 UJ 3.7 B 3 U 2.5 B
Barium 2,000 37.2 J 4.1 3.7 3.8 B 3 U 6.3 13.9 B 58.3 58.5 116 B 32.2 16.2 16.3 16.5 B
Calcium No MCL 129000 38,100 16,500 15,700 7,370 9,720 11,100 90,900 184,000 193,000 9,640 12,800 13,600 12,300
Cobalt No MCL 4.6 J 6 U 2 U 0.5 U 6 U 2 U 0.53 B 6 U 2 U 5.4 B 8.6 2 U 2 U 1.1 B
Iron No MCL 17.7 J 19 UJ 10 U 43 U 5,460 J 3,620 43 U 2,250 J 529 7,370 131 J 43.3 B 36.5 B 759
Magnesium No MCL 2520 J 621 296 339 J 513 404 335 J 5,710 8,510 8,320 1,440 1,390 1,450 959 J
Manganese No MCL 50.4 10.5 4.6 B 3 J 92.4 122 52.5 227 73.4 239 27.5 4.7 B 3.7 B 10 J
Nickel No MCL 5.2 U 18 U 2 U 0.68 J 18 U 2 U 0.89 J 18 U 2.7 1.7 J 18 U 2 U 2 U 1.2 J
Potassium No MCL 1270 J 970 U 304 135 J 970 U 365 560 J 4,380 3,680 2,370 J 2,860 883 889 906 J
Sodium No MCL 6720 9,660 5,970 8,830 2,580 1,660 2,080 J 25,600 14,000 13,100 2,490 1,330 1,310 1,990 J
Vanadium No MCL 2.7 J 8 1 U 0.66 B 6 U 1.4 1.9 B 13.4 1 U 0.6 U 6 U 1 U 1 U 0.89 B
Zinc No MCL 15.6 J 29.9 J 5.3 B 4.1 U 51.3 J 6.5 B 4.1 U 62.8 J 16.2 B 4.1 U 80 J 8.8 B 7.1 B 4.3 B

Wet Chemistry (MG/L)
Nitrate 10 NA 1 NA NA 0.68 NA NA 0.25 NA NA 2.3 NA NA NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

MCL-
Groundw

ater

GW RI Data Historical Data Historical DataHistorical Data GW RI Data Historical Data Historical Data

Columbia Columbia Columbia

Historical Data Historical data GW RI Data Historical Data GW RI DataHistorical Data

YS17-GW016
YS17-MW016-0792

07/21/92
YS17-MW016-0904

09/15/04
YS17-MW010-1196

11/15/96
YS17-MW010-0904

09/15/04
YS17-MW016-1196

11/15/96
YS17-MW016P-1196

11/15/96

YS17-GW010
YS17-MW002-0904

09/16/04
YS17-MW010-0792

07/21/92

YS17-GW002
YS17-MW002-0792

07/21/92
YS17-MW002-1196

11/15/96

Maximum 
Background - 

Columbia 
Aquifer

YS17-GW001
YS17-MW001-0792

07/21/92
YS17-MW001-1196

11/15/96
YS17-MW001-0904

09/15/04

Columbia



TABLE 8-4
Sediment Analytical Detections at Site 11
Phase I Groundwater RI at Sites 1, 3, 6, 7, 11, 17, 25, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

TCL 
Organics

Nitramine 
Compounds Total Dissolved Duplicate MS/MSD

17GW01-001 X (PCBs 
only)

X X

17GW02-001 X (PCBs 
only)

X X

17GW10-001 X (PCBs 
only)

X X

17GW16-001 X (PCBs 
only)

X X

Notes:
-  Field measurements of groundwater included pH, specific conductivity, temperature, and turbidity.
-  TCL organics analysis included VOCs, SVOCs, and Pesticides/PCBs.
-  TAL inorganics analysis included cyanide analysis.
- MS/MSD = Matrix Spike/Matrix Spike Duplicate

QA/QC SamplesTAL Inorganics

Site 17 Groundwater

Medium Sample ID

Analysis



TABLE 8-5
Summary of Groundwater Field Parameters at Site 17
Phase I Groundwater Remedial Investigation
Naval Weapons Station Yorktown
Yorktown, Virginia

Well No. pH(1)
Specific Conductance 

at 25°C(2) Temperature(2) Turbidity(3) Gallons 
Purged Date

(μmhos/cm) (°C) (NTUs)
17GW01 5.52 168 22.02 6.31 2 09/15/2004

5.29 161 21.87 6.94 4
5.23 158 21.8 5.57 6

17GW02 5.23 97 22.29 7.19 1.6 09/16/2004
5.08 89 22.25 8.32 3.2
5.17 89 22.4 7.3 4.8

17GW10 6.52 1064 22.05 6.36 6.7 09/15/2004
6.5 1080 22.54 6.24 13.4
6.5 1079 22.23 5.97 20.1

17GW16 6 103 24.35 14 5 09/15/2004
5.94 95 23.97 14.8 10
9.97 94 24.42 16.5 15

Notes:

-1 pH measured using an Orion pH meter, Model No. 290A.
-2 Specific conductance and temperature measured using YSI conductivity meter, Model No. 335 CT.
-3 Turbidity measured using a Lamotte 2020 meter.
-4 Well purged dry immediately; sample collected after recharge.
-5 Monitoring well 6GW05B replaced monitoring well 6GW05. 
-6 Well pumped dry before any readings collected; sample collected after recharge.
--  No measurement
NTU Nephelometric Turbidity Unit
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Total Metals (μg/L)
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Screening Criteria MCL
Max. Background 

Concentration2

Screen Interval (ft/bgs)
Sample Date

17GW01

No Detections

Dissolved Metals (μg/L)
9/15/04
3 - 17.5

Total Metals (μg/L)
No Detections

Screen Interval (ft bgs)
Sample Date

Iron 43 U
Manganese 52.5

17GW02

No Detections

0 - 15

Total Metals (μg/L)

9/16/04
Dissolved Metals (μg/L)

Screen Depth
Sample Date

Iron 7,370
Manganese 239

Manganese 235

17GW10

Total Metals (μg/L)

Dissolved Metals (μg/L)
9/15/04
2 - 11

Screen Interval (ft bgs)
Sample Date

Iron 759
Manganese 10 J

Manganese 10.2 J

17GW16

Total Metals (μg/L)

Dissolved Metals (μg/L)
9/15/04
3 - 13

Notes:
Contaminants shaded green exceed Background concentrations.
μg/L = micrograms per liter
J = Value is estimated.
MCL = Federal Maximum Contaminant Level
U = Not detected above associated detection limit.
2Background values are maximum detected values in respective aquifer
 from Baker (1995) Background Report.
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SECTION 9 

Site 24 Summary and Investigation Results 

9.1 Site Background and Physical Characteristics 

9.1.1 Site Setting and History 
Site 24, Aviation Field, is an open grassy area around the Helicopter Landing Pad at 
WPNSTA Yorktown, just south of the York River (Figure 9-1).  The site is bounded by 
Bellfield Road to the north, railroad tracks to the east, Main Road to the south, and storage 
areas to the west (Figure 9-1).   

Historically, the site was utilized as an aviation field until 1927, after which it was used for 
storage of munitions on the surface and in underground caches.  The site was also used for 
storage of miscellaneous debris including batteries and cables.  Aerial photographs indicate 
that peak surface storage occurred in 1968.  The area where the helicopter landing pad is 
currently located may also have been used briefly as an explosives burning area.  Sludge 
from WPNSTA Sewage Treatment Plant #1 was reportedly dried in the eastern portion of 
the site (Figure 9-1).   

Existing site features at Site 24 include a helicopter pad and an air control tower.  The 
Daramend™ greenhouse/biocell was constructed in 1999 at Site 24 to treat Site 6 soil and 
sediment.  The biocell was used to remediate Site 6 impoundment area sediment.  Site 24 
was previously evaluated as Site Screening Area (SSA) 6.   

9.1.2 Site Geology and Hydrogeology 
The only subsurface borings completed at Site 24 were completed during installation of 
temporary wells associated with the SSA 6 Site Screening Process (SSP) Investigation as 
documented in Final Site Screening Process Report for Sites Screening Areas 1, 6, 7, and 15 
(Baker, 1996).  Based on cross-sections provided in the SSP Report and presented as 
Appendix E in this document, an unsaturated unit lithologically consistent with Columbia 
aquifer material overlies the Yorktown confining unit and Yorktown aquifer in the 
southernmost portion of the site.  In the northern portion of the site, closer to the York River, 
the Columbia aquifer and Yorktown confining unit appear to be absent.  These findings are 
consistent with the results of the 1997 USGS study (Figure 2-6).   

No permanent monitoring wells have been constructed at the site.  Therefore, no 
potentiometric surface survey has been completed.  However, groundwater flow is expected 
to be northward toward the York River.   
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9.2 Previous Investigations 

9.2.1 Geophysical Survey (1993) 
A geophysical survey was conducted in January of 1993 to identify areas of buried debris 
and fill material.  The information is documented in the Geophysical Investigation Report for 
Sites 1, 2, 3, 4, 12, 16, 17, and 21 (Baker and Weston, 1993a) and can be found as Appendix A 
of the Round One Remedial Investigation Report (Baker and Weston, 1993b).The geophysical 
data indicated several areas of buried material around the site.  The subsurface debris 
identified was both ferrous and non-ferrous and was generally buried just below the 
surface.  The buried debris areas identified during the geophysical survey are shown on 
Figure 9-1.   

9.2.2 Site Screening Process (SSP) Investigation (1994) 
Site 24 was initially investigated as SSA 6 during the 1994 SSP Investigation.  The SSP 
investigation was conducted to determine if further investigation was needed in several 
SSAs, including SSA 6.  The SSP investigation at Site 24 (SSA 6) included excavation of test 
pits, and collection of surface soil, subsurface soil, and groundwater samples.  Sample 
locations are shown on Figure 9-2.   

Nine test pits were excavated as part of the SSP investigation.  The pits were excavated to 
depths ranging from 2 to 13 feet bgs.  The debris encountered consisted of metal banding, 
pipes, metal grating, wire, and inert ordnance components (activating devices and rocket 
motor casings).  The material excavated from the test pits was stockpiled on plastic sheeting 
and returned to the trench after subsurface soil samples were collected from each test pit.   

Surface soil samples were collected at twenty-eight sampling locations (Figure 9-2). Other 
than common laboratory contaminants, three organics (tetrachloroethene, toluene, and 
chlorobenzene) were detected at concentrations of less than 5 µg/kg.  Several PAHs were 
also detected in two surface soil samples (A06-SS02 and A06-SS09).  The highest 
concentrations were in samples collected at location A06-SS02: Concentrations detected in 
this sample were: 4,chloroanaline (950 µg/kg), phananthrene (83 µg/kg), 
benzo(b)fluoranthene (250 µg/kg), benzo(k)fluoranthene (150 µg/kg), benzo(a)pyrene 
(150 µg/kg), indeno(1,2,3-cd)pyrene (81 µg/kg).  Several pesticides/PCBs were also 
detected in surface soil samples comprising beta-BHC, delta-BHC, gamma-BHC (Lindane), 
heptachlor epoxide, dieldren, 4,4-DDE, 4,4-DDT, methoxychlor, endrin aldehyde, alpha-
chlordane, gamma-chlordane, Arochlor-1254, and Arochlor-1260.  The highest 
concentrations of these constituents were detected in A06-SS02 located on the eastern edge 
of the site by Diggs Road.  Arochlor-1254 was detected at a concentration of 4,200 µg/kg in 
this sample.  Inorganics including aluminum, arsenic, barium, beryllium, cadmium, 
chromium, cobalt, copper, iron, mercury, nickel, silver, vanadium, and zinc were detected in 
surface sample locations.  Concentrations from multiple locations were comparable, and no 
specific area of contamination was defined. 

Subsurface soil samples were collected at fourteen boring locations.  Eighteen additional 
subsurface soil samples were collected at the base of the nine test pits (two at each test pit 
location).  Organic constituents were not detected or were detected at low concentrations in 
most of the subsurface soil locations.  However, the polychlorinated biphenyl (PCB), 
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Arochlor-1254, was detected in five subsurface soil samples at concentrations of up to 79,000 
µg/kg (A06-TP03).  Arochlor-1260 was also detected in three subsurface soil samples at 
concentrations of up to 4,900 µg/kg (A06-TP02).  Pesticides comprising alpha-chlordane and 
gamma-chlordane were detected at elevated concentrations in the samples from A06-TP02 
and A06-TP03.  The concentrations of inorganics were also elevated in samples from these 
test pits.  Cadmium was detected in subsurface soil samples at concentrations up to 786 
mg/kg (A06-TP02). A06-TP02 and A06-TP03 are located in the waste area to the southeast of 
the helicopter pad.  Concentrations of explosives less than 5 mg/kg were detected in one 
subsurface soil sample collected at A06-TP05. 

Groundwater samples were collected from ten temporary well sampling locations 
(Figure 9-2). Groundwater detections are included in Table 9-1.  Three VOCs (TCE, cis-1,2 
DCE, and ethylbenzene) were detected at low concentrations in the sample collected at A06-
HP03, south of the helicopter landing pad.  Maximum concentrations of these constituents 
were 1 µg/L, 0.6 µg/L, and 10 µg/L respectively.  Nitrobenzene was detected in the sample 
collected at A06-HP04 at a concentration of 3.2 µg/L.  2,4,6-Trinitrotoluene (2,4,6-TNT) and 
4-amino-2,6-dinitrotoluene (4-amino-2,6-DNT) were detected in the sample collected at A06-
HP10 at concentrations of 0.73 µg/L and 1.3 µg/L respectively.  No SVOCs or PCBs were 
detected in groundwater samples.  Concentrations of dissolved inorganics were comparable 
to background concentrations.   

The SSP report recommended that additional RI/FS efforts be conducted for the portion of 
SSA 6 which is now considered to be Site 24 to define the extent of potential soil and 
groundwater contamination (Baker, 1996). 

9.2.3 Round One Remedial Investigation (RI) - 2002 
The Round One RI at Site 24 conducted in September 1997, consisted of a surface soil 
investigation to obtain information to be used in the baseline human health and ecological 
risk assessments and to further evaluate the nature of surface soil contamination at the site.  
The efforts from this investigation are documented in the Draft Final Remedial Investigation 
Report for Sites 23, 24, 25, and 26 (Baker, 2002).  Five surface soil samples and one duplicate 
sample were collected at Site 24 during the Round One RI (Figure 9-2).  Sample locations 
were located just south and east of the test pits from which the soil samples with high 
concentrations of PCBs and cadmium were collected during the SSP investigation (TP02 and 
TP03).  These data and the data collected during the SSP were evaluated as part of the 
human health and ecological risk assessments.  The human health risk assessment identified 
a cumulative risk to the future adult construction worker from ingestion of and dermal 
contact with cadmium and PCBs in subsurface soil (Baker, 2002).  The ecological risk 
assessment indicated that terrestrial receptors may be adversely impacted by soil 
concentrations of aluminum, chromium, copper, iron, mercury, silver, and vanadium.  The 
Round One RI has not been finalized.  Both the human health and ecological risk 
assessments will be updated based on more current guidance. 

9.2.4 Nature and Extent of Groundwater Contamination and Fate and Transport 
Mechanisms 

The nature and extent of groundwater contamination at Site 24 has not been defined.  There 
are no permanent monitoring wells on site.  Temporary well samples collected at the site 
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were not located in all of the areas where wastes were previously disposed.  Low 
concentrations of organics detected in temporary wells were not above corresponding 
MCLs.  Concentrations of explosives were generally low. 

Based on the human health risk assessment, there is an unacceptable cumulative risk to the 
future construction worker due to cadmium and PCB contamination in soils.  PCBs in 
general are characterized by low water solubility, low volatility, a high affinity for organic 
matter, and high resistance to chemical or biological degradation. The PCB congeners 
present in aroclors generally become tightly adsorbed to soil particles if they are released to 
soil. Due to their low solubility and high tendency to adsorb to soil, PCBs in the soil 
generally do not result in significant groundwater contamination. Cadmium also binds 
strongly to soil and does not have a tendency to leach into groundwater.  Therefore, it is 
possible that identified soil contamination at the site is not impacting other media. 

9.3 Site Status and Recommendations 
Groundwater samples were not collected from Site 24 as part of this Phase I Groundwater 
RI.  Existing groundwater data collected from temporary wells cannot be used for the 
purposes of a risk assessment because the temporary wells were not constructed with filter 
packs and were not developed.  Consequently, analytical samples collected from them may 
not be representative of aquifer characteristics.  Additionally, groundwater sample locations 
from the SSP investigation were not located in the disposal areas identified during the 
geophysical survey and there were no groundwater samples collected in the areas of PCB 
and cadmium contaminated soil.  The Round One RI for soil at Sites 23, 24, 25, and 26 has 
not been finalized.   

Therefore, it is recommended that Site 24 be removed from the Round One RI for soil report 
and that additional soil and groundwater characterization be conducted to sufficiently 
delineate the nature and extent of contamination. Furthermore, it is recommended that 
potential risks associated with contaminated media be quantified including the addition of a 
Step 3a ERA into the RI.   

It is recommended that future activities at the site involve investigation groundwater 
beneath the former areas of debris identified during the geophysical survey and areas where 
soil contamination has been identified during previous investigations.   



TABLE 9-1
Hydropunch Groundwater Sampling Analytical Results at Site 24

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Ethylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.8 J 1 U
Trichloroethene 1 U 1 U 1 U 1 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene 1 U 1 U 3 10 1 U 1 U 1 U 1 U 1 U 1 U 4

Pesticide/Polychlorinated Biphenyls (UG/L)
beta-BHC 0.05 UJ 0.05 UJ 0.05 U 0.05 UJ 0.05 UJ 0.026 J 0.05 UJ 0.05 UJ 0.05 U 0.05 UL 0.05 UJ
delta-BHC 0.05 UJ 0.029 J 0.05 U 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U 0.05 UL 0.029 J

Explosives (UG/L)
2,4,6-Trinitrotoluene 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.73
4-Amino-2,6-dinitrotoluene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.7
Nitrobenzene 0.73 U 0.73 U 0.73 U 0.73 U 3.2 0.73 U 2.6 U 0.73 U 4.1 U 0.73 U 0.73 U

Total Metals (UG/L)
Aluminum 77,200 J 29,000 J 14,800 J 18,300 J 9,040 52,700 J 44,000 J 15,500 J 4,580 98,800 J 19,100 J
Antimony 19.8 L 12.7 L 12.2 UL 15.7 L 12.2 UL 23 L 13.3 L 12.2 UL 12.2 R 28.3 L 12.2 UL
Arsenic 65.7 26.3 15.5 22.2 8.9 67.3 59.9 19.6 5.8 436 16.5
Barium 255 146 74.4 94 56.6 187 190 92.3 37.7 474 95.4
Beryllium 4.4 1.8 1.1 1.6 1 U 3.8 3.2 1.1 1.4 7.8 1.2
Cadmium 1.9 1.5 U 1.5 U 1.5 U 1.5 U 2.8 1.7 1.8 1.5 U 27.1 1.5 U
Calcium 2,350,000 880,000 656,000 836,000 350,000 2,170,000 1,140,000 168,000 8,640 1,230,000 594,000
Chromium 232 86.1 41.5 64.7 27.2 159 160 62.4 15.8 500 49.6
Cobalt 42.9 19.6 12 19.6 9.7 42.6 30.9 9.7 9.4 87.2 16.3
Copper 66 28 16.9 23.1 9 52.5 45.3 18.6 7.4 107 19.4
Cyanide 20 U 5.4 5 U 5 U 5 U 20 U 5 U 5 U 5 U 6.8 5.2
Iron 155,000 70,400 33,000 52,500 26,900 153,000 131,000 38,900 13,900 279,000 39,500
Lead 61.2 27.2 13.6 21.7 7.5 J 51.3 43.8 16.2 4.2 113 17.8
Magnesium 76,000 20,200 10,300 14,600 13,800 29,100 24,000 12,100 4,250 56,800 10,800
Manganese 1,010 452 205 286 193 920 631 247 116 1,690 321
Nickel 93.9 35.2 16.6 32.2 8.9 89.4 63.8 17.8 23.1 237 20.9
Potassium 19,900 8,760 5,580 7,170 3,990 14,100 18,200 12,900 4,870 42,900 5,430
Selenium 6.2 2.6 U 2.6 U 3.7 2.6 U 4.3 2.8 2.6 U 2.6 UL 28.4 2.6 U
Sodium 14,400 7,880 7,710 8,420 6,510 9,790 11,700 7,410 4,710 17,400 6,340
Vanadium 210 80.6 44.1 61.3 24 144 140 50.8 13.2 L 603 55.5
Zinc 322 J 134 J 68.4 J 112 J 41 J 294 J 242 J 91.6 J 39 B 618 J 96.3 J

Dissolved Metals (UG/L)
Aluminum 11 U 11 U 11 U 11 U 11 U 20.3 11 U 11 U 11 U 11 U 11 U
Barium 21.1 34.3 23 23.2 21 9.9 25.5 38.8 21.5 63.4 23
Beryllium 0.1 U 0.11 0.18 0.13 1 U 0.16 0.1 U 0.13 0.23 B 0.1 U 0.22
Calcium 79,200 141,000 112,000 116,000 89,000 85,300 87,500 77,900 7,920 72,500 99,400
Cobalt 1.9 U 1.9 U 1.9 U 1.9 U 2.2 1.9 U 1.9 U 1.9 U 2.1 1.9 U 1.9 U
Copper 14.1 11.3 15.6 8.8 9.6 15.4 1.5 8.8 7.3 7.3 13.4
Iron 1.5 U 66.1 40.8 B 1.5 U 1.5 U 35.6 B 12.5 B 8.3 B 3,080 12.1 B 2.4 B
Magnesium 2,310 4,260 2,600 2,630 3,950 2,180 2,370 4,700 2,600 5,720 2,170
Manganese 3.7 59.6 13 14.5 27.6 6 33.9 55.1 76.7 25.6 12.2
Nickel 4.3 U 4.8 4.5 4.3 U 4.3 U 4.4 4.3 U 6.1 9.3 4.3 U 6.2
Potassium 1,540 1,870 1,750 1,430 1,700 1,950 4,230 6,640 3,050 3,720 1,730
Sodium 6,700 5,090 6,100 6,250 5,250 4,090 6,720 6,570 4,620 8,110 4,320
Thallium 4 U 5.3 4 U 4.4 4 U 4 U 4 U 4 U 4 U 4 U 4 U
Vanadium 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.9

Notes:
     Shaded values indicate the analyte was detected
     UG/L = Micrograms per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher
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SECTION 10 

Site 25 Summary and Investigation Results 

10.1 Site 25 Background and Physical Characteristics 

10.1.1 Site Setting and History 
Site 25, the Rocket Plant, formerly identified as SSA 7, is located at the end of Main Road 
just east of Felgates Creek (Figure 10-1).  Building 373, where explosives loading was 
conducted, is located in the southwest portion of the site.  Prior to the 1960s, wash/rinse 
water from the cleanup of formulation/pouring equipment drained into a settling basin 
within the building for removal of suspended solids.  The solids were incinerated at Site 4 
(Burning Pad Residue Landfill).  The wash/rinse water was then discharged into Felgates 
Creek (Figure 10-1).  The discharge line to the creek was plugged in the early 1980s and a 
220-gallon underground wastewater storage tank (UST) was installed to contain the 
wash/rinse water.  The UST was a precast concrete pipe installed vertically into the ground 
with a bottom section cast in the concrete pipe.  The wastewater UST received batch wastes 
from Naval Explosives Development Engineering Department (NEDED) research and 
development and the wash/rinse water.  Once the tank was filled, the water was filtered 
through a carbon unit and discharged to the sanitary sewer system.  The use of the 
wastewater UST was curtailed in the early 1980s and an aboveground storage tank (AST) 
was installed at the north end of the building.  Materials contained within the tanks 
consisted of binders, curatives, catalysts, stabilizers, and explosives. 

Site 25 is relatively flat with a slight surface depression west of Building 373.  A wooded 
area lies just west of this surface depression and separates the site area from Felgates Creek.   

10.1.2 Site Hydrogeology 
Site 25 is located on the Croaker Flat Terrace within the Virginia Coastal Plain 
Physiographic Province.  Descriptions of the lithologic units present at Site 25 and WPNSTA 
Yorktown are provided in Section 2.2.  Construction details for wells within Site 25 are 
provided on Table 10-1.  Based on boring logs included in Appendix A, the surficial geology 
at Site 25 consists of an unsaturated clay layer lithologically consistent with the Yorktown 
confining unit.  Since the water table consistently lies below the clay layer, the Yorktown-
Eastover aquifer beneath the clay behaves as an unconfined aquifer.  These findings are 
consistent with the results of the 1997 USGS study (Figure 2-6).  Based on the 1997 USGS 
report, the Yorktown-Eastover aquifer is approximately 70 feet thick in the vicinity of Site 
25.  The Eastover-Calvert confining unit lies beneath the Yorktown-Eastover aquifer.  Cross-
sections of the site are provided in Appendix E of this document.   

Groundwater elevation data collected as part of this Phase I Groundwater RI (Table 10-2) 
indicates groundwater flow to the west toward Felgates Creek (Figure 10-2).  
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10.2 Site 25 Previous Investigations 

10.2.1 SSP Investigation -1996 
Site 25 was initially investigated as SSA 7 during the SSP Investigation conducted in the fall 
of 1994.  The SSP investigation was conducted to determine if further investigation was 
needed in several SSAs, including SSA 7.  This information can be found in the Final Site 
Screenig Process Report for Sites Screening Areas 1, 6, 7, and 15 (Baker, 1996).  The SSP 
investigation focused on four areas within SSA 7:  the Group 18 Magazine Area, the Main 
Road Disposal Area, the Building 373 Rocket Plant Area, and the Building 373 UST.  Soil, 
groundwater, surface water, and sediment were investigated.  The sample locations in the 
Building 373 UST area are shown on Figure 10-3.  Groundwater analytical results are 
included in Table 10-3 with the results of this Phase I Groundwater RI.   

Nitramines were detected in three soil sample locations during the SSP: A07HA04, 
A07HA05, and A07SB06.  These locations are in the proximity of the location of the former 
discharge line to Felgates Creek.  HMX and RDX were detected at maximum concentrations 
of 30,000 µg/kg and 580 µg/kg respectively.  VOCs and nitramine compounds were 
detected in SSP groundwater samples.  The highest concentrations of these constituents 
were in the area of the former UST (HP02, HP05, and HP06).  Volatiles detected in 
groundwater included 1,1-DCE; 1,1-DCA; 1,1,1-TCA; TCE, and ethylbenzene.  Explosives 
and VOCs were not detected in surface water and sediment samples collected in Felgates 
Creek adjacent to the site.  

Based on a risk screening, the SSP investigation report recommended additional RI/FS 
activities for the Building 373 UST area only.  This area was renamed Site 25.   

10.2.2 Removal Action - 1996 
A removal action was conducted at in June and July of 1996 by OHM.  The purpose of the 
removal action was to remove the 500-gallon UST and associated piping.  During the 
removal action, the bottom section, which had been cast to the concrete pipe, was heavily 
stained.  The soil from beneath and around the UST was removed.  Confirmation sampling 
conducted indicated the presence of VOCs and nitramine compounds in the soil remaining 
after the tank was removed.  Total VOCs concentrations in soils within the excavation 
ranged from not detected to 93 µg/kg.  Total nitramine concentrations ranged from not 
detected to 8,530 µg/kg.   

10.2.3 Round One RI - 2002  
A Round One RI was conducted in 1997 to further determine the nature and extent of 
groundwater contamination at the site and to evaluate the extent of remaining soil 
contamination around the excavated UST.  The efforts from this investigation are 
documented in the Draft Final Remedial Investigation Report for Sites 23, 24, 25, and 26 (Baker, 
2002).  Five monitoring wells were installed to support groundwater investigation at the 
site.  Surface soil, subsurface soil, groundwater, and sediment samples were obtained at 
locations shown on Figure 10-3.  These samples were analyzed for TCL organics, nitramines, 
and inorganics.  Groundwater analytical detections are included with the results of this RI 
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on Table 10-3.  Sediment and surface water sample results are included on Tables 10-4 and 
10-5, respectively. 

With the exception of a methylene chloride, a common laboratory contaminant, no VOCs 
were detected in surface soil samples collected during the Round One RI.  One pesticide, 
endrin ketone, was detected in a sample collected just south of the former UST at a 
concentration of 0.33 J µg/L.  There were no other organics detected in surface soil samples 
during the Round One RI.  Aluminum, arsenic, barium, chromium, cobalt, copper, iron, 
lead, manganese, nickel, vanadium and zinc were detected in one or more surface soil 
samples.  However, no discernable pattern or hot spots were identified associated with 
these metals concentrations.  Results for samples collected across the site were comparable.  
Therefore, it was concluded that site surface soils were not impacted by previous site 
operations.   

Concentrations of methylene chloride, acetone, 1,1,1-TCA, TCE, toluene, and xylenes, were 
detected in Site 25 subsurface soil samples collected as part of the Round One RI.  
Methylene chloride and acetone are common laboratory contaminants.  1,1,1-TCA and TCE 
were detected at concentrations of 15 µg/kg or less in only two samples.  HMX was detected 
in subsurface soil at concentrations of up to 7,430 µg/kg.  The highest concentrations of 
HMX were in the vicinity of the abandoned UST.  Twenty-two metals and cyanide were also 
detected in subsurface soil samples at Site 25.   

No pesticides, PCBs, or SVOCs were detected in Site 25 groundwater.  Six VOCs were 
detected in groundwater samples: 1,1-DCE, 1,1-DCA, chloroform, 1,1,1-TCA, 
bromodichloromethane, and ethylbenzene.  The highest CVOC detection was the 
concentration of 1,1,1-TCA in the sample from shallow well 25GW02 (110 µg/L).  RDX was 
detected in one Site 25 groundwater sample during the Round One RI (25GW02) at a 
concentration of 22 µg/L. This was the only explosives detection in groundwater during the 
Round One RI. The concentrations of total arsenic exceeded the MCL in samples from all 
site wells.  The maximum concentration was detected in the unfiltered sample from 25GW04 
(501 µg/L).  Arsenic was not detected in the filtered groundwater samples collected at the 
site.   

BEHP, 3-nitrotoluene and several inorganics were detected in one or more surface water 
samples.  3-nitrotoluene was detected in the parent and duplicate samples from station 
25SW01 at a maximum concentration of 0.27 J µg/L.  This sampling location is located west 
of the excavated UST on the east side of Felgates Creek.  Several inorganic constituents were 
also detected it surface water.  Concentrations of these constituents detected in samples 
collected southwest of the former discharge line were comparable to those collected 
northwest of Building 373, downgradient of the former piping and excavated UST 
(Table 10-5). 

Benzene, tetrachloroethene (PCE), and toluene were detected in Site 25 sediment samples 
collected during the RI. Toluene and PCE were detected at concentrations of 88 µg/kg and 
2 J µg/kg in a sample from location 25SD008 located near the former discharge pipe to 
Felgates Creek.  Benzene was detected at a concentration of 2 J µg/kg in a sample from 
location 25SD006 located downgradient of the former discharge pipe.  Nine SVOCs were 
detected in the duplicated sediment sample from 25SD001:  benzo(a) anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, 
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indeno(1,2,3)pyrene, pyrene and bis(2-ethylhexyl)phthalate.  These results may be 
erroneous, however, because these compounds were not detected in the parent sample 
collected from this location at the same depth.  Three pesticides (endosulfan I, 
methoxychlor, and alpha chlordane) were detected in one or more samples at concentrations 
of up to 8.7 J µg/kg.  Arochlor 1260 was detected at a maximum concentration of 16 J µg/kg 
in the sample collected at 25SD11, upgradient of the discharge line and the location of the 
former UST (Figure 10-3 and Table 10-4).   

Risk calculations performed on the Round One RI data indicated that no unacceptable 
human health risks or hazards were present at Site 25.  Potential risks to the terrestrial 
environment at Site 25 were identified based on a screening of concentrations against flora 
and fauna toxicity values.  These potential risks were related to concentrations of aluminum, 
chromium, copper, iron, vanadium and zinc in soils.  Potential risk to the aquatic 
environment was also identified resulting from concentrations of 3-nitrotoluene, aluminum, 
cobalt, copper, cyanide, iron, and manganese in surface water (Baker, 2002). 

10.3 Site 25 Field Activities 
In order to provide additional data to evaluate the nature and extent of explosives and 
metals in groundwater, samples were collected from four Site 25 Yorktown-Eastover aquifer 
monitoring wells as part of this Phase I Groundwater RI (25GW02, 25GW02A, 25GW03, and 
25GW04).  Because potential risks at this site based on data included in the RI were related 
to metals and nitramines, samples were analyzed for nitramine compounds and total and 
dissolved TAL inorganics only.  VOCs, although present, were not analyzed because they 
were not found to present a risk to potential human receptors.   

Sampling and QA/QC procedures are included in Sections 3.1.3 and 3.1.4 of this document 
respectively.  Table 10-6 presents the samples collected, including associated QA/QC 
samples, and the analytical parameters for these samples and those collected during the 
1997 RI, while Figure 10-1 shows the location of the Site 25 monitoring wells.  Field 
parameters measured during well purging (pH, temperature, conductivity, and turbidity) 
are included in Table 10-7. 

10.4 Site 25 Analytical Results 
This section summarizes the analytical results of sampling conducted during RI field 
activities.  Analytical detections are presented in Table 10-3.  Analytical results that 
exceeded MCLs and/or background concentrations are shown on Figure 10-4.  Complete 
analytical results are included in Appendix F. 

10.4.1 Metals and Cyanide Analytical Results 
Six inorganics were detected in unfiltered metals samples: aluminum, calcium, magnesium, 
nickel, potassium, and sodium.  Constituents not considered detections (B and U flagged 
results) included antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, 
copper, cyanide, iron, lead, manganese, mercury, selenium, silver, thallium, vanadium and 
zinc.  
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The total concentration of nickel in the sample from 25GW02A (7.7 µg/L) exceeded the base 
wide maximum background concentration of 7.7 J µg/L for this metal.  There were no other 
exceedances of background maximums for non-human nutrients. 

The inorganics detected in unfiltered groundwater samples in addition to barium were also 
detected in filtered groundwater samples.   

The dissolved concentration of aluminum in the sample from 25GW02A (674 µg/L) 
exceeded the base wide maximum concentration for this metal (146 µg/L).  The 
concentrations of dissolved nickel in the samples from 25GW02 (0.93 J µg/L) and 25GW02A 
(1.4 J µg/L) also exceeded the maximum background concentration as nickel was not 
detected in the dissolved background data set.  There were no other exceedances of 
background maximum concentrations for non-human nutrient inorganics. 

Barium, vanadium, and zinc were detected in Site 25 dissolved metals samples, but were 
flagged with B qualifiers during validation and are thus considered non-detections.  For the 
same reason described in the section on total metals, these non-detect results may not be 
reflective of actual concentrations in aquifer water.  

10.4.2 Explosives Analytical Results 
HMX and RDX were detected at concentrations of 32 µg/L and 35 µg/L respectively in the 
sample collected at 25GW04.  The concentration of RDX was greater than the tap water 
value of 0.61 µg/L.  These were the only detections of explosives at Site 25.  Explosives were 
not detected in the background data set.  Explosives are not considered naturally occurring 
and are not anthropogenic chemicals that are generally found across wide-spread areas 
under typical land use scenarios.  

10.5 Site 25 Nature and Extent of Contamination and Fate and 
Transport 

HMX and RDX were detected in groundwater from 25GW04.  RDX exceeds the tap water 
RBC of 0.61 µg/L.  Concentrations of RDX were detected in only one well (25GW04) located 
south of the former discharge line to Felgates Creek. It is possible that the source of this 
constituent may be this discharge line where nitramines were detected soil samples during 
the SSP.  There are currently no wells installed in this area.  HMX and RDX tend to adsorb 
to soil and are not typically very mobile.  If they were transported in groundwater, they 
would likely flow to the west toward Felgates Creek.  However, these constituents were not 
detected in surface water or sediment samples collected during the Round One RI 
conducted at the site indicating that the compounds are not being transported in 
measurable quantities into the surface water body.   

10.6 Conclusions and Recommendations 
Although the concentration of dissolved aluminum exceeded the maximum background 
concentration in groundwater and potential risks to aquatic receptors were identified 
during the RI related to exposure to metals in surface water and sediment, it is likely that 
metals concentrations are not site related.  There is no history of a release of metals at the 
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site. Additionally, concentrations of aluminum are higher in the deeper portion of the 
Yorktown-Eastover aquifer (25GW02A) than they are in the shallow well pair for this well.  
This well pair was installed in the location of historic release from the UST.  Aluminum is 
not very mobile and would not be expected to migrate from the known source area to the 
lower portion of the Yorktown-Eastover aquifer.  Dissolved concentrations of metals in 
groundwater are comparable across the site.  Concentrations in the known source area are 
not higher than those detected in upgradient wells (25GW01 and 25GW03).   

1. Therefore, no additional investigation is recommended to address concentrations of 
metals in groundwater, surface water, or sediment.   

HMX and RDX were detected in groundwater from 25GW04.  Although a quantitative risk 
assessment has not been conducted, it is possible that the concentrations of RDX present an 
unacceptable risk to human health based on the corresponding tap water RBC of 0.61 µg/L.  
Based on soil sample results from the SSP study, it is possible that the former discharge line 
to Felgates Creek is the source of the explosives contamination at the site.  

2. Further investigation should be conducted to delineate perchlorates and explosives 
(including nitroglycerin, 3,5-dinitroaniline, PETN, diphenylamine, n-nitro-
sodiphenylamine, ammonium nitrate, and nitroguanidine) in groundwater at the 
site. This sampling will include the analysis of perchlorate.   

3. If groundwater contamination is identified that could discharge to Felgates Creek, 
additional surface water and/or sediment sampling is recommended. 

Additionally, it is recommended that human health and ecological risks at the site be 
quantified using current guidance. 



TABLE 10-1
Groundwater Monitoring Well Construction Details at Site 25
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Date

Top of PVC 
Casing 

Elevation

Ground 
Surface 

Elevation
Boring Total 

Depth

Elevation 
Bottom of 

Boring
Well 

Diameter

Total 
Well 

Depth

Bottom 
Well 

Elevation

Outer 
Casing 
Interval

Depth to 
Screen 
Interval

Top of 
Screen 
Interval 

Elevation

Bottom of 
Screen 
Interval 

Elevation

Depth to 
Top of 
Sand 
Pack

Depth to Top 
of Bentonite

Well Number Aquifer Installed (ft msl) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft msl) (ft bgs) (ft bgs) (ft msl) (ft msl) (ft bgs) (ft bgs)
25GW01 Yorktown-Eastover 09/14/97 24.29 22.20 29 -6.80 2 19 3.20 -- 19 - 29 3.2 -6.8 14 17
25GW02 Yorktown-Eastover 09/13/97 24.55 22.51 29 -6.49 2 29 -6.49 -- 19 - 29 3.5 -6.5 14 17
25GW02A Yorktown-Eastover 09/12/97 24.41 22.45 69 -46.55 2 69 -46.55 -- 59 - 69 -36.6 -46.6 54 57
25GW03 Yorktown-Eastover 09/14/97 23.87 21.71 29 -7.29 2 29 -7.29 -- 19 - 29 2.7 -7.3 14 17
25GW04 Yorktown-Eastover 09/13/97 24.18 22.31 29 -6.69 2 29 -6.69 -- 19 - 29 3.3 -6.7 14 17

NOTES:
msl - mean sea level (in feet)
bgs - Below Ground Surface (in feet)
-- NA
(1) Modified well construction due to shallow groundwater table
(2) Drive point, no sand pack
(3) Staff gauge



TABLE 10-2
Summary of Groundwater Elevation Data at Site 25
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Monitoring Well Aquifer
Depth to Water (ft) 
October 12, 2004

Top of Casing (ft 
above msl)

Groundwater Elevation 
(ft above msl)

October 12, 2004
25GW01 Yorktown-Eastover 21.06 24.29 3.23
25GW02 Yorktown-Eastover 18.84 24.55 5.71

25GW02A Yorktown-Eastover 20.43 24.41 3.98
25GW03 Yorktown-Eastover 17.84 23.87 6.03
25GW04 Yorktown-Eastover 21.48 24.18 2.70

Note:
msl - mean sea level



TABLE 10-3

Groundwater Analytical Detections at Site 25
Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25

Naval Weapons Station Yorktown
Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 200 1 U 2 J 2 J 110 NA 10 U NA NA 17 NA 3 J NA
1,1-Dichloroethane No MCL 1 U 10 U 10 U 5 J NA 10 U NA NA 10 U NA 10 U NA
1,1-Dichloroethene 7 1 U 10 U 10 U 20 NA 10 U NA NA 5 J NA 4 J NA
Bromodichloromethane 80 1 U 10 U 10 U 10 U NA 10 U NA NA 10 U NA 4 J NA
Chloroform 80 1 U 4 J 4 J 5 J NA 10 U NA NA 1 J NA 37 NA
Ethylbenzene 700 1 U 0.5 J 0.6 J 10 U NA 10 U NA NA 10 U NA 10 U NA

Explosives (UG/L)
HMX No MCL 0.61 U 0.5 U 0.5 U 21 B 6.7 B 0.5 U 2.5 U 2.5 U 0.5 U 2.5 U 0.5 U 32
RDX No MCL 0.59 U 0.5 U 0.5 U 22 2.5 U 0.5 U 2.5 U 2.5 U 0.5 U 2.5 U 0.5 U 35

Total Metals (UG/L)
Aluminum No MCL 1160 34,600 K 27,600 K 7,060 K 80.7 U 2,690 K 580 599 50,100 K 80.7 U 166,000 K 80.7 U
Arsenic 10 3.5 J 139 142 19.4 2.1 U 4.8 B 3.3 B 2.9 B 222 2.1 U 501 2.1 U
Barium 2,000 43.6 J 125 J 116 J 40.6 J 15.4 B 15.9 J 13.7 B 14.7 B 165 J 7.3 B 528 17.7 B
Beryllium 4 0.2 U 2.1 B 2 B 0.2 U 0.1 U 0.58 B 0.1 U 0.1 U 2.8 B 0.1 U 9.4 K 0.1 U
Cadmium 5 2.3 U 4 J 4.1 J 1 J 0.2 U 0.2 U 0.2 U 0.2 U 6.8 0.2 U 23.3 0.2 U
Calcium No MCL 67100 231,000 232,000 130,000 J 91,600 64,000 44,200 46,500 250,000 80,100 592,000 106,000
Chromium 100 4.7 L 188 168 33.7 0.9 U 27.5 6.6 B 4.4 B 259 0.9 U 857 0.93 B
Cobalt No MCL 2.1 U 19.9 J 19 J 3.6 J 0.5 U 1.6 J 0.5 U 0.5 U 28.2 J 0.5 U 80.2 0.5 U
Copper 1,300 4.5 J 25.1 25 J 3.9 UL 0.6 U 3.9 B 0.6 U 0.65 B 37.4 0.6 U 120 0.6 U
Cyanide 200 5 U 10 R 10 R 2.9 J 2.9 B 10 R 1.1 U 1.5 B 10 R 2.5 B 10 R 3 B
Iron No MCL 2350 83,000 78,800 13,300 43 U 5,440 61.7 B 73 B 113,000 43 U 349,000 56.8 B
Lead 15 1.5 U 30.1 J 27.5 J 4.7 J 1.1 U 2 UL 1.1 U 1.1 U 38.7 J 1.1 U 140 J 1.1 U
Magnesium No MCL 3350 J 11,500 10,700 4,130 J 1,740 J 1,730 J 43.8 U 43.8 U 15,400 1,720 J 45,300 1,140 J
Manganese No MCL 18.4 298 293 81.3 0.2 U 27.1 0.68 B 0.85 B 401 0.2 U 1,180 0.4 B
Mercury 2 0.2 UL 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ 0.17 J 0.1 UJ
Nickel No MCL 5.2 U 63.2 59 10 J 0.6 U 3.9 J 7.7 J 3.7 J 103 0.6 U 301 0.6 U
Potassium No MCL 5510 11,600 11,000 3,200 J 1,150 J 23,300 10,400 10,700 14,200 132 J 45,600 318 J
Selenium 50 2.9 J 3.2 U 5.5 K 4.1 UL 2.4 U 3.2 U 2.4 U 2.4 U 6.4 K 2.4 U 17.1 2.4 U
Sodium No MCL 8300 8,220 8,680 6,300 35,800 25,400 16,900 17,600 5,270 10,900 14,600 6,320
Vanadium No MCL 7.5 J 243 212 47 J 0.6 U 13.2 J 1.4 B 1.2 B 398 0.6 U 1,140 0.7 B
Zinc No MCL 14.9 J 162 J 160 J 32.6 J 4.1 U 16.8 B 4.1 U 4.1 U 251 J 4.1 U 707 J 4.3 B

Dissolved Metals (UG/L)
Aluminum No MCL 146 J 85.1 B 22.7 B 52.3 U 80.7 U 731 674 657 32.9 B 80.7 U 41.6 B 80.7 U
Barium 2,000 30.9 J 14.9 J 12.5 J 17.7 J 14.8 B 2 B 15.7 B 15.3 B 12.1 J 7 B 10.2 J 17.4 B
Cadmium 5 2.3 U 0.2 B 0.2 U 0.3 U 0.2 U 0.2 U 0.2 U 0.2 U 0.22 J 0.2 U 0.2 U 0.2 U
Calcium No MCL 69800 106,000 105,000 118,000 J 87,900 4,840 J 47,800 48,100 86,300 77,700 58,700 104,000
Copper 1,300 4 J 1.6 J 1.2 U 3.9 UL 0.6 U 1.6 B 0.5 U 0.5 U 1.7 J 0.6 U 1.2 U 0.6 U
Magnesium No MCL 3410 J 1,930 J 1,870 J 2,470 J 1,680 J 879 J 4.9 U 4.9 U 1,890 J 1,590 J 722 J 1,120 J
Manganese No MCL 12.2 J 14.5 J 11.8 J 33.1 5.5 J 1.9 B 0.1 U 0.1 U 14.7 J 1 J 12.6 J 0.86 B
Nickel No MCL 5.2 U 1.5 U 1.5 U 2.8 U 0.93 J 1.5 U 0.5 U 1.4 J 1.5 U 0.6 U 1.5 U 0.75 J
Potassium No MCL 5680 1,310 J 1,280 J 1,020 J 1,190 J 20,700 11,300 11,300 598 J 132 J 646 J 326 J
Sodium No MCL 8570 7,090 B 6,060 B 4,790 J 36,700 25,700 18,600 18,900 3,290 B 11,200 8,250 6,710
Vanadium No MCL 6.3 J 0.61 B 0.6 U 1 U 0.6 U 5.8 J 1.9 B 1.6 B 0.6 U 0.6 U 0.81 B 0.6 U
Zinc No MCL 5.9 J 6.3 B 6.3 B 12.7 J 6 B 2.7 B 3.5 B 8.2 B 6.4 B 4.1 U 58.7 4.1 U

YS25-GW001
YS25-MW001-1097

10/08/97
YS25-MW001P-1097

10/08/97

YS25-GW002A
YS25-MW002-0904

09/17/04
YS25-MW002A-1097

10/08/97

YS25-GW002
YS25-MW002A-0904

09/23/04

Yorktown-Eastover

YS25-MW002AP-0904
09/23/04

YS25-GW004
YS25-MW003-1097

10/08/97
YS25-MW003-0904

09/17/04

YS25-GW003
YS25-MW004-1097

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data GW RI Data

YS25-MW004-0904
09/17/0410/08/97

YS25-MW002-0997
09/27/97

MCL-
Groundw

ater

GW RI Data Historical Data GW RI Data

Maximum 
Background - 

Yorktown-
Eastover 
Aquifer Historical Data GW RI Data GW RI Data Historical DataHistorical Data
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TABLE 10-3

Groundwater Analytical Detections at Site 25
Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25

Naval Weapons Station Yorktown
Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS25-GW001
YS25-MW001-1097

10/08/97
YS25-MW001P-1097

10/08/97

YS25-GW002A
YS25-MW002-0904

09/17/04
YS25-MW002A-1097

10/08/97

YS25-GW002
YS25-MW002A-0904

09/23/04

Yorktown-Eastover

YS25-MW002AP-0904
09/23/04

YS25-GW004
YS25-MW003-1097

10/08/97
YS25-MW003-0904

09/17/04

YS25-GW003
YS25-MW004-1097

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data GW RI Data

YS25-MW004-0904
09/17/0410/08/97

YS25-MW002-0997
09/27/97

MCL-
Groundw

ater

GW RI Data Historical Data GW RI Data

Maximum 
Background - 

Yorktown-
Eastover 
Aquifer Historical Data GW RI Data GW RI Data Historical DataHistorical Data

Wet Chemistry (MG/L)
Chloride No MCL NA 3.9 NA 4.2 NA 8.4 NA NA 2.6 NA 10.9 NA
Methane No MCL NA 2.00E-07 NA 5.00E-07 NA 3.00E-07 NA NA 4.00E-07 NA 1.10E-06 NA
Sulfate No MCL NA 13.8 NA 12 NA 14 NA NA 7.5 NA 27.5 NA
Sulfide No MCL NA 0.65 NA 1.5 NA 0.65 NA NA 3.1 NA 0.5 U NA
Total dissolved solids (TDS) No MCL NA 90 NA 320 NA 140 NA NA 220 NA 65 NA
Total organic carbon (TOC) No MCL NA 0.005 NA 1.00E-03 NA 1.00E-03 NA NA 0.002 NA 0.003 NA
Total suspended solids (TSS) No MCL NA 2,200 NA 700 NA 66 NA NA 1,700 NA 5,100 NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     MCL = Federal Maximum Contaminant Level
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher
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TABLE 10-4
Sediment Analytical Detections at Site 25

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone 34 U 32 U 27 U 32 U 22 U 16 U 15 U 12 U 13 U 14 U 14 U 14 U 16 U 14 U 14 U
Benzene 34 U 32 U 27 U 32 U 22 U 16 U 15 U 12 U 13 U 14 U 14 U 1 J 2 J 14 U 14 U
Carbon disulfide 34 U 32 U 27 U 32 U 22 U 16 U 15 U 12 U 13 U 14 U 14 U 0.8 J 3 J 14 U 14
Tetrachloroethene 34 U 32 U 27 U 32 U 22 U 16 U 15 U 12 U 13 U 14 U 14 U 14 U 16 U 14 U 14 U
Toluene 34 U 32 U 27 U 32 U 22 U 16 U 15 U 12 U 13 U 14 U 14 U 14 U 16 U 14 U 14 U

Semi-volatile Organic Compounds (UG/KG)
2,4-Dinitrotoluene 1,100 U 1,100 U 870 U 1,000 U 690 U 530 U 460 U 400 U 410 U 440 U 450 U 450 U 540 U 470 U 440 U
Benzo(a)anthracene 1,100 U 260 J 870 U 1,000 U 690 U 530 U 460 U 400 U 410 U 440 U 450 U 450 U 540 U 470 U 440 U
Benzo(a)pyrene 1,100 U 300 J 870 U 1,000 U 690 U 530 U 460 U 400 U 410 U 440 U 450 U 450 U 540 U 470 U 440 U
Benzo(b)fluoranthene 1,100 U 440 J 870 U 1,000 U 690 U 530 U 460 U 400 U 410 U 440 U 450 U 450 U 540 U 470 U 440 U
Benzo(k)fluoranthene 1,100 U 340 J 870 U 1,000 U 690 U 530 U 460 U 400 U 410 U 440 U 450 U 450 U 540 U 470 U 440 U
Butylbenzylphthalate 1,100 U 1,100 U 870 U 600 J 2,300 690 810 400 U 410 U 440 U 450 U 450 U 540 U 470 U 440 U
Chrysene 1,100 U 360 J 870 U 1,000 U 690 U 530 U 460 U 400 U 410 U 440 U 450 U 450 U 540 U 470 U 440 U
Di-n-butylphthalate 14,000 550 B 12,000 13,000 7,800 7,700 5,100 3,000 B 3,100 B 440 U 450 U 450 U 540 U 470 U 440 U
Fluoranthene 1,100 U 360 J 870 U 1,000 U 690 U 530 U 460 U 400 U 410 U 440 U 450 U 450 U 540 U 470 U 440 U
Indeno(1,2,3-cd)pyrene 1,100 U 190 J 870 U 1,000 U 690 U 530 U 460 U 400 U 410 U 440 U 450 U 450 U 540 U 470 U 440 U
Pyrene 1,100 U 470 J 870 U 1,000 U 690 U 530 U 460 U 400 U 410 U 440 U 450 U 450 U 540 U 470 U 440 U
bis(2-Ethylhexyl)phthalate 1,100 U 220 J 870 U 1,000 U 2,300 310 J 550 400 U 410 U 440 U 450 U 450 U 540 U 470 U 440 U

Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1260 110 U 110 U 87 U 100 U 69 U 53 U 46 U 40 U 41 U 45 U 220 U 9.4 UL 54 UJ 470 U 45 UL
Endosulfan I 5.5 U 5.5 U 4.5 U 5.1 U 3.5 U 2.7 U 2.4 U 2.1 U 2.1 U 2.2 U 11 U 2.3 UL 2.7 UJ 24 U 2.2 UL
Methoxychlor 55 U 55 U 45 U 51 U 35 U 27 U 24 U 21 U 21 U 22 U 110 U 2.2 B 1.5 B 240 U 22 UL
alpha-Chlordane 5.5 U 5.5 U 4.5 U 5.1 U 3.5 U 2.7 U 2.4 U 2.1 U 2.1 U 2.2 U 11 U 2.3 UL 2.7 UJ 24 U 2.2 UL

Total Metals (MG/KG)
Aluminum 20,800 15,400 17,600 14,200 12,100 4,380 5,890 3,460 2,550 2,670 3,320 5,280 5,570 4,870 3,810
Arsenic 9.6 8.8 17.1 10.3 10.5 6.8 6.3 7.7 5.4 3.4 J 4.8 J 4.4 J 10.3 J 3.6 J 4.8 J
Barium 42.1 32.1 36.2 31.7 25.9 9.7 12.4 5.8 4.8 6 J 7.7 J 10.6 J 13.1 J 10 J 8.9 J
Beryllium 1 L 0.87 L 1.1 L 0.9 L 0.77 L 0.33 L 0.37 L 0.51 0.39 0.14 B 0.18 B 0.16 B 0.46 B 0.18 B 0.21 B
Calcium 2,390 2,170 2,270 2,450 1,640 1,690 4,560 20,600 J 22,500 J 982 J 1,840 1,790 45,900 3,160 2,870 J
Chromium 40.5 34.8 40 33.5 27.7 11.6 13.2 12.1 7.9 L 15.1 J 11.4 J 13.3 J 18 J 12.6 J 11.2
Cobalt 9.5 8.8 10.7 8.7 7.3 3.4 3 5.9 4.7 1.7 J 2 J 2.4 J 2.4 J 2.4 J 1.9 J
Copper 21.8 21.2 23 19.8 15.7 6 6.2 2.4 2.1 3.8 K 4.1 K 4.1 K 2.5 K 3.4 K 2.6 L
Iron 31,400 30,200 35,800 29,400 24,500 10,800 12,600 14,200 11,100 14,600 J 12,400 J 11,300 J 17,200 10,700 J 10,900
Lead 26.8 27.4 36 28.5 26.6 9.3 13.3 5.4 J 3.3 J 7.1 7.4 8.8 5.4 9.9 15
Magnesium 7,240 6,640 7,100 6,300 5,060 2,190 2,290 1,950 1,470 1,150 J 1,060 J 1,800 2,280 1,720 1,390
Manganese 223 223 252 200 178 58.3 87.5 46.9 30.1 50.8 J 40.5 J 58.2 J 43.9 J 51.9 J 42.3
Nickel 17.6 17.9 21.9 14.1 13.4 4.4 5.8 5.2 4.5 4.2 J 5.1 J 4.4 J 4.8 J 4.8 J 3.8 J
Potassium 4,320 3,850 4,310 3,720 3,240 1,930 2,210 2,740 1,830 756 J 853 J 1,540 2,820 1,570 1,230 J
Selenium 2.2 K 1.7 U 1.3 U 1.6 U 1 U 0.8 U 0.7 U 0.64 U 0.64 U 0.86 UL 0.87 UL 0.87 UL 1.2 K 0.91 UL 0.86 UL
Silver 1.3 UL 1.3 UL 1 UL 1.2 UL 0.82 0.61 UL 0.54 UL 0.49 UL 0.49 UL 0.13 U 0.14 U 0.14 U 0.16 U 0.14 U 0.13 U
Sodium 12,900 11,400 8,590 8,000 6,190 3,460 2,430 1,600 1,710 2,170 B 800 B 2,870 B 1,250 B 2,230 B 886 B
Thallium 2.5 U 2.6 U 2 U 2.4 U 1.6 UL 1.2 U 1.1 U 0.98 U 0.98 K 1 U 1.7 B 1.2 B 1.2 U 1.8 B 1.5 B
Vanadium 48.9 42.3 55.8 45.4 39.2 13.8 16.6 8.7 7.9 9.9 J 11.8 J 15.6 J 19.2 J 14.6 J 13.1 J
Zinc 124 J 123 J 137 J 119 J 96.6 J 42.2 J 44.3 J 20 J 16.6 J 124 J 116 J 56.9 J 25.3 J 58.2 J 48.9 J

Wet Chemistry (MG/KG)
% Moisture NA NA NA NA NA NA NA NA NA 25.8 26.2 26.4 39.1 29.5 25.5
Cation Exchange Capacity (MEQ/100G) NA NA NA NA NA NA NA NA NA -1 -1 NA NA NA NA
Total organic carbon (TOC) NA NA NA NA NA NA NA NA NA 11,000 12,000 9,600 18,000 4,400 13,000
pH NA NA NA NA NA NA NA NA NA 7.7 7.7 NA NA NA NA

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG - Milligrams per Kilogram
     MEQ/100G = Milli-equivalents per 100 grams dry soil
     NA = Not analyzed
     J = Analyte present.  Reported value may or may not be accurate or precise
     U = Not detected
     B = Not detected substantially above the level reported in laboratory or field blanks
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS25-SD001-A-1294
12/01/94

YS25-SD001-B-1294
12/01/94

YS25-SD001P-A-1294
12/01/94

YS25-SD002-A-1294
12/01/94

YS25-SD002-B-1294
12/01/94

YS25-SD003-A-1294
12/01/94

YS25-SD003-B-1294
12/01/94

YS25-SD004-A-1294
12/04/94

YS25-SD004-B-1294
12/04/94

YS25-SD005-A-0997
09/27/97

YS25-SD005-B-0997
09/27/97

YS25-SD006-A-0997
09/27/97

YS25-SD006-B-0997
09/27/97

YS25-SD007-A-0997
09/27/97

YS25-SD007-B-0997
09/27/97

YS25-SD001 YS25-SD002 YS25-SD003 YS25-SD004 YS25-SD005 YS25-SD006 YS25-SD007
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TABLE 10-4
Sediment Analytical Detections at Site 25

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone
Benzene
Carbon disulfide
Tetrachloroethene
Toluene

Semi-volatile Organic Compounds (UG/KG)
2,4-Dinitrotoluene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Butylbenzylphthalate
Chrysene
Di-n-butylphthalate
Fluoranthene
Indeno(1,2,3-cd)pyrene
Pyrene
bis(2-Ethylhexyl)phthalate

Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1260
Endosulfan I
Methoxychlor
alpha-Chlordane

Total Metals (MG/KG)
Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/KG)
% Moisture
Cation Exchange Capacity (MEQ/100G)
Total organic carbon (TOC)
pH

Notes:
     Shaded values indicate the analyte was detected
     UG/KG = Micrograms per Kilogram
     MG/KG - Milligrams per Kilogram
     MEQ/100G = Milli-equivalents per 100 grams dry soil
     NA = Not analyzed
     J = Analyte present.  Reported value may or may not be accurate or precise
     U = Not detected
     B = Not detected substantially above the level reported in laboratory or field blanks
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

16 U 13 U 10 J 13 U 20 U 13 U 14 U 30 21 U 13 U 18 U 13 U
16 U 13 U 14 U 13 U 20 U 13 U 14 U 23 U 21 U 13 U 18 U 13 U
16 U 6 J 14 U 4 J 2 J 2 J 7 J 23 U 3 J 4 J 3 J 4 J
2 J 13 U 14 U 13 U 20 U 13 U 14 U 23 U 21 U 13 U 18 U 13 U

88 13 U 14 U 13 U 20 U 13 U 14 U 23 U 21 U 13 U 18 U 13 U

510 UL 430 U 460 U 420 U 650 U 440 U 130 J 760 U 690 U 440 U 580 U 440 U
510 UL 430 U 460 U 420 U 650 U 440 U 450 U 760 U 690 U 440 U 580 U 440 U
510 UL 430 U 460 U 420 U 650 U 440 U 450 U 760 U 690 U 440 U 580 U 440 U
510 UL 430 U 460 U 420 U 650 U 440 U 110 J 760 U 690 U 440 U 580 U 440 U
510 UL 430 U 460 U 420 U 650 U 440 U 450 U 760 U 690 U 440 U 580 U 440 U
510 UL 430 U 460 U 420 U 650 U 440 U 450 U 760 U 690 U 440 U 580 U 440 U
510 UL 430 U 460 U 420 U 650 U 440 U 78 J 760 U 690 U 440 U 580 U 440 U
510 UL 430 U 460 U 420 U 650 U 440 U 450 U 760 U 690 U 440 U 580 U 440 U
510 UL 430 U 460 U 420 U 650 U 440 U 89 J 760 U 690 U 440 U 580 U 440 U
510 UL 430 U 460 U 420 U 650 U 440 U 450 U 760 U 690 U 440 U 580 U 440 U
510 UL 430 U 460 U 420 U 650 U 440 U 78 J 760 U 690 U 440 U 580 U 440 U
510 UL 430 U 460 U 420 U 650 U 440 U 450 U 760 U 690 U 440 U 580 U 440 U

52 UL 43 UL 47 UL 42 U 7.8 L 44 U 8.6 J 16 J 14 J 44 UL 11 L 44 U
2.6 UL 2.2 UL 2.3 UL 2.1 U 3.2 UL 2.2 U 2.3 UJ 3.8 U 3.5 UJ 0.71 J 2.9 UL 2.2 U
26 UL 3 B 23 UL 7.1 J 7.7 L 7 J 1.3 B 8.7 J 3.3 B 4 B 6 B 3.4 B
2.6 UL 2.2 UL 2.3 UL 2.1 U 3.2 UL 2.2 U 2.3 UJ 3.8 U 3.5 UJ 0.6 L 2.9 UL 2.2 U

4,360 3,010 5,930 3,740 8,590 3,490 4,640 9,440 10,400 5,470 8,690 5,250
5.3 J 5 J 5.6 J 5.6 J 8 J 4.3 J 4.3 J 8.5 J 8.5 J 5.1 J 5.9 J 6.6 J
10 J 8.3 J 11.8 J 10.3 J 17.7 J 10.4 J 10.9 J 20.4 J 21.5 J 12.2 J 17.9 J 13 J

0.24 B 0.23 B 0.35 B 0.3 B 0.44 B 0.3 B 0.3 B 0.61 J 0.58 B 0.33 B 0.49 B 0.35 B
18,500 J 70,500 J 7,650 J 22,600 J 3,740 J 24,200 J 2,960 J 8,700 J 35,500 J 35,000 J 7,380 J 4,740 J

13.5 10.2 16 12.1 22.6 11.1 14.1 26.9 26 15 23.2 14.9
3.1 J 2 J 3 J 2.6 J 4.3 J 2.1 J 3 J 5.7 J 4.7 J 2.7 J 4.8 J 3.2 J
4.2 L 1.4 L 5 L 1.7 L 8 L 2.1 L 5.1 L 11.1 J 10.6 3.8 L 10.9 4.7 L

12,400 9,830 14,000 12,000 19,900 10,600 13,100 25,400 23,700 13,600 20,700 14,600
8.1 4.9 8.8 5.2 13.9 6.1 10.1 18.1 16.8 7.7 15.1 9.5

2,150 1,440 2,330 1,500 3,470 1,610 2,040 4,520 4,230 2,120 3,730 1,960
63.2 35.6 76.4 45.4 139 54.9 63.8 173 167 87.5 117 72.2
4.3 J 3 J 5.5 J 3.7 J 8.4 J 3.3 J 5.1 J 10.6 J 9.1 J 4.8 J 9 J 5.4 J

1,980 J 1,580 J 2,280 J 1,840 J 2,850 J 1,680 J 1,860 J 3,720 J 3,630 J 1,920 J 3,140 J 1,860 J
0.99 UL 0.83 UL 0.9 UL 0.82 UL 1.3 UL 0.85 UL 0.93 B 1.5 UL 1.3 UL 0.86 UL 1.1 UL 0.86 UL
0.16 U 0.13 U 0.14 U 0.13 U 0.2 U 0.13 U 0.14 U 0.23 U 0.21 U 0.13 U 0.17 U 0.13 U

2,610 B 1,000 B 2,110 B 542 B 4,200 657 B 991 B 5,870 5,190 723 B 4,740 976 B
1.4 B 1.3 B 1.9 B 1.3 B 2.2 B 1 U 1.1 B 1.7 U 3.1 B 1 U 1.3 U 1 U

15.3 J 11.1 J 18.1 J 12.2 J 26 J 11.9 J 15.6 J 31.4 J 31.2 J 16.6 J 26.9 J 18.1 J
34.5 J 13.9 J 37.6 J 18.6 J 63.8 J 21.4 J 43.7 J 88.7 J 78.7 J 33 J 66.9 J 35.2 J

35.5 23 29.1 21.6 48.9 24.7 26.6 56.5 52.5 25.5 42.7 25.3
-1 -1 NA NA NA NA NA NA NA NA NA NA

8,400 5,700 6,900 7,600 8,800 7,300 NA 14,000 NA 4,300 10,000 7,200
7.9 8 NA NA NA NA NA NA NA NA NA NA

YS25-SD008
YS25-SD008-A-0997

09/27/97
YS25-SD008-B-0997

09/27/97
YS25-SD009-A-0997

09/27/97

YS25-SD010
YS25-SD009-B-0997

09/27/97
YS25-SD010-A-0997

09/27/97

YS25-SD009
YS25-SD010-B-0997

09/27/97
YS25-SD010P-B-0997

09/27/97 09/27/97
YS25-SD012-A-0997

09/27/97

YS25-SD011 YS25-SD012
YS25-SD011-A-0997

09/27/97
YS25-SD011-B-0997

09/27/97
YS25-SD012-B-0997

09/27/97
YS25-SD011P-A-0997
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TABLE 10-5
Surface Water Analytical Detections at Site 25

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Station ID
Sample ID
Sample Date
Chemical Name

Semi-volatile Organic Compounds (UG/L)
bis(2-Ethylhexyl)phthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 8 J 10 U 10 U 10 U 10 U

Explosives (UG/L)
3-Nitrotoluene 0.91 U 0.91 U 0.91 U 0.91 U 0.25 0.27 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Total Metals (UG/L)
Aluminum 116 81.6 114 75.1 801 787 K 1,430 921 K 805 K 559 K 836 K 1,210 K 686 K
Arsenic 2.3 U 2.3 U 2.3 U 2.3 U 3.2 U 4.4 U 3.2 K 4.4 U 4.4 U 4.4 U 4.4 U 4.4 U 4.4 U
Barium 23.4 L 23.4 L 22.9 L 22.9 L 37.2 J 41.4 J 41.4 J 41.3 J 40.6 J 38.7 J 38.2 J 40.3 J 39.6 J
Beryllium 0.1 L 0.1 UL 0.1 UL 0.1 UL 0.34 B 0.2 U 0.29 B 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Cadmium 1.5 U 1.5 U 1.5 U 1.5 U 0.25 J 0.3 U 0.2 U 0.32 J 0.3 U 0.3 U 0.51 J 0.48 J 0.3 U
Calcium 175,000 182,000 179,000 180,000 244,000 J 240,000 J 234,000 J 248,000 J 253,000 J 236,000 J 229,000 J 246,000 J 249,000 J
Chromium 1.8 U 1.8 U 1.8 U 1.8 U 0.6 U 1.8 U 1.6 J 1.8 U 1.8 U 1.8 U 1.8 U 2.3 J 1.8 U
Cobalt 1.9 U 1.9 U 1.9 U 1.9 U 1.4 U 1.2 U 1.4 U 1.2 U 1.6 J 1.8 J 1.2 U 1.2 U 1.2 U
Copper 2.4 1.4 U 1.4 U 1.4 U 1.2 UL 4 L 1.2 UL 7.2 L 4.3 L 3.9 UL 4 L 7.2 L 6.3 L
Cyanide 5 R 5 R 5 R 5 R 10 U 10 U 10 U 10 U 10 U 10 U 17.9 10 U 10 U
Iron 167 L 133 L 161 L 130 L 574 J 686 1,170 J 700 569 394 610 965 509
Magnesium 544,000 562,000 553,000 553,000 629,000 782,000 632,000 765,000 783,000 769,000 740,000 748,000 779,000
Manganese 9.1 8.7 8.7 8.1 45 52.2 54.3 51.4 51.6 46.4 50.4 59 51.5
Nickel 4.3 UL 4.3 UL 4.3 UL 4.3 UL 1.5 U 2.9 J 1.5 U 2.8 U 2.8 U 2.8 U 2.8 U 2.8 U 2.8 U
Potassium 196,000 202,000 198,000 199,000 186,000 J 213,000 194,000 J 225,000 214,000 223,000 214,000 216,000 213,000
Sodium 4,990,000 5,180,000 5,140,000 5,140,000 5,000,000 5,660,000 5,220,000 5,710,000 5,650,000 5,710,000 5,650,000 5,690,000 5,620,000
Thallium 4.6 K 6.9 K 10 K 5.7 K 9.1 B 6.6 B 10.5 B 8.2 B 10.6 B 5.9 U 5.9 U 5.9 U 6 B
Vanadium 6.8 L 5.1 L 4.1 L 5.9 L 0.6 U 1.1 J 0.61 J 1 J 1 U 1 U 2.1 J 2.7 J 1 J
Zinc 6.1 J 3 J 2.3 J 2.2 J 2.4 UL 14.3 J 11.1 L 10.4 B 15.2 J 14.4 J 5.9 B 5.2 B 8.2 B

Notes:
     Shaded values indicate the analyte was detected
     UG/L = Micrograms per Liter
     NA = Not analyzed
     J = Analyte present.  Reported value may or may not be accurate or precise
     U = Not detected
     B = Not detected substantially above the level reported in laboratory or field blanks
     R = Unreliable result
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

YS25-SW011
YS25-SW011-0997

09/27/97

YS25-SW001 YS25-SW004 YS25-SW009
YS25-SW009-0997

09/27/97

YS25-SW010
YS25-SW010-0997

09/27/97

YS25-SW007
YS25-SW007-0997

09/27/97

YS25-SW008
YS25-SW008-0997

09/27/97

YS25-SW005
YS25-SW005-0997

09/27/97

YS25-SW006
YS25-SW006-0997

09/27/97
YS25-SW004-0997

09/27/97
YS25-SW004P-0997

09/27/97

YS25-SW002
YS25-SW002-1294

12/01/94

YS25-SW003
YS25-SW003-1294

12/01/94
YS25-SW001-1294

12/01/94
YS25-SW001P-1294

12/01/94



TABLE 10-6
Summary of Groundwater Samples and Analyses at Site 25
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

TCL 
Organics

Nitramine 
Compounds Total Dissolved Duplicate MS/MSD

25GW02-001 X X X
25GW02A-001 X X X X X
25GW03-001 X X X
25GW04-001 X X X

Notes:
-  Field measurements of groundwater included pH, specific conductivity, temperature, and turbidity.
-  TCL organics analysis included VOCs, SVOCs, and Pesticides/PCBs.
-  TAL inorganics analysis included cyanide analysis.
- MS/MSD = Matrix Spike/Matrix Spike Duplicate

(1)Monitoring well sampled for VOCs only under the Long-Term Monitoring program for Sites 1, 3, and 7.

Site 25 Groundwater

Analysis
QA/QC Samples

TAL Inorganics
Medium Sample ID



TABLE 10-7
Summary of Groundwater Field Parameters at Site 25
Phase I Groundwater Remedial Investigation for Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
Yorktown, Virginia

Well No. pH(1)
Specific Conductance 

at 25°C(2) Temperature(2) Turbidity(3) Gallons 
Purged Date

(μmhos/cm) (°C) (NTUs)
25GW02 6.33 702 19.25 5.29 2 09/17/2004

6.78 644 19.28 4.02 4
6.93 639 19.27 3.83 6

25GW02A 10.11 664 21.65 124 8.3 09/17/2004
10.65 675 21.74 19.5 10.3
10.81 647 21.37 16.3 10.6
10.87 6.5 21.77 15 11.2

25GW03 6.94 577 23.32 7.68 2.3 09/17/2004
6.98 489 22.98 4.74 4.6
6.92 488 23.02 3.45 6.9
6.93 486 23.12 2.51 9.2

25GW04 6.47 684 20.05 32.1 1.56 09/17/2004
6.6 588 19.67 6.92 3.12

6.53 588 19.62 4.89 4.68
6.68 588 19.62 4.11 6.24

Notes:

-1 pH measured using an Orion pH meter, Model No. 290A.
-2 Specific conductance and temperature measured using YSI conductivity meter, Model No. 335 CT.
-3 Turbidity measured using a Lamotte 2020 meter.
-4 Well purged dry immediately; sample collected after recharge.
-5 Monitoring well 6GW05B replaced monitoring well 6GW05. 
-6 Well pumped dry before any readings collected; sample collected after recharge.
--  No measurement
NTU Nephelometric Turbidity Unit
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Site 25 Layout
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Figure 10-2
Yorktown-Eastover Aquifer Groundwater Contour Map for Site 25
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Figure 10-3
Previous Investigations Sampling Locations at Site 25
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!< Yorktown-Eastover Monitoring Wells

Limits of Excavation

Former Discharge Line
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Contaminants shaded green exceed Background concentrations.
Contaminants shaded red exceed Federal MCLs and Background.
Essential nutrients are not shown.
μg/L = micrograms per liter
J = Value is estimated.
K = Value may be biased high.
MCL = Federal Maximum Contaminant Level
U = Not detected above associated detection limit.
-- No criteria established

1Duplicate sample taken at this location, most conservative value reported.
2Background values are maximum detected values in respective aquifer from 
Baker (1995) Background Report.
*Lead and copper are regulated by a Treatment Technique that requires 
systems to control the corrosiveness of their water. If more than 10% of tap 
water samples exceed the action level, water systems must take additional 
steps. For copper, the action level is 1.3 mg/L, and for lead is 0.015 mg/L.
B = Value may be associated with laboratory or field blank contamination.  
B-flagged values are generally considered non-detects; however, the B-
flagged values from the 2004 groundwater data set may be erroneously B-
flagged due to potentially incorrect field and equipment blank collection 
procedures.

HMX ND (<0.61) --
RDX ND (<0.59) --

Aluminum 146 J --
Manganese 12.2 J --
Nickel ND (<5.2) --

Aluminum 1,160 --
Arsenic 3.5 J 10
Barium 43.6 J 2,000
Cadmium ND (<2.3) 5
Chromium 4.7 L 100
Cobalt ND (<2.1) --
Copper 4.5 J 1,300*
Iron 2,350 --
Lead ND (<1.5) 15*
Manganese 18.4 --
Nickel ND (<5.2) --
Selenium 2.9 J --
Vanadium 7.5 J --
Zinc 14.9 J --

Explosives (µg/L)

Dissolved Metals (µg/L)

Total Metals (µg/L)

Screening Criteria
Max. 

Background 
Concentration2

MCLs

Screen Interval (ft bgs)

Sample Date 

HMX 32
RDX 35

Aluminum 80.7 U
Manganese 0.86 B
Nickel 0.75 J

Aluminum 80.7 U
Arsenic 2.1 U
Barium 17.7 B
Cadmium 0.2 U
Chromium 0.93 B
Cobalt 0.5 U
Copper 0.6 U
Iron 56.8 B
Lead 1.1 U
Manganese 0.4 B
Nickel 0.6 U
Selenium 2.4 U
Vanadium 0.7 B
Zinc 4.3 B

25GW04
19.0 - 29.0

Dissolved Metals (µg/L)

Total Metals (µg/L)

Explosives (µg/L)
9/17/2004

Screen Interval (ft bgs)

Sample Date 

HMX 2.5 U
RDX 2.5 U

Aluminum 80.7 U
Manganese 1 J
Nickel 0.6 U

Aluminum 80.7 U
Arsenic 2.1 U
Barium 7.3 B
Cadmium 0.2 U
Chromium 0.9 U
Cobalt 0.5 U
Copper 0.6 U
Iron 43 U
Lead 1.1 U
Manganese 0.2 U
Nickel 0.6 U
Selenium 2.4 U
Vanadium 0.6 U
Zinc 4.1 U

Dissolved Metals (µg/L)

Total Metals (µg/L)

9/17/2004

25GW03
19.0 - 29.0

Explosives (µg/L)

Screen Interval (ft bgs)

Sample Date 

HMX 2.5 U
RDX 2.5 U

Aluminum 674
Manganese 0.1 U
Nickel 1.4 J

Aluminum 599
Arsenic 3.3 B
Barium 14.7 B
Cadmium 0.2 U
Chromium 6.6 B
Cobalt 0.5 U
Copper 0.65 B
Iron 73 B
Lead 1.1 U
Manganese 0.85 B
Nickel 7.7 J
Selenium 2.4 U
Vanadium 1.4 B
Zinc 4.1 U

Dissolved Metals (µg/L)

Total Metals (µg/L)

9/23/20041

Explosives (µg/L)

25GW02A
59.0 - 69.0

Screen Interval (ft bgs)

Sample Date 

HMX 6.7 B
RDX 2.5 U

Aluminum 80.7 U
Manganese 5.5 J
Nickel 0.93 J

Aluminum 80.7 U
Arsenic 2.1 U
Barium 15.4 B
Cadmium 0.2 U
Chromium 0.9 U
Cobalt 0.5 U
Copper 0.6 U
Iron 43 U
Lead 1.1 U
Manganese 0.2 U
Nickel 0.6 U
Selenium 2.4 U
Vanadium 0.6 U
Zinc 4.1 U

Dissolved Metals (µg/L)

Total Metals (µg/L)

Explosives (µg/L)
9/17/2004

25GW02
19.0 - 29.0

Screen Interval (ft bgs)

Sample Date 

HMX 0.5 U
RDX 0.5 U

Aluminum 85.1 B
Manganese 14.5 J
Nickel 1.5 U

Aluminum 34,600 K
Arsenic 142
Barium 125 J
Cadmium 4.1 J
Chromium 188
Cobalt 19.9 J
Copper 25.1
Iron 83,000
Lead 30.1 J
Manganese 298
Nickel 63.2
Selenium 5.5 K
Vanadium 243
Zinc 162 J

Explosives (µg/L)

Total Metals (µg/L)

19.0 - 29.0

Dissolved Metals (µg/L)

25GW01

10/8/19971
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SECTION 11 

Recommendations 

Recommendations for each site are presented below. 

11.1 Sites 1 and 3 
Based on the conclusions included in Section 4, it is recommended that a real-time 
technology such as MIP be used at Sites 1 and 3 to delineate the extent of CVOCs at the sites 
and assist in determining the extent of the confining unit. Additional monitoring well 
installation, surface water, sediment, and pore water sampling is recommended based on 
the results of the real-time delineation.  It is also recommended that one additional well be 
installed on the parcel of land east of Indian Field Creek to ensure that migration under the 
creek is not occurring.  It is recommended that new and existing wells be sampled for 
metals, VOCs, and natural attenuation parameters including nitrate, nitrite, sulfate, sulfide, 
TOC, chloride, alkalinity, methane, ethane, ethene, DO, ORP, and Dehalococcoides.  

It is also recommended that risks due to groundwater contamination at these sites be 
quantified in a revision the existing HHRA and ERA.  

11.2  Site 6 
Based on the conclusions included in Section 5, it is recommended that additional study be 
completed within the impoundment to the depth of the Eastover-Calvert confining unit to 
define the extent and concentrations of the contaminants.  Since the Site 6 impoundment 
surface has been restored as a wetland area, it is likely that this real-time study will 
necessitate specialized drilling equipment for on-water drilling, installation of temporary 
wells, and analysis using a mobile lab. It is recommended that additional monitoring wells 
be installed based on the results of this real-time investigation.  New and existing wells 
should be sampled for metals, VOCs, explosives (including nitroglycerin, 3,5-dinitroaniline, 
PETN, diphenylamine, n-nitro-sodiphenylamine, ammonium nitrate, and nitroguanidine), 
perchlorate, and natural attenuation parameters [methane, ethane, ethene, nitrate, nitrite, 
sulfide, sulfate, chloride, dissolved oxygen (DO), oxidation-reduction potential (ORP), total 
organic carbon (TOC) and Dehalococcoides].   If the results of the real-time study indicate 
migration of contaminants into or across Felgates Creek, additional sampling of surface 
water, sediment, and/pore water should be conducted to further evaluate the groundwater 
to surface water interaction.   

It is also recommended that saturated soil samples be collected and analyzed using dye kits 
to better determine if DNAPL is present at the site.  One saturated soil sample should also 
be collected to determine the soil oxidant demand at the site for use during the Feasibility 
Study (FS) phase of the CERLA process.   
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Following this additional investigation, it is recommended that risks due to groundwater 
contamination at this site be quantified in a revision to the HHRA and ERA from the Round 
Two RI.   

   

11.3 Site 7 
Based on data included in Section 6, the source removal action at Site 7 was a successful 
remedy not only for soil contamination, but for groundwater contamination as well.  To 
confirm this, it is recommended that groundwater monitoring be continued to verify the 
contaminant concentrations continue to decline to acceptable levels. It is further proposed 
that the LTM program for Site 7 be modified to the following: 

• an additional monitoring well will be installed directly within the former discharge 
drainage way 

• the newly installed well will be sampled for perchlorate analysis (one time), VOCs, 
metals, and explosives (including nitroglycerin, 3,5-dinitroaniline, PETN, 
diphenylamine, n-nitro-sodiphenylamine, ammonium nitrate, and nitroguanidine) 

• eliminate surface water and sediment sampling.  

11.4 Site 11 
Based on data and conclusions included in Section 7, no further action is recommended for 
Site 11, pending the analysis of a groundwater sample for 3,5-dinitroaniline, nitroglycerine, 
PETN from well 11GW11. 

11.5  Site 17 
Based on data included in Section 8, no further action is recommended for Site 17. 

11.6 Site 24 
Based on the lack of groundwater data at this site, it is recommended that additional 
sampling be completed to characterize the nature and extent of groundwater contamination 
at the site.  It is recommended that the Site 24 study be removed from the draft RI for these 
sites and be included in a report that addressed all media after groundwater sampling has 
been conducted.  Future groundwater investigation should include the installation of 
permanent monitoring wells.  It is recommended that additional groundwater data collected 
be screened against risk based screening criteria in order to quantify potential risks related 
to groundwater at the site.  Furthermore, it is recommended that the risk assessment portion 
of the draft RI be extended to include a Step 3a ecological risk assessment. 

11.7 Site 25 
Based on data collected in Section 10, analysis of perchlorate and explosives (including 
nitroglycerin, 3,5-dinitroaniline, PETN, diphenylamine, n-nitro-sodiphenylamine, 
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ammonium nitrate, and nitroguanidine) should be conducted at Site 25  If groundwater 
contamination is found to discharge to surface water, it is recommended further surface 
water/sediment sampling be conducted.  Additionally, it is recommended that risks be 
quantified using current guidance. 
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Appendix A:  Well Boring Logs 





Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: Yorktown Naval Weapon Station - Well Installation, 
PROJ. NO.: CTO 102 BORING NO.: 1GW04A
COORDINATES: EAST: 2562919.6 NORTH: 342881.34
ELEVATION: SURFACE: TOP OF PVC CASING 9.36

Rig: BLF-150 MiniSonic Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) -- 8" -- -- 05/11/2000 18
Length -- -- -- -- 05/12/2000 24
Type -- -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks: (1) Based on log for 1GW04, lithology known and boring advanced without split spoon sampling, except

when determining where to set the 10" steel casing.
SAMPLE TYPE WELL INFORMATION

S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Schedule 40 PVC riser 2 in 0 32 ft
N = No Sample Sch 40 .010 Slot  Screen 2 in 32 ft 42 ft

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail
(1) BKG=

1 0.0ppm -1.00
0 cement 

2 bentonite
grout

3

4
A-N

5

6

7

8

9

10
Match to Sheet 2

DRILLING CO.: Parrot Wolfe BAKER REDave Martin
DRILLER: Jim Lansing BORING N 1GW04A     SHEET 1 OF 3
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Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: Yorktown Naval Weapon Station - Well Installation, 
PROJ. NO.: CTO 102 BORING NO.: 1GW05A
COORDINATES: EAST: 2563183.6 NORTH: 343041.69
ELEVATION: SURFACE: TOP OF PVC CASING: 37.83

Rig: BLF-150 MiniSonic Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) -- 8" -- -- 05/10/2000 22
Length -- -- -- -- 05/11/2000 50
Type -- -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks: (1) Based on log for 1GW05, lithology known and boring advanced without split spoon sampling, except

when determining where to set the 10" steel casing.
SAMPLE TYPE WELL INFORMATION

S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Schedule 40 PVC riser 2 in 0 62 ft
N = No Sample Sch 40 .010 Slot  Screen 2 in 62 ft 72 ft

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail

1 -1.00
cement 

2 bentonite
A-N grout

3
10-inch

4 steel
casing

5
2 Orange, moist to wet, medium

6 S-1 3 SAND, little silt
2

7 1

8

9

10
S-2 2 Match to Sheet 2

DRILLING CO.: Parrot Wolfe BAKER REP.: Marlene Ivester (first 22') and Dave Martin (<22')
DRILLER: Jim Lansing BORING NO.: 1GW05A     SHEET 1 OF 5
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Borehole Locafion Data ROY F. WESTON, Inc. 

BOREHOLE ID : lGW12 SITE NAME/NO: WF'NSTA YORKTOWN 
BEGIN DATE : 06/10/92 END DATE : 06/10/92 

LOGGER/COMPmY: w. BREW 

BOREHOLE COMPLETED IN (cO>verburden cB>edrockJ : 

TOTAL DtiPTH : 14.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #l: 12.00 
INTERVAL: 0.00 ft. to 16.00 ft. BGS 
METHOD - 

BOREHOLE DIAiYETER #2: 
HSA FLUID : 

INTERVAL: 
METHOD * 

BOREHOLE DIAMETER #3: 
FLUID : 

INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : HARDIN-HUBER 
DRILLER - ROYCE KEENAN 
DRILL RIG TYPE : B-61 

ESTIMATED SURVEYED 
SURFACE 
ELEVATION : 0'. 000 42.500 

N. COORDINATE : 0.0000 343136.0000 

E. COORDIMlTE : 0.0000 2562505.0000 

h?ELL PERMIT......(Y)es (N)o: N PERMIT#: 

HOLE ABANDONED... (Y)es Wo: N 
WELL INSTALLED... (Y)es (N)o: Y 
WELL CLUSTER..... (Y)es (N)o: N No. OF WELLS : 0 
JTELtL NEST........ (Y)es (N)o: N No. OF WEUS : 0 
PUMPS INSTAL&ED..(Y)es (N)o: N TYPE DEPTH 

PURGE : 0.00 
SAMPLE: 0.00 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS..... (Y)es Wo: N 
SLUG TESTS.............. (Y)es (N)o: Y 
PACRZR TESTS....,........ (Y)es (N)o: N 
PUMPING TESTS........... (Y)es (N)o: N 

coMl%EwTs : 

01/06/93 
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Well Completion Summary ROY F. WESTON, Inc. 

I- 
ILIEh7’ WE'NSTA YORKTOWN 
ZTENAME WPNSTA YORKTOWN 

VZXL ID lGW12 
TART DATE 06/10/92 
‘OMPLETION DATE 06/10/92 

DRILLINGFIRM HARDIN-HUBER 
Zh’SPEClVR W. BREW 

WATZJR LZMELS 
6.20 FT (TOC) ON 07/15/92 

ROYCE REENAN 

WELL DESIGN CONSTZUJCTZON 

Casing #I LXmneter: 4.00 inch zla&mal: 0.00 to 4.00 ft. 

stick upznnercaskg: 2.50 Jr protective &sing: 0.00 jk 

&Sing Grout: CEWT/BENT zrt&rval: 0.00 to 2.00 j2. 

BENTONITE PELLETS Zntenwl: 2.00 to 3.00 jl. 

Znterval: 3.00 to 14.00 jk 

Gmin Sizt: UNIFORM hh?&anDiameter= 

Screen l&me&r: 4.00 znterml: 4.00 to 14.00 ft. 

SlOt.9: -020 inches 

silt map znterval: 0.00 to 0.00 j2. 

znterval: 0.00 to 0.00 ft. 

Top of Casing SP = :. . . : ..::: :. .., ..;.. :. .A, ,. = Grout 

= Ground Surface SC = Top Screen = Seal 

Bottom Screen = Sand Pack 

TD = Total Depth 

NOTE: Well Dkgmm not to Scale Elevations are feet above mean sea level 

D1/06/93 
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Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 14.00 

SITE NAME : WPNSTA YORKTOWN LOGGER : W-BREW 
UELL ID : lGW12 DRILLING COMPANY : HARDIN-HUBER 
NORTHING : 343136.0000 surveyed DRILLING RIG : B-61 
EASTING : 2562505.0000 surveyed DATE STARTED : 06/10/92 
ELEVATION : 42.500 surveyed DATE COMPLETED : 06/10/92 

CLASSIFICATION COMMENTS 

YLLUISH BRWN 

Ul/U6/Yj Page: 1 or 2 
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Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 14.00 

SITE NANE : WPNSTA YORKTOWN LOGGER : W. BREW 
UELL ID : lGWl2 DRILLING COHPANY : HAFDIN-HUBER 
NORTHINC : 343136.0000 surveyed DRILLING RIG : B-61 
EASTING : 2562505.0000 surveyed DATE STARTED : 06/10/92 

ELEVATION : 42.500 surveyed DATE CCIMPLETED : 06/10/92 

3( 

25 

28 

27 

26 

25 

24 

23 

22 

1 I 

i 

I -- 

1 -- 

t -- 

i 

95 

90 

17 

18 

19 

!O 

CIASSIFICATION 

~?y~rysgp$d sand with 

Srlty sand, 94 

COLOR 

!T GRAY 

Silty sand, SM 

Silty sand, St4 

hlty sand, SM 

Sandy Lean clay, CL 

SF1 

SF1 

ERM 

:RM 

:RW 

- 

Li 

IVA 0.0 

WA 18.2 

IVA 0.0 

MA 0.0 

1VA 0.0 

COMMENTS 

01/06/93 Page: 2 of 2 
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DATE: 12/08/92 **** LITHOLDGICAL DATA FOR - CLIENT ID: BAKER *** PAGE: 14 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 

/WELL ID NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

lGW12 1 

lGW12 2 

lGW12 3 

1GW12 4 

1GW12 4 

1GW12 5 

1GW12 5 

lGW12 6 

lGW12 6 

1GW12 7 

lGWl2 7 

1GW12 8 

lGW12 8 

1 

1 

1 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

0.00 2.00 SPS 

2.00 4.00 SPS 

4.00 6.00 SPS 

6.00 7.10 SPS 

7.10 8.00 SPS 

8.00 9.00 SPS 

9.00 10.00 SPS 

10.00 10.70 SPS 

10.70 12.00 SPS 

12.00 12.80 SPS 

12.80 14.00 SPS 

14.00 14.80 SPS 

14.80 16.00 SPS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

F 40 50 

F 40 50 

F 90 10 

F 90 10 

F 80 20 

F 80 20 

F 90 10 

F 90 10 

F 85 15 

F 85 15 

F 50 50 

F 50 50 

40 20 

10 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

40 

D MOD POR SF1 MST 

0 MOD POR SFT MST 

0 MOD LSE MST 

0 MOD LSE MST 

0 MOD SFT WET 

0 HOD SFT WET 

0 MOD SF1 WET 

0 MOD SFT WET 

0 MOD SFT WET 

0 MOO SFT VET 

0 MOD FRM WET 

0 MOD FRM WET 

0 MOD FRH MST 



NWS-00313003.13-07/01/93 

Borehole Lmation Dah.z ROY F. WESTON, Inc. 

BOREHOLE ID : lGW13 
BEGIN DATE : 06/10/92 

LOGGER/COMPANY : W. BREW 

SITE MU&E/NO: WPNSTA YORKTOWN 
END DATE : 06/10/92 

BOREHOLE COMPLETED IN (coaverburden cB>e&ock) : 0 

TOTAL DEPTH : 16.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #l: 12.00 
INTERVAL: 0.00 ft. to 16.00 ft. BGS 
METHOD : HSA FLUID : NONE! 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
1mERV.: 
METHOD : FLUID : 

DRILLING COMPANY : HARDIN-H-UBER 
DRILLER - ROYCE KEENAN 
DRILL RIG TYPE i B61 

ESTIMATED SUKVEYED 
SURFACE 
ELEVATION : 0.000 40.700 

N. COORDINATE : 0.0000 343392.0000 

E. COORDINATE : 0.0000 2563140.0000 

WELL PERMIT......(Y)es (N)o: N PERMIT#: 

HOLE A.BANDONEV...(Y)es (N)o: N 
WELL INSTffiLED... (Y)es (N)o: Y 
WELL CLUSTER.....(Y)es (N)o: N No. OF WELLS : 0 
WELL NEST........(Y)es (N)o: N No. OF WBLLS : 0 
PUMPS INSTAUED..(Y)es (N)o: N TYPE DEPTH 

PITRGE : 0.00 
SAMPLE: 0.00 

B6REHOLE TESTING 
BOREHOLE GEOPHYSICS..... (Y)es (N)o: N 
SLUG TESTS..............(Y)es (N)o: Y 
PACKER TESTS............ (Y)es (N)o: N 
PIPING TESTS...........(Y)es (N)o: N 

~OMMlmrS : 

01/06/93 
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Well Completion Summary ROY F. WESTON, Inc. 

CLIENT WPNSTA YORKTOWN 
SUE NME WPNSTA YORKTOWN 

DRZLLZNGPIRM BARDIN-BUBER 
INSPECTOR W. BREW 

WELL ID lGW13 
START DATE 06/10/92 
COMPLETION DATE 06/10/92 

WATER LEVELS 

- 
)EPl2 

Protective Casin 

f- 

2.5r f-c 
- 

w 
O.Of 7S 

- 

: 
: 
: 
: 
: 
: I 

FLEV. 
43.21 

DRILLING SUMMARY 
DnUer ROYCE KEENAN 
Drilling Huld NONE 
well OP SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diameter: 4.00 inch 

ZLpe : PVC SCH 40 

Iil.tervaI: 0.00 to 4.00 ft. 

Stick Up hner Casing: 2 -50 jl. htective Clzsin~: 0.00 ji. 

&sing Groat: CEMT/BENT Illtend: 0.00 to 2.00 ft. 

Seal ljpe: BENTONITE I?Ui?~d.- 2.00 to 3.00 p 

Sand Pack 2)y.w : #2 Interval: 3.00 to 14.00 ft. 

Gmin Size : UNIFORM &ditl?l~: 2-3 

screen Dhmlete: 4.00 I.al: 4.00 to 14.00 ft. 

O!: PVC slots: .020 inches 

silt Tzap Inte?val: 0.00 to 0.00 jz. 
Backfl l’jpe : Inte?val: 0.00 to 0.00 ft. 

36.70 

WELL DEVELOPMENT 
/ / 

Plqed Volume 

COMMEMS 

26.70 

26.70 

TC = Top of Casing SP = Top Sand Pack : :: .+::.>z:::::i : .:. .: :,.:.:.:.,.:.:: = Grout 

GS = Grow-d Surface SC = Top Screen m = Seal 

BN = Top Seal BS = Bottom Screen = Sand Pack 

TD = Total Depth = Formation 

4dditionaIcomments: 

NOTE: Well &gram not to Scale Elevations are feet ubove meun sea level 

01106193 
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Borehole Log ROY F. IVESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 16.00 
SITE NAME : WPNSTA YOFUCTOWN LOGGER : W-BREW 
UELL ID : lGW13 DRILLING COMPANY : HARDIN-HUBER 
NORTHING : 343392.0000 surveyed DRILLING RIG : B61 
EASTING : 2563140.0000 surveyed DATE STARTED : 06/10/92 
ELEVATION : 40.700 surveyed DATE COMPLETED : 06/10/92 

CLASSIFICATION COMMENTS 

01/06/93 Page: 1 of 2 
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Borehole Log ROY F. WESTON, Inc. 

CLIENT : W'PNSTA YORKTOWN TOTAL DEPTH : 16.00 
SITE NAME : WPNSTA YORKTOWN LOGGER : W. BRGW 
WELL ID : lGW13 DRILLING CWPANY : HARDIN-HUBPR 
NORTHING : 343392.0000 surveyed DRILLING RIG : B61 
EASTING : 2563140.0000 surveyed DATE STARTED : 06/10/92 
ELEVATION : 40.700 surveyed DATE COMPLETED : 06/10/92 

u- 
E 

5 CLASSIFICATION COLOR coMbmms 
s F 

-. 

% ia 
.--. Silty sand, SM PALE BROWN FRH UET 

1 I_: .-.- 
.-.-. 

.-- I ilty sand, SM -.- 90 Silty sand, St4 .-.- c-4 .- .-.- 

25 -- 15 

24 -- 16 

22 -- 18 

FRM WET 

FRM WET 1 

s 
3 

90 Sandy Lean clay, CL FRM MST 3 OVA 0.0 

f 

01/06/93 Page: 2 of 2 
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DATE: 12/08/92 **** LITHOLOGICAL DATA FOR - CLIENT ID: BAKER *** PAGE: 15 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 

/WELL ID NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTN MOISTURE UNIT 

1GU13 

1GW13 

lGW13 

lGW13 

lGW13 

lGW13 

lGW13 

1GW13 

1GW13 

1GW13 

1GW13 

1GW13 

1 1 0.00 2.00 SPS 

2 1 2.00 4.00 SPS 

3 1 4.00 5.00 SPS 

3 2 5.00 6.00 SPS 

4 1 6.00 6.20 SPS 

4 2 6.20 8.00 SPS 

5 1 8.00 9.10 SPS 

5 2 9.10 10.00 SPS 

6 1 10.00 11.80 SPS 

6 2 11.80 12.00 SPS 

7 1 12.00 14.00 SPS 

8 1 14.00 16.00 SPS 

0 F 85 15 0 0 
0 F 85 15 0 0 
0 F 85 15 0 0 
0 F 95 5 D 0 

0 F 95 5 0 0 
0 F 75 25 0 0 
0 F 75 25 0 0 
0 F 85 15 0 0 
0 F 85 15 0 0 
0 F 60 35 5 0 
0 F 60 35 5 0 
0 F 30 30 40 0 

MOD SFT MST 

MOD SFT MST 

MOD SFT MST 

MOD SFT WET 

MOD SFT WET 

MOD LSE WET 

MOD LSE WET 

LOW FRM WET 

LOW FRM WET 

LOU FRM WET 

LOW FRH WET 

MDD FRM MST 



NWS-00313903.13007/01/93 

--I 
Borehole Location Data ROY F. WESTON, Inc. 

BOREHOLE ID : lGW14 SITE l'&W.E/NO: WPNSTA YORKTOWN 
BEGIN DATE : 06/09/92 END DATE : 06/09/92 

LOGGER/COMPANY : W. BREW 

BOREHOLE COMPLETED IN (cO>verburden cB>edrock) : 0 

TOTAL DEPTH : 16.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #l: 12.00 
INTERVAL: 0.00 ft. to 16.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
IlvTERvAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERmL: 
METHOD : FLUID : 

DRILLING COMPANY : HARDIN-HUBER 
DRILLER - ROYCE KEENAN 
DRILL RIG TYPE i B61 

ESTIMATED SURVEYED 
SURFACE 
ELEVATION : 0.000 44.800 

N. COORDINATE : 0.0000 343412.0000 

E. COORDINATE : 0.0000 2562286.0000 

WELL PERMIT......(Y)es Wo: N PERMIT#: 

HOLE ABANDONED... (Y)es (N)o: N 
WELL INSTALLED... (Y)es (N)o: Y 
WELL CLUSTER..... (Yles (N)o: N No. OF WLLS : 0 
NELL NEST........ (Yles (N)o: N No. OF FVELLS : 0 
PUMPS INSTALLBD.. (Y)es (N)o: N TYPE 

PURGE : 
SAMPLE : 

BOREHOLE TESTING 

DEPTH 
0.00 
0.00 

BOREHOLE GEOPHYSICS..... (Y)es (N)o: N 
SLUG TESTS.............. (Y)es (N)o: Y 
PACKER TESTS............ (Y)es MO: N 
PUMPING TESTS........... (Y)es (Nlo: N 

coMMmTs : 

D1/06/93 
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Well Completion Summary ROY F. VWSTON, Inc. 

LIENT WPNSTA YORKTOWN 
I772 NMfE WPNSTA YORKTOWN 

‘EL.L ID lGW14 
l-MT DATE 06/09/92' 
OMPLElYOh DATE 06/09/92 

ZM.ZZUlVGFZRM HARDIN-HUBER 
INSPECTOR W. BREW 

WATER LEKELS 

Drilling Fluid NO 
SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing #I Diumeter: 4 .oo inch zIllzrvaz: 0.00 to 5.00 jk 

Stick Up Inner Casing: 2 -50 ft. Protective &sing: 0.00 ft. 

&sing Grout: CEMT/BENT znterval: 0.00 to 3.00 ft. 

BENTONITE z?l!4?rvaz: 3.00 to 4.00 ft. 

!&and Pack l)pe : #2 zntervaz: 4.00 to 15.00 jk 
Grain size : UN1 FORM Median-: 

Screen DiameW: 4.00 zn!erval: 5.00 to 15.00 fr. 
SlOtS: .020 inches 

silt rzap znze?vaZ: 0.00 to 0.00 ff. 
ZIatemIl: 0.00 to 0.00 ft 

Top of Casing SP = Top Sand Pack :: '; ": ::::i.:., = Grout 

= Gromd Surface SC = Top Screen 

BS = Bottom Screen = Sand Pack 

NOTE: Well Diagmm not to Scale Elevations are feet above mean sea level 

01/06/93 
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Borehole Log ROY F. ?VESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 16.00 
SITE NAHE : WPNSTA YORKTOWN LOGGER : w. BREW 

UELL ID : lGW14 DRILLING COMPANY : HARDIN-HUBER 
NORTHING : 343412.0000 surveyed DRILLING RIG : B61 
EASTING : 2562286.0000 surveyed DATE STARTED : 06/09/92 

ELEVATION : 44.800 surveyed DATE COMPLETED : 06/09/92 

-. 
> 

43 1 

42 2 

41 

40 

39 

38 

37 

36 

35 

34 

- 

3 

4 

5 

6 

7 

8 

9 

10 

01/06 

Si L ty sand, SW 1. DK BROW 

Silty sand, SM fELLWISH BROW 

60 Poorly graded sand, SP IELLWISH BROW 

60 Poorly graded sand, SP ‘ELLOUISH BROUh 

65 roorly g ded sand, SP 
Poorly gFXded sand, SP 

‘ELLWISH BROW 
‘ALE BRWN 

ido Sanple Recovered 

75 

- 

‘ALE BRW 

CLASSIFICATION COLOR 

.SE 

.SE 

.SE 

SE 

- 

l-i 

WA 0.0 

WA 0.0 

IVA 0.0 

VA 0.0 

VA 0.0 
VA 0.0 

VA 0.0 

COMMENTS 

Page: 1 of 2 
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Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 16.00 

SITE NAME : WPNSTA YORKTOWN LOGGER : W. BREW 
WELL ID : lGW14 DRILLING CCMPANY : HARDIN-HUBBR 
NDRTHING : 343412.0000 surveyed DRILLING RIG : B61 
EASTING : 2562286.0000 surveyed DATE STARTED : 06/09/92 

ELEVATIDN : 44.800 surveyed DATE COMPLETED : 06/09/92 

CIJLSSIFICATION COLOR 
3 F 2 B E 2 

COMMENTS 
8 * E 8 H ii 0 

‘L $p;,LySsrr$zd sand with PALE BROWN LSE WET OVA 0.0 

-. 

--L? 

-- -- 
55 - 11 

32 -- 12 85 

31 -- 13 

29 -- 15 

V. DK GRYSH BRN SFT MT OVA 0.0 

V DK GRYSH BRN SFT MT f OVA 0.0 

: 

V DK GRYSH BRN SFT UET 1 OVA 0.0 

5 
3 

V DK GRYSH BRN FRM DRY OVA 0.0 

UL/ Ub/Y3 Page: 2 of 2 
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DATE: 12/08/92 **** LITHOLOGICAL DATA FOR - CLIENT IO: BAKER *** PAGE: 16 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 

/UELL ID NUM NUH (FT BGSl METHOD GRAVEL PCT. SAN0 PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

lCW14 

lGWl4 

1GWl4 

IGW14 

1GW14 

lGWl4 

lGWl4 

lGW14 

lCWl4 

lGW14 

IOU14 

lGWl4 

11 0.00 0.50 SPS 

12 0.50 2.00 SPS 

2 1 2.00 4.00 SPS 

3 1 4.00 6.00 SPS 

4 1 6.00 6.10 SPS 

4 2 6.10 8.00 SPS 

5 1 8.00 10.00 SPS 

6 1 10.00 11.00 SPS 

6 2 11.00 12.00 SPS 

7 1 12.00 14.00 SPS 

8 1 14.00 15.00 SPS 

8 2 15.00 16.00 SPS 

0 F 80 0 0 20 

0 HF 90 0 0 20 

0 MF 90 0 0 0 

0 MF 90 0 0 0 

0 HF 90 0 0 0 

F 10 MF 85 5 0 0 

0 0 0 0 0 

0 F 90 10 0 0 

0 F 90 10 0 0 

0 F .90 IO 0 0 

0 F 90 10 0 0 

0 VF 5 5 90 0 

MOD LSE 

MOD LSE 

MOD LSE 

MOD LSE 

MOD LSE 

MOD LSE 

MOD LSE 

MOL' SFT 

MD0 SFT 

MOD SF1 

FRM 

MST 

MST 

MST 

MST 

MST 

WET 

WET 

VET 

WET 

WET 

DRY 



NWS-00313-03.13.07/01/93 

- 
\ 

Borehole Location Data ROY F. WESTON, Inc. 

BOREHOLE ID : lGW17 SITE m/NO: WPNSTA YORKTOWN 
BEGIN DATE : 06/10/92 Eh?D DATE : 06/10/92 

LOGGER/COMPANY : W. BREW 

BOREHOLE COMPLETED IN (cO>verburden cB>edrock) : 0 

TOTAL DEPTH : 14.00 DEPTH TO BEDROCK : 0.00 

BOREfHOLE DIAMETER #l: 12.00 
INTERVl-lL: 0.00 ft. to 14.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
INTERV~: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : HARDINLHUBER 
DRILLER : ROYCE KEENEN 
DRILL RIG TYPE : B61 

ESTIMATED SURVEYED 
SURFACE 
ELEVATION : 0.000 38.900 

N. COORDINATE : 0.0000 343645.0000 

E. COOJWINATE : 0.0000 2652670.0000 

WELL PERMIT......(Y)es (N)o: N PERMIT#: 

HOLE ABANVONED...(Y)es fN)o: N 
WELL INSTALLEI)... (Y)es (N)o: Y 
WELL CLUSTER.....(Y)es (N)o: N No. OF h7ELLS : 0 
mLL NEST........(Y)es [N)o: N No. OF hZLLS : 0 
PUMPS INST-.. (Y)es fN)o: N TYPE DEPTH 

PURGE : 0.00 
SAMPLE: 0.00 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS..... (Y)es (N)o: N 
SLUG TESTS.............. (Y)es Wo: Y 
PACKElR TESTS............ (Y)es Wo: N 
PUMPING TESTS........... (Y)es (N)o: N 

COMMENTS : 

01/06/93 
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Well Completion Summary 

I- 
EAT WPNSTA YORKTOWN 
5 NME WPNSTA YORKTOWN 

ROY F. WESTON, Inc. 

DZUZLZNGFIRM HARDIN-HUBER 
ZA’SPECTOR W. BREW 

;LZD lGW17 
RT DATZ% 06/10/92 
IPLETZON DATE 06/10/92 

WATER LEVELS 

L!!L ch 
!- 

3EPTZ 
2.51 

0.01 

0.5c 

- 

I% 
- 
23 
- 

tN 
- 

(P 
- 

:c 
- 

IS 
- 

‘D 
- 

- 
NOTE: Wiu Diagram not to Scale Elevations are feet above mean sea level 

38.91 

38.4( 

37.9( 

36.9( 

26.X 

26.9C 

DRZLLZNG SUMMARY 
Drilh ROYCE KEENAN 
Drilling ZWd NONE 
well DP SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

&sing #I Z&me&r: 4 .oo inch 
Il)P-- PVC SCH 40 

zruerval: 0.00 to 2.00 ft. 

stick ~phercasing 2.50 ft. protective Casing: 0.00 fi. 

casing Grout.. CEWT/BENT Iil&?d: 0.00 to 0.50 ft. 

sed qvpe: BENTONITE 

SandPackl)pe:#Z 
Gntin Size : UNIFORM 

Screen Dideler: 4.00 

me-- PVC 

Inte~ak 0.50 to 1.00 fc 

Intcrva: 1.00 to 12.00 p 
hfedian-: 2.3 

zm: 2.00 to 12.oofL 

slots: -020 inches 

silt lhpznte?val: 0.00 to 0.00 ft. 
&relcfillDF: zlitetval: 0.00 to 0.00 fi. 

WELL DEVELOPMENT 
/ / 

Method 
Yii Pwged Volume 

COMMENB 
TC = Top of Casing SP = Top Sand Pack ;j;,i.::;;;i:;.~:.;. = Grout 

GS = Ground Surface SC = Top Screen m = Seal 
BN = Top Seal BS = Bottom Screen = Sand Pack 

TO = Total Depth = Formation 

Additional Comments: 

Ol/O6/93 
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Borehole Log ROY F. ?+?ESTON, Inc. 

CLIENT : WPNSTA YORKTowN TOTAL DEPTH : 14.00 
SITE NAME : WPNSTA YORKTOWN LOGGER : W. BREW 
WELL ID : lGW17 DRILLING COMPANY : HARDIN-HUBER 
NORTHING : 343645.0000 surveyed DRILLING RIG : B61 
EASTING : 2652670.0000 surveyed DATE STARTED : 06/10/92 
ELEVATION : 38.900 surveyed DATE COMPLETED : 06/10/92 

36--Z 

32 -‘6 

30 *- 8 

29 -- 9 

28--10 

CLASSIFICATION COLOR 

Silty sand, SM 

Snty sand, Sn 
Poorly graded sand, SP 

Poorly graded sand, SP 

Sitty sand, SM 

Silty sand, St4 

lK REDDISH BRN 

IK REDDISH BRN 

IK REDDISH BRN 

‘ALE BROWN 
‘ALE BRUJN 

‘ALE BRM 

‘ALE BROWN 

‘. DK GRAY 

‘. DK GRAY 

‘. DK GRAY 

‘. DK GRAY 

SFT 

SFT 

LSE 
LSE 

LSE 

LSE 
-SE 

-SE 

;FT 

5FT 

IVA 0.0 

WA 0.0 

WA 0.0 

WA 0.0 
WA 0.0 

WA 0.0 

WA 0.0 
WA 0.0 

NA 0.0 

MA 0.0 

NA 0.0 

COMIaEmTS 

Ion stained 

Page: 1 of 2 
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Borehoie Log ROY F. ?WLSTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 14.00 

SITE NAME : WPNSTA YORKTOWN LOGGER : W.BREW 
WELL ID : lGW17 DRILLING COMPANY : HARDIN-H'UBER 
NORTHING : 343645.0000 surveyed DRILLING RIG : B61 
EASTING : 2652670.0000 surveyed DATE STARTED : 06/10/92 

ELEVATION : 38.900 surveyed DATE COMPLETED : 06/10/92 

CLASSIFICATION COLOR COMMENTS 

-.-.- --. Silty sand, SM V. DK GRAY SFT WET OVA 0.0 
---. 

--- . 
-_-- 
.--.. 
--_ 

DK OLIVE FRM MST 

DK OLIVE FRM MST 1 

?3 -- 15 

!2 -- 16 

!l 17 

!D -- 18 

9 -- 19 

8 -- 20 

-\ 
1 

UI/Ub/Y3 Page: 2 of 2 
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DATE: 12/08/92 **** LITHOLOGTCAL DATA FOR - CLIENT ID: BAKER *** PAGE: 17 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 

/WELL ID NUM MUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

lGW17 1 

lGW17 2 

1GW17 2 

1GW17 2 

lGW17 3 

lGW17 3 

1GW17 4 

lGW17 4 

1GW17 5 

lGW17 5 

lGWl7 6 

1GW17 6 

1GWl7 7 

1 

1 

2 

3 

1 

2 

1 

2 

1 

2 

1 

2 

1 

0.00 2.00 SPS 

2.00 3.20 SPS 

3.20 3.80 SPS 

3.80 4.00 SPS 

4.00 5.00 SPS 

5.00 6.00 SPS 

6.00 6.20 SPS 

6.20 8.00 SPS 

8.00 9.00 SPS 

9.00 10.00 SPS 

10.00 11.70 SPS 

11.70 12.00 SPS 

12.00 14.00 SPS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

MF 90 10 0 

MF 90 IO 0 

F 90 10 0 

F 90 10 0 

F 90 10 0 

F 85 15 0 

F 85 15 0 

F 95 5 0 

F 95 5 0 

F 85 15 0 

F 85 15 0 

0 5 85 

0 5 85 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

IO 

10 

MOD 

MOD 

MOD SFT MST 

MOD SFT MST 

MOD SFT WET 

MOD LSE WET 

MOD LSE WET 

MOD LSE WET 

MOD LSE WET 

MOO LSE WET 

MOD LSE WET 

MOD SFT WET 

MOD SFT WET 

FRM MST 

FRM MST 

I r’ ? 
z 0 
d I 
z . 



Dames & Moore 
I 1 

_- . I . 

vmu#?azM- /nc c/5- 
BOR:NG NO. 

?A &<.A. c 

SuEEr 



Dames & Moore 
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Dames & Moore . 
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SAMPLING MElnco: 
DrnLuNc 

START. FINtSU 

WATER LEVEL I I I . . 1 nuf 1 nm 





i . 

i f 

9 
3 
E 
0 
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I WELL/BORING NO.: 3SB/6dt9@Jj ] 

TEST BORING AND WELL CONSTRUCTION RECORD /-*Ix 

1 

1 

, 

J 

fS L. .bLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 3lfj 
TUAREA: 

S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison 

SAMPLE TYPE 
A = Auger 
W-Wash 
C=Core 

-_ . 
ACRONYMS “. 

‘BG = Background PID = Photoioniz&ion Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

P = Piston 

E 1 

(ASTM D-1586)(Blows/O,S’) 
WD = While Drilling 

I i------ 

vm) 

I 

(I 

B( 

Visual Description/Comments 
Well 

Installation 
Detail 

Elevation 
(ft.) 

pie 
Lab 
kllp. 
%..sig. 

0 Sa 
m Depth 

(ft.) 

5 -- 

6- 
, --*c^ 

8- 

9- 

O- 

1_ 

2- 

3- 

4 - 

5 _ 

6- 

7- 

S, 

a, 

_. - 3’ 

P&1 f DRILLING CO.: /%a-+’ dol BAKER REP.: 
DRILLER: I<. &J&t4 WSlJJBORlNG NO.:3 ~/@&j$& SHEET _ OF _ 



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
PROJ. NO.: CTO-213 BORING NO.: 3GW08B
COORDINATESNORTHING: 342,352.65 EASTING: 2,563,454.37
ELEVATION: GROUND SURFAC 25.98 TOP OF PVC CASING: 28.03

Rig: CME-55 ATV Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1  3/8" -- 4.25" -- 9/20/2004 35 Sunny, 60-78o *24
Length (FT) 2.0 5.0
Type STD HSA
Hammer Wt. 140#
Fall
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Dam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch. 40 PVC Riser 2" 0 25
N = No Sample Sch. 40 PVC (0.010 in.) screen 2" 25 35

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail

1

2
Sch. 40

3 PVC 
riser

4

5 A-N
cement

6 bentonite 
grout

7

8

9

10
Match to Sheet 2

DRILLING CO.:Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 3GW08B     SHEET 1 OF 3

*Approximate location.  Augered to 35-ft bgs then constructed monitoring well, to replace the damaged 
3GW08



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 3GW08B

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11

12

13

14

15
Sch. 40

16 PVC Riser

17
cement

18 bentonite 
grout

19

20 A-N

21 top of 
bentonite

22 @ 21'

23
top of 

24 water @ ~24 feet sand @ 23'

25
top of 

26 screen @
25'

27

28

29

30  
Match to Sheet 3

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 3GW08B     SHEET 2 OF 3



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 3GW08B

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

31 0.10 slot
PVC 

32 A-N screen

33
Bottom of

34 screen @
35' 

35
EOB @ 35-ft

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 3GW08B    SHEET 3 OF 3



NWS-003 13-03.13-07/O l/93 

Borehole Location Data ROY F. W%STON, Inc. 

BOREHOLE ID : 3GV-715 SITE NAME/NO: WPNSTA YORKTOWN 
BEGIN DATE : 06/02/92 EZUD DATE : 06/02/92 

LOGGER/COMPANY : J. WILLIAMS 

BOREHOLE COMPLETED IN (cO>verburden cB>ed.rock) : 0 

TOTAL DEPTH : 39.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #l: 12.00 
INTrnvAL: 0.00 ft. to 39.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD l 

BOREHOLE DIAMETER #31 
FLUID : 

INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : HARDIN-HUBER 
DRILLER : ROYCE KEENAN 
DRILL RIG TYPE : B61 

ESTIMATED SURVEYED 
SURFACE 
ELEVATION : 0.000 29.300 

N. COORDXI'LU!E : 0.0000 342446.0000 

E. COORDINATE : 0.0000 2563175.0000 

WELL PERMIT......(Y)es (N)o: N PERMIT#: 

HOLZ ABANDONED...(Y)es (Njo: N 
WELL INSTm...(Y)es (N)o: Y 
mLLL CLUSTEZ..... (Y)es (N)o: N No. OF Ft?ELLS : 0 
WELL NEST........ (Y)es (N)o: N No. OF WELLS : 0 
PUMPS XNSTALLED..(Y)es (N)o: N TYPE DEPTH 

PURGE : 0.00 
SAMPLE: 0.00 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS..... fY)es (N)o: N 
SLUG TESTS........ . . . . ..(Y)es fN)o: Y 
PACKER TESTS............ (Y)es (N)o: N 
PUMPING TESTS........... (Y)es (N)o: N 

COMMIENTS : 

01/06/93 

- 
I 

- 
\ 

) 



NWS-00313003.13007/01/93 

Well Completion Summary ROY F. WESTON, Inc. 

CLIENT WF'NSTA YORKTOWN 
SITENAME WPNSTA YORKTOWN 

WEZL ID 3GW15 
STMT DATE 06/04/92 
COMPZLETZON DATE 06/05/92 

DZ?.ZLLZIVGZ?ZZbV HARDIN-HUBER 
ZNSPECTOR J. WILLIAMS 

WATER LEVELS 
26.00 FT (TOC!) ON 06/04/92 

Protective Casin ROYCE HEENAN 

WELL DESIGN CONSTRUCTION 

Casing #I Dlumeter: 4 .oo inch zrzterval: 0.00 to 25.00 ft. 

sticklJpInnerching: 2.62 jk Rotective Ching: 0.00 ft. 

&Sing Groat: CEMT/BENT Intental 0.00 to 15.50 fA 

BENTONITE PELLET Interval: 15.50 to 17.00 p 

IIItUVUl: 15.50 to 37.00 $t. 

MedianDl47mem: 

Interval: 20.00 to 35.00 j?. 

slots: 0.020 iftches 

0.00 to 0.00 jk 

Tq, of Casing SP q Top Sand Pack 

Groud Surface SC = Top Screen 

BS = Bottom Screen 

TD = Total Depth = Formation 

-nalcomments: 

21 bags #2 sand/gravel suspended in viscous fine/false 

readings/gravel at lO'/had to Lift 7' out uith mud and wash. 

NOTE: Well Diagmm not to Scale Elevations are feet above mean sea level 

01/06/93 



NWS-00313-03.13007/01/93 

Borehole Log ROY F. WESTON, Inc. 
-\ 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 39.00 

SITE NAME : WPNSTA YORKTOWN LOGGER : J. WILLIAMS 
MLL ID : 3GW15 DRILLING COMPANY : HARDIN-HUBER 
NORTHING : 342446.0000 surveyed DRILLING RIG : B61 
EASTING : 2563175.0000 surveyed DATE STARTED : 06/02/92 

ELEVATION : 29.300 surveyed DATE COMPLETED : 06/02/92 

- \ 

1 

28-- 1 

26-3 

23 -6 

21 -‘8 

20--O 

I I 

06/30/93 

CLASSIFICATION 

;ilty sand, SM IK YLLOUISH BR 

lllty sand, SM IK YLLOUISH BRI 

IK YLLOUISH BRI 

T GRAY 

Xastic silt, MH 

‘at clay, CH ‘ALE OLIVE 

COLOR 

.SE 

;TF 

;TF 

H 

ID 0.0 

:lay contact 5.1’ 

nterbedded clay 8 silt 
:race root matter. 

iradational clay 8 silt. 

Page: 1 of 4 



NWS-00313-03.13-07/01/93 

Borehole Log ROY F. WSTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 39.00 

SITE NAME : WPNSTA YORKTOWN LOGGER : J. WILLIAMS 

WELL ID : 3GW15 DRILLING COMPANY : HARDIN-HUBER 

NORTHING : 342446.0000 surveyed DRILLING RIG : B61 

EASTING : 2563175.0000 surveyed DATE STARTED : 06/02/92 

ELEVATION : 29.300 surveyed DATE COMPLETED : 06/02/92 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

- 

06/30/93 Page: 2 of 4 

CLASSIFICATION COLOR 

:at clay, CH ‘ALE OLIVE 

.at clay, CH ‘ALE OLIVE 

r- ,Ilt, ML 

.ean clay wth sand, CL 

. sandy lean clay, CL FRM 

ihelly clay FRM 

80 Sample Recovered 

ihelly clay FRH 

RAY ID 0.0 

ID 0.5 

ID 2.5 iOX Shell Fragments 

.I 

COMMENTS 

Wadational clay 8 silt. 

'race root matter. 



NWS-00313-03.13907/01/93 

Borehole Log ROY F. WSTON, Inc. 
-1 

CLIENT : WPNSTA YOF!KTOWN TOTAL DEPTH : 39.00 
SITE NAME : WPNSTA YOFXI'OWN LOGGER : J. WILLIAMS 
LiELL ID : 3GW15 DRILLING CDMPANY : HARDIN-HUBER 
NDRTHING : 342446.0000 surveyed DRILLING RIG : B61 
EASTING : 2563175.0000 surveyed DATE STARTED : 06/02/92 
ELEVATIDN : 29.300 surveyed DATE CWPLETED : 06/02/92 

-\ 

8 

7 

6 

5 

4 

3 

2 

1 

D 

-1 

- 

22 

23 

24 

25 

26 

27 

28 

29 

30 

06/30 

- 

CLRSSIFICATION COLOR 

She1 ly clay 

belly clay 

Cheliy clay 

.ean clay wth sand, CL ILIVE GR-YELLQ 

rnterVe1 Not Sampled 

bi tty sand, 94 LIVE BRDUN SE 

- 

:ID 2.5 50% Shell Fragments 

‘ID 0.0 

ID 3.5 

ID 0.0 I;;eea$ing over hole in 

COMMENTS 

Page: 3 of 4 



NWS-00313-03.13-07/01/93 

Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 39.00 
SITE NAME : WPNSTA YORKTOWN LOGGER : J. WILLIAMS 
WELL ID : 3GW15 DRILLING COWPANY : HARDIN-HUBER 
NDRTHING : 342446.0000 surveyed DRILLING RIG : B61 
EASTING : 2563175.0000 surveyed DATE STARTED : 06/02/92 
ELEVATION : 29.300 surveyed DATE COMPLETED : 06/02/92 

-1 31 

-2 32 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

10 

33 

34 

35 

36 

37 

38 

!9 

i0 

. 

CLASSIFICATION COLOR 

ilty sand, St4 IVE BROWN 

lterVa1 Not Sampled 

OLIVE GRAY 

;Fl 

SE 

- 

H 

ID 0.0 

ID 0.0 

ID 0.0 

COMMENTS 

ite:ea 
.!I 

ing over hole in 

Page: 4 of 4 06/30/93 



I 
- 

I 
- 

DATE: 12/08/92 **** LITHOLOGICAL DATA FOR - CLIENT ID: BAKER *** PAGE: 2 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 

/WELL ID NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PC1 PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

3GW15 1 1 0.00 2.00 SPS 

3GW15 2 1 2.00 4.00 SPS 

3GWl5 3 1 4.00 6.00 SPS 

3GW15 4 1 6.00 8.00 SPS 

3GW15 5 1 8.00 10.00 SPS 

3GWl5 6 1 10.00 12.00 SPS 

3GW15 7 1 12.00 14.00 SPS 

3GWl5 8 1 14.00 16.00 SPS 

3GU15 9 1 16.00 18.00 SPS 

3GU15 10 1 18.00 18.70 SPS 

3GW15 10 2 18.70 19.50 SPS 

3GWl5 10 3 19.50 20.00 SPS 

3GUl5 11 1 20.00 22.00 SPS 

3GWl5 12 1 22.00 24.00 SPS 

3GWl5 13 1 24.00 24.40 SPS 

3GW15 13 2 24.40 26.00 SPS 

3GWl5 14 1 26.00 30.00 NS 

3GW15 15 1 30.00 32.00 SPS 

3GU15 16 1 32.00 35.00 NS 

3GWl5 17 1 35.00 37.00 SPS 

3GWl5 18 1 37.00 39.00 SPS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

F 60 40 0 0 

F 50 40 IO 0 

30 30 40 0 

0 0 10 90 

0 50 50 0 

0 10 85 5 

5 20 75 0 

5 50 45 0 

F 25 35 40 0 

30 30 40 0 

0 0 50 50 

0 0 0 0 

0 0 50 50 

0 0 50 50 

0 0 50 50 

20 30 50 0 

0 0 0 0 

50 15 5 30 

0 0 0 0 

F 50 50 0 0 

MF 80 15 5 0 

NON 

NON 

LOW 

HGH 

HOD 

HGH 

HGH 

LOW 

MOD 

LOU 

LOW 

LOW 

LOW 

LOW 

LOW 

NON LSE 

NON 

MOD LSE 

MOO LSE 

STF 

POR 

STF 

FRH 

FRM 

FRM 

FRM 

FRH 

FRM 

WEL SFT 

UEL LSE 

MST 

MST 

MST 

MST 

WET 

MST 

MST 

MST 

MST 

MST 

MST 

WET 

WET 

WET 

WET 

SAT 

SAT 

SAT 



WELL/BORING NO.: 3GW54 / 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 03/8- 
SITE/AREA: sr7tG- Gaws I tiu&fmdZlrrr dnnrlL:rll 
COORDINATES: NORTH: , EASZ’: 
ELEVATIONS: SURFACE: 

S = Split Spoon 
T = Shelby Tube W=Wash 
R=AirRotary 
D = Denison P = Piston 

N = No Sample 

Visual Description/Comments 

DRILLING CO.: 

DRILLER: 



WELL/BORING NO.: 3GW/JT~ 

/w-w_ TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CTONO.: bbrA 
SITE/AREA: s F&3 

SAMPLE TYPE’ ACRONYMS 
S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 

I D = Denison - P = Piston 
N = No Sample 

Depth Samp. Samp. SPT Lab PID 
Type Rec. 

@-I and 
SOP. (ppm) 
Desig. 

No. ft./?/o BuSamp 

(ASTM D-1586)(~Blows/0.5’) 
WD = While Drilling 

Visual Description/Comments 

23 

24 

25 

26 

27 

l- 30 

DRILLING CO.: P, r/L2 f k-L/ a- /yrG 
DRILLER: D. m am&. 

BAKER REP.: 
WELL/BORING NO.: SHEET 2 OF - 



-~_ 
WELL/BORING NO.: 

3G~Jz+q 

TEST BORING AND WELL CONSTRUCTION RECORD 

S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison 

A = Auger 
W = Wash 
C = Core 
P = Piston 

Depth 
(ft.> 

I1 

2- 

3 

4- 

5 

6- 

7 

s- 

CT0 NO.: lml R 
. . 

ACRONYMS 
BG = Background PID = Photoion’i&tion Detector 
I-ISA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/OS’) 
WI) = While Drilling 

I I 

Visual Description/Comments 
Well 

Installation 
Detail 

Elevation 
(W 

Sarnp. (ppm) 
Desig. 

BGlSamp 

Continued from Sheet _ I I/l 

Match to Sheet _ 
;-: : -‘.-. 

,‘7 
DRILLING CO.: #y-p 4 rr ; J.1: ; i 9. BAKER REP.: &++ I Ccw& 
DRILLER: < WELL/BORING NO.: 3 6 ti/sA SHEET _ OF _ 



.#hm”. 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: 
SITE/AREA: 

NAVAL WEAPONS STATION YORKTOWN CTONO.: 6 3/ $5 
_ . . . . 

rlPJX.3 TYPE ACRONYMS ‘-. 
‘BG = Background PID = Photoion&tion Detector ” yr”‘ -r ---- A = Auger 

T = Shelby Tube W-Wash HSA = Hollow Stem Augers ppm = parts per million 

R zz A ;r Rnts,,-u C = fhre ID = Inside Diameter SPT = Standard Penetratic m Test 
_ _-.~ I\ ~~ ‘ xs* ..“..A., 

D = Denison P = Piston 
N = No Sample 

Depth samp. samp.1 w-r 1 J-ah 1 RID- 1 
(fi-1 Type Rec. 1 1 fq?p,’ I”P”‘l 

and YW‘& 
No. fW% B-P 

- 

(ASTM D-1586)(Blcws10.5’) 
W’D = While Drilling ._ 

I Well 
Visual Description/Comments I Installation 

Elevation 
. . I- 

Detail m 

Continued from Sheet -?- ! !J.y&r,,,q 

2-I 

3 - 

--, .- ., 

-4 --. 
.a - . 

- ‘-2 

1, 4 - -. 
-N .r 

-w 
. Lc *, 

A - 

-’ -7” 
“ - 

’ Y. q 
. 

‘- L 
*-- (. 

. 
-. c 

* &-.- 
-. - 

. . 
- . . -, 

. 
c . 

-I c 1 
-. 

-Ii 7: 
- .:: f .* 

Match to Sheet _ 2 ‘1 = 
_, .m..-y: 

DRILLING CO.: 
DRILLER: 

BAKERREP.: /zM. LcCd/> 
W~LLBORING NO.: 3i?itfJ /s& SHEET _ OF - 



WELL/BORING NO.: 
3Lw/&4 

TEST BORING AND WELL CONSTRUCTION RECORD 

1 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: a,U63 
SITBiARBA: 5Ye’3 

. . 
-.. 

I 
SAMPLE TYPE ACRONYMS “. 

A = Auger . ‘BG = Background PID = Photoioni&tion Detector 
W = Wash HSA = Hollow Stem Augers ppm = parts per million 

S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison 

c = core 

P = Piston 

I 

ID = Inside Diameter SPT = Standard Penetration Test 
(ASTM D-l 586)(Blows/O,5’) 

WD = While Drilling ‘. 
I I 

Depth 
@-> 

11 

2- 

3- 

4-- 

5- 

6- 

7- 

s, 

9- 

03 

1 _ 

2 

5 _ 

4- 

;amp 
Type 
and 

NO. 

;M 

N: 
G 
Rec. 

ft./?4 
- 

mo, - 

0 Sa 
SPT 

pie 
Lab 
hllp. 
kig. 

FE 
wm: 

ohm 
f 

Visual Description/Comments I Well 
InstalIation Elevation 

Detail @I 

MatchtoSheet- 1 
. . .” 

: . 

DRILLING CO.: BAKER REP.: R. iv. LCW/~T 

DRILLER: WBLUBORING NO.: .%ti!a SHEET _ OF _ 



NWS-00313-03.13-07/01/93 

Borehole Location Data ROY F. WESTON, Inc. 

BOREHOLE ID : 3GW18 SITE N-/NO: WPNSTA YORKTOWN 
BEGIN DATE : 06/02/92 END DATE : 06/02/92 

LOGGER/COMPANY : JOHN WILLIAMS 

BOREHOLE COMPLETED IN (<O>verburden cB>edrock) : 0 

TOTAL DEPTH : 52.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #l: 12.00 
INTERVAL: 0.00 ft. to 52.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BORSHOLE DIAMETER #2: 
INTERVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : HARDIN HUBER 
DRILLER : ROYCE KEEMAN 
DRILL RIG TYPE : MOBILE B-47 

ESTIMATED SURVEYED 
SURFACE 
ELEVATION : 0.000 45.900 

!?T. COORDINATE : 0.0000 342428.0000 

5. COORDIlWiTE : 0.0000 2562834.0000 

VELL PERMIT......(Y)es (N)o: N PERMIT#: 

YOLE ABANDONED. . . (Y) es (N)o: N 
d?ELL INSTALLED... (Y)es (N)o: Y 
mLL CLUSTER..... (Y)es Wo: N No. OF h?EL.LS : 0 
VELL NEST........ (Y)es (N)o: N No. OF WELLS : 0 
?UMPS INSTALLED.. (Y)es (N)o: N TYPE DEPTH 

PURGE : 0.00 
SAMPLE: 0.00 

3OREHOLE TESTING 
BOREHOLE GEOPHYSICS..... (Y/es (N)o: N 
SLUG TESTS..............(Y)es (N)o: Y 
PACKER TESTS............ (Y)es (N)o: N 
PUMPING TESTS........... (Y)es (N)o: N 

mMMEN!rs : 

01/06/93 



NWS-00313-03.13-07/01/93 

Well Completion Summary ROY F. WESTON, Inc. 

CLIENT WPNSTA YORKTOWN 
SZTEA’AME WPNSTA YORKTOWN 

WELL ID 3GW18 
STMT DATE 06/02/92 
COMPLETION DATE 06/03/92 

DRILLING FlRhl HARDIN-HUBER 
INSPECTOR J. WILLIAMS 

WATER LEVELS 

ROYCE KEEMAN 

WELL DESIGN CONSTRUCTION 

casing #I Diameter: 4 .QQ inch Interval: 0.00 to 35.00 ft. 

&id b’p her tising: 2.43 $L Rotective Casing: 0.00 fi. 

hing Grout: CEMT/BENT Ztl.&?lVUl: 0.00 to 0.00 f. 

PELLETS, BENTONITE Interval: 30.00 to 33.00 ft. 

SandPackl)pe:#z Intend: 33.00 to 51.00 ft. 

Grain Size : UNIFORM Median Diameter: 2-3 

Screen L&meter: 4.00 IntervaL: 35.00 to 50.00 ft. 

slots. 0.020 inches 

silt lhp Interval: SO.00 to 51.00 ft. 
ht.eJval: 0.00 to 0.00 ji. 

TC = Top of Casing SP = 

m = Seal 

Bottom Screen = Sand Pack 

= Formation 

Additional Comments: 
21 bags sand, 2 buckets pellets; 12 cement. l/2 bag 

NOTE: Weil Diagmm not to Scale Elevations are feet above mean sea level 

Ol/Q6/93 



NWS-00313-03.13-07/01/93 

Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN 

SITE NAME : WPNSTA YORICKIWN 

WELL ID : 3GW18 
NORTHING : 342428.0000 surveyed 
EASTING : 2562834.0000 surveyed 
ELEVATION : 45.900 surveyed 

TOTAL DEPTH : 52.00 
LOGGER : JOHN WILLIAM!3 
DRILLING COnPANY : WIN HUBER 
DRILLING RIG : MOBILE B-47 
DATE STARTED : 06/02/92 
DATE COMPLETED : 06/02/92 

39 -- 6 

38--7 

37’-8 

36 --9 

CLASSIFICATION 

;i Ity sand, SM 

I ,ilty sand, St4 

alty sand, SM IK YLLWISH BRN 

ilty sand, sH 

COLOR 

BARK BROWN 

.T YLLUISH BRN 

‘. PALE BROWN 

. PALE BROW 

.SE 

SE 

)R ID 0.0 

ID 0.0 

COMMENTS 

erched water. 

06/30/93 Page: 1 of 6 



NWS-003 13-03.13-07/O l/93 

Borehole Log ROY F. WSTON, Inc. 

CLIENT : WPNSTA YORKTOWN 
SITE NAME : WPNSTA YORKTOWN 
WELL ID : 3GW18 
NORTHING : 342428.0000 surveyed 
EASTING : 2562834.0000 surveyed 
ELEVATION : 45.900 surveyed 

TOTAL DEPTH : 52.00 
LOGGER : JOHN WILLIAMS 
DRILLING COHPANY : HARDIN HTIBER 
DRILLING RIG : MOBILE B-47 
DATE STARTED : 06/02/92 
DATE COMPLETED : 06/02/92 

Ji 

I1 

!7 

!6 

06/30/93 

CLASSIFICATION COLOR 

iilty sand, SH 

!at clay, CH 

,at clay, cn 

at clay. CH 

at clay, cn 

ean clay wth sand, CL 

V. PALE BROWN 

)K YELLOWISH BI 

)K YLLOUISH BRL 

IK OLIVE GRAY. 

ID 0.0 

COMMENTS 

‘erched water. 

rading to sandy clay. 

Page: 2 of 6 



NWS-00313003.13-07/01/93 

Borehole Log ROY F. WESTON, Inc. 
- 

-\ 

I 
CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 52.00 
SITE NAME : WPNSTA YORKTOWN LOGGER : JOHN WILLIAMS 
UELL ID : 3GW18 DRILLING COMPANY : HARDIN HUBER 
NORTHING : 342428.0000 surveyed DRILLING RIG : MOBILE B-47 
EASTING : 2562834.0000 surveyed DATE STARTED : 06/02/92 
ELEVATION : 45.900 surveyed DATE COMPLETED : 06/02/92 

24 

16 

27 = 

29 I== 

T 
s 
8 
ii 
de - 

CLFiSSIFICATION 

.ean clay uith sand, CL 

lot Classified - lncoapte 
:e Data 

‘lastic SI it, nn 

‘Lastlc slit, MH 

lastic silt, MH 

COLOR 

.IM GRAY 

IVE 

WE GRAY 

GRY-LT OLV B 

!!z”! 
H 

ID 0.0 

ID 0.0 

ID 0.0 

D 0.0 

D 0.0 

COMMENTS 

Wading to sandy clay. 

Page: 3 of 6 



NWS-00313003.13007/01/93 

Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 52.00 
SITE NAME : WPNSTA YORKTOWN LOGGER : JOHN WILLIAMS 
WELL ID : 3GWl8 DRILLING COMPANY : HARDIN HUBBR 
NORTHIWG : 342428.0000 surveyed DRILLING RIG : MOBILE B-47 
EASTING : 2562834.0000 surveyed DATE STARTED : 06/02/92 
ELEVATIW : 45.900 surveyed DATE COMPLETED : 06/02/92 

CLASSIFICATION COMMENTS 

Little shell fragments. 

DK OLIVE GRAY 

06/3 O/93 Page: 4 of 6 



NWS-00313-03.13907/01/93 

-. 

Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 52.00 
SITE NME : WPNSTA YORKTOWN LOGGER : JOHN WILLIAM!3 
WELL ID : 3GW18 DRILLING COnPANY : HARDIN HUBER 
NORTHING : 342428.0000 surveyed DRILLING RIG : MOBILE B-47 
EASTING : 2562834.0000 surveyed DATE STARTED : 06/02/92 
ELEVATION : 45.900 surveyed DATE COMPLETED : 06/02/92 

4 

3 

2 

1 

0 

-1 

-2 

-3 

-4 

-5 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

CLASSIFICATION COLOR 

;h&l ly sand- 

nterval Not Sampled 

helly sand 

nterval Not Sairpled 

OLIVE GRAY 

!K GRAY 

OLIVE GRAY 

SE ID 0.0 ,cme she1 1 f ragmnts. 

ID 0.0 

06/3 O/93 Page: 5 of 6 



NWS-00313-03.13107/01/93 

Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN 

SITE NAJ4E : WPNSTA YORKTOWN 
WELL ID : 3GW18 
NORTHING : 342428.0000 surveyed 
EASTING : 2562834.0000 surveyed 
ELEVATIM : 45.900 surveyed 

TOTAL DEPTH : 52.00 
LOGGER : JOHN WILLIAM!3 
DRILLING COMPANY : HARDIN HOBER 
DRILLING RIG : MOBILE B-47 
DATE STARTED : 06/02/92 
DATE COMPLETED : 06/02/92 

-5 

-6 

-7 

-8 

-9 

-10 

-11 

-12 

-13 

-14 

F 
% - 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

06/3 O/93 Page: 6 of 6 

CLASSIFICATION COLOR 

;?~;!y~jrg$d sand with 1K OLIVE GRAY 

w 
:ID 0.0 

COMMENTS 



DATE: 12/08/92 **** LITHOLOGICAL DATA FOR - CLIENT ID: BAKER *** PAGE: 3 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAN0 SILT CLAY ORGANIC ROCK STRAT 

/WELL ID NUM NUM (FT BGS) METHOD GRAVEL PCT. SAND PC1 PCT PC1 PCT TYPE PLAST SORT STRENGTII MOISTURE UNIT 

3GU18 1 1 0.00 2.00 SPS 

3GU18 1 1 2.00 4.00 SPS 

3GU18 3 1 4.00 6.00 SPS 

3GUl8 4 1 6.00 8.00 SPS 

3GWl8 5 1 8.00 10.00 SPS 

3GWl8 6 1 10.00 12.00 SPS 

3GWl8 7 1 12.00 14.00 SPS 

3GWl8 8 1 14.00 16.00 SPS 

3~~18 9 1 16.00 18.00 SPS 

3~~18 10 1 18.00 20.00 SPS 

3GW18 11 1 20.00 22.00 SPS 

3GWl8 12 1 22.00 24.00 SPS 

3GWl8 13 1 24.00 26.00 SPS 

3GWl8 14 1 26.00 28.00 SPS 

3GWl8 15 1 28.00 30.00 SPS 

3~~18 16 1 30.00 32.00 SPS 

3GW18 17 1 32.00 34.00 SPS 

3GW18 18 1 34.00 36.00 SPS 

3GWl8 19 1 36.00 38.00 SPS 

3GWl8 20 1 38.00 40.00 NS 

3~~18 21 1 40.00 42.00 SPS 

3GWl8 22 1 42.00 45.00 NS 

3~~18 23 1 45.00 47.00 SPS 

3GWl8 24 1 47.00 50.00 NS 

3GWlS 25 1 50.00 52.00 SPS 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

F 0 

0 

0 

0 

F 0 

MF 

CM 

F 

F 

F 

F 

F 

F 

F 

75 20 0 5 

40 35 5 0 NON 

65 35 0 0 NON 

60 35 0 0 NON 

75 20 5 0 NON 

75 20 5 0 NON 

5 5 90 0 HGH 

10 5 85 0 HGH 

5 5 90 0 HGH 

5 5 90 0 IlGll 

25 0 70 0 MOD 

0 0 0 0 

0 50 50 0 MOD 

0 0 0 0 

5 50 45 0 Moo 

0 50 50 0 MOO 

0 0 0 0 MOD 

0 50 50 0 LOW 

0 50 50 0 LOW 

0 0 0 0 

50 50 0 0 NON 

0 0 0 0 

0 0 0 0 

0 0 0 0 

90 5 5 0 NON 

WEL LSE 

MOD 

MOD LSE 

WEL 

WEL 

STF 

STF 

STF 

FRM 

FRM 

FRM 

FRM 

FRM 

FRM 

WEL LSE 

WEL 

DRY 

MST 

MST 

MST 

WET 

MST 

IMT 
MST 
MST 

MST 

MST 

MST 

WET 

MST 

WET 

MST 

MST 

SAT 

SAT 

SAT 



WELWBORING NO.: 3 ww I? 

TEST BORING AND WELL CONSTRUCTION RECORD 
rl ^-a. 

;STALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: 
COORDINATES: NORTH: , EAST: 
ELEVATIONS: SURFACE: 77, t 

CT0 NO.: 3r8 

l- WATER 
DEPTH 

W-J 

PROGRESS 
(FT.1 

DATE WEATHER 
SPLIT I I SPOON 

AUGERS 

SIZE (DIAM.) 4- 114" ID 
LENGTH 2.0 5.0 

I 1 

TYPE 1 Std. 1 HSA 
HAMMER WT. 1 140# 1 -- 

i I 

FALL 1 30" 1 -- 
1 I 

REMARKS: 

SAMPLE TYPE I Well 1 Diam. 1 T-e I Top 1 Bottom 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 
Well Screen 2” 

No. 10 Slot Sch. 40 
PVC, Threaded 

Well 
Visual Description/Comments Installation 

Elevation 

Detail @J 

A.. 
blip 
We 
and 
No. 

kllp 
Rec. 

SPT PID 
wm) 

Lab 
samp. 
Desig. 

Depth 
(ftJ 

6- 

Match to Sheet 21 1 

DRILLING CO.: _ 

DRILLER: 

BAKER REP.: 

WELL/BORING NO.: 3 %?/& I 9 SHEET 1 OF - 



r-- _____ 1 

1 WELL/BORTNG NO.: 35o/m9 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: y3113 
SITE/AREA: 

I SAMPLE TYPE I ACRONYMS 
S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison 

A = Auger 
W = Wash 
C = Core 
P = Piston 

BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/0.5’) 
WD = While Drilling N: 

). ;amr 
10s lple 

Depth SamI SPT Lab 
(ft.> Typt : Rec. sanlp. ,) 

and Desig Visual Description/Comments 
No. ft./% T ‘P 

- -- 

11 _ 

12 _ 

13 _ 

14 i 

15 _ 

16 __ 

17 _ 

18 _ 

19 _ 

20 _ 

21 _ 

22 _ 

23 _ 

24 _ 

25 _ 

26 _ 

27 _ 

28 _ 

29 _ 

50 -- - 

Well 
Installation 

Detail 

Elevation 
@*> 

DRILLING CO.: 
DRILLER: 

BARER REP.: 
WELL/BORING NO SHEET 2 OF - 



WELLBORING NO.: 3 SB/‘&) ~c1 

TEST BORING AND WELL CONSTRUCTION RECORD 

CT0 NO.: 031&L 
“,l”h\, 

\ISTALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: St-r5 7 
COORDINATES: NORTH: , EAST: 
ELEVATIONS: SURFACE: ? 7. ? 

RIG: /47-i/ %-UC-k- e\c; 
SPLIT AUGERS 

SURFACE =;F- 
SPOON CASING’ TOOL 

PROGRESS 
o;r-1 

WEATHER 
WATER 
DEPTH 

WJ 
DATE 

2.0 

Std. 
140# 
30" 

I 

4-l/4” ID 
5.0' -- 

HSA 
-- 
-- -- -- 

i-3* 9b 
p-QplG 
2 -s--9(& 

SIZE (DIAM.) 
LENGTH 
TYPE 
HAMMERWT. 
FALL 
REMARKS: 

Well Diam. Type 
Information 

SAMPLE TYPE 
S = Split Spoon A = Auger 
-T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

PID 
$pm 

KsJunl 

T Lab 
salnp. 
Desig. 

1 Well 
Installation 

Elevation 

Detail W 

Depth 
Visual Description/Comments (ft.:, 

I 

1 

2- 

3 

5 

6- 

* 
7 

-I 7s?cY 
8 0. i! 

DRILLING CO.: BAKER REP.: l-49; 5 

DRILLER: hit<. WELL/BORING NO.: 3 3t+@19 A- SHEET 1 OF __ 



TEST BORING AND WELL CONSTRUCTION RJKORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CTONO.: (73\& 

SITE/AREA: i? 7 
SAMPLE TYPES’ ACRONYMS 

A = Auger BG = Background PID = Photoionization Detector 
W=Wash HSA = Hollow Stem Augers ppm = parts per million 

S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = Denison 

C = Core 1 ID = Inside Diameter SPT = Standard Penetration Test I 

nple 
Lab 

SamP 
Desig 

P = Piston I (ASTM D-1586)(Blows/O.5’) I 
I WD = While Drilling 

Well 
Visual Description/Comments 

I 

Installation Elevation 

Detail (fi-> 

Continued from Sheet 1 ,b 
/ 

, 

Depth 
(R) 

11 

12 _ 

13 

14 - 

15 

16 _ 

17 

1s _ 

19 

20 _ 

?I 

!2 _ 

!3 

!4 _ 

?5 

!6 _ 

!7 

!S _ 

!9 

IO 

Y 
b 
7 
7 

PID 
(ppm: 

BGlS%lll 
A 

0.2. 

6. 2 

6.2 

0. z 

0.2 

0.2. 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

J 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

Match to Sheet 3 

- 
I 

/ 

/ 

/ 

/ 

/ 

d 

# 

/ 

/ 

J 

/ 

/ 

/ 

/ 

/ 

/ 

/ 
- -1 1 

sixw-4 

DRILLING CO.: 
DRILLER: 

BARER REP.: VT, Lsdh 
WELL/BORING NO.: 3 S &!td !?A$ SHEET 2 OF ___ 



I 

WELUBORlNG NO.: 
I 

TEST BORING AND WELL CONSTRUCTION RECORD 
/*ah 

PONS STATION YORKTOWN CT0 NO.: 03 t 6 - 11-x A LLATION: . . ._ 
SITE/AREA: . 

SAMPLE TYPE ACRONYMS “.. 

S = Split Spoon A = Auger . ‘BG = Background PID = Photoion’itition Detec;tor 

T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
C~Core ID = Inside Diameter SPT = Standard Penetration Test R = Air Rotary 
P = Piston (ASTM@I 586)(Blowd0.5') 

D = Denison WD = While Drilling . . 

Depth ’ PID Well 

(fi.) @pm) Visual Description/Comments 
Detail -T- 

Installatiorn 
Elevation 

(W 
BUSrmp 

;amp. 
Type 
and 
No. 

6, 

7-, 

s- 

9- 

--I 

A-d 

Match to Sheet _ 

-I-- 3 

DRlLLING CO.: _ BAKER EP.: K4 LA.& 

DRILLER: WELL/BORING NO.: 3 S6/6&/?- SHC:ET _ OF _ 



I 

WELYBORlNG NO.: 
SSB/btiiTA 1 

TEST BORING AND WELL CONSTRUCTION RECORD 

03153 ‘. 
INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 

4itL X 
- . . . . 

ACRONYMS .‘. 
SITEJAREA: 

I 
SAMPLE TYPE 

A=Auger “l- - *~-_-..-A 
S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison 

W = Wash 
C = Core 
P = Piston 

UG = l5acKgrourlu PID = Photoionkzation Detector 
~$4 = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows10,5’) 
WD = While Drilling 

Depth 
(ft.) 

-i- 

2 

3- 

4 _ 

5 

6- 

7 

S- 

9- 

,o 

1_ 

2 

3- 

4- 

5 

6- 

7 

s- 

9- 

70 -..J 

Visual Descriptionkomments 

/ / 

/ / 

/ / 
-J -J 

-- -- 

-.-.-i -.-.-i 

.I .I 

DRILLING CO.: BAKER REP.: fl: L.tlAi~ I 



TEST BORING AND WELL CONSTRUCTION RECORD 
c l%i 

a ,LATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 3 I 8 - 
_ . . 

ITWAICEA: srtc .3 -.. 

SAMPLE TYPE /UXONYMS “’ 
A = Auger ’ -BG = Background PID = Photoion%tion Detector 
W=Wash HSA = Hollow Stem Augers ppm = parts per million 
C=C.ore ID = Inside Diameter SPT = Standafd Penetration Test 

S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison 

pie 
Lab 

SFilllp. 
D&g. 

P = Piston 

I 
I 

(ASTM 
WI3 = While Drilling 

1 

. 

FE 
3-d 

any 
Visual Descriptionkomments I Well 

Installation Elevation 

Detail e-1 

N= 
G 
Sec. 

amp 
bpe 
and 
No. 

Depth 
(ft.> 

fs4 

5 

6- 

7- 

S- 

9 ,,m 

J 
.*’ 

.. DfULLlNG CO.: BAKER REP.: ff Lw,; 

DRILLER: WELUBORING NO.: &&g&f& SHEET,OF- 



WELL/BORING NO.: 
3 s6hJ/7 - I 

d *.‘*i, TEST BORING AND WELL CONSTRUCTION REXORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: ti-. ‘, . ‘. . . 
SITE/AREA: 

rpLE TYPE A = Auger i’l3G = Background 
W = W&h 
C = Core 

S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison 

ACRONYMS .” 
PID = Photoioni&tion Detector 

I 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

P = Piston (ASTM D- IS86)(Blows/0.5’) 
WJJ = While Drilling 

I 
Depth 
(ft.> 

31 - 

32 - 

3;--- 

?4 - - 

35 - 

ti, - 

I’ - 

r8 _ 

19 - 

IO - 

vi - 

a- 

‘-3 
!., _ 

94 I 

fj 

6- 

7 _ 

s _ 

*” 9 _ 

lL!-LL 

- 
YnP 
he 
and 
No. 
- 

DRILLING CO. BAKER REP.: rJl\ 
- 

DRILLER: -- WELL/BORING NO.: 3 s$bdiT SHEET _ OF _ 

N= 

- 

3 Sa 
;PT 

)le 
Lab 
lbltlp. 
)c.sig. Visual Description/Comments 

Well 
Installation 

Detail 

Elevation 
w 

Continued from Sheet _ ,- -’ 1 30: 
c4. tap OiF 

t -’ scrw 
* r c i 

- rC-. . / : 
f -‘ * - 
,- / 
4-7 - 

Match to Sheet _ _ 



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
PROJ. NO.: CTO-213 BORING NO.: 3GW20
COORDINATESNORTHING: 342,530.98 EASTING: 2,563,347.70
ELEVATION: GROUND SURFAC 29.48 TOP OF PVC CASING: 31.18

Rig: CME-55 ATV Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1  3/8" -- 4.25" -- 9/20/2004 50 Sunny, 60-78o *N/A
Length (FT) 2.0 5.0
Type STD HSA
Hammer Wt. 140#
Fall
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Dam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch. 40 PVC Riser 2" 0 40
N = No Sample Sch. 40 PVC (0.010 in.) screen 2" 40 50

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail
Sch. 40

1 PVC 
riser

2
cement

3 bentonite 
grout

4

5 A-N

6

7

8

9

10
Match to Sheet 2

DRILLING CO.:Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 3GW20     SHEET 1 OF 3

*Offset from 3GW20A, then augered to 50-ft bgs then constructed monitoring well.  See boring record for 
3GW20A for soil profile.



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 3GW20

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11

12

13

14

15
Sch. 40

16 PVC Riser

17
cement

18 bentonite 
grout

19

20 A-N

21

22

23

24

25

26

27

28

29

30  
Match to Sheet 3

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 3GW20     SHEET 2 OF 3



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 3GW20

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

31

32

33

34

35
top of 

36 bentonite
'@ 36'

37
top of 

38 sand 
A-N @ 38'

39
No. 1 Qtz

40 sand

41 top of 
screen

42 @ 40'

43

44

45

46

47

48

49 Bottom of 
screen @ 50'

50
EOB @ 50-ft

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 3GW20    SHEET 3 OF 3



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
PROJ. NO.: CTO-213 BORING NO.: 3GW20A
COORDINATESNORTHING: 342,534.39 EASTING: 2,563,350.66
ELEVATION: GROUND SURFA 29.07 TOP OF PVC CASING: 31.31

Rig: CME-55 ATV Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1  3/8" -- 4.25" -- 9/19&20/200 80 Sunny, 60-78o *27
Length (FT) 2.0 5.0
Type STD HSA
Hammer Wt. 140#
Fall
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Dam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch. 40 PVC Riser 2" 0 70
N = No Sample Sch. 40 PVC (0.010 in.) screen 2" 70 80

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail

1

2
Sch. 40

3 PVC 
riser

4

5 A-N
cement

6 bentonite 
grout

7

8

9

10
Match to Sheet 2

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 3GW20A     SHEET 1 OF 5

*Approximate location.  Augered to 30-ft bgs, then began split-spoon sampling at 5.0-ft centers



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 3GW20A

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11

12

13

14

15

16

17

18

19

20 A-N

21

22
Sch. 40

23 PVC Riser

24
cement

25 bentonite 
grout

26

27  water @  ~27-ft

28

29

30  
Match to Sheet 3

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 3GW20A     SHEET 2 OF 5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 3GW20A

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

31 1.2 5 Wet, light-brown, fine SAND some
S-1 60% 11 silt, trace clay, shells

32 10

33
A-N

34

35
W-O-H Wet, light-brown, fine SAND, little

36 S-2 2 1 silt, trace clay
100% 3

37 3 Sch. 40
PVC Riser

38
A-N

39 cement
bentonite 

40 grout
5 Wet, light-brown, fine SAND, little

41 S-3 2 10 silt, trace clay
100% 13

42 20

43

44

45
5 Wet, light-gray, fine SAND some

46 S-4 2 9 silt, trace clay, shells
100% 7

47 10

48
Wet, light-gray fine SAND,  some silt,

49 trace clay, shells

50  
S-5 3 Match to Sheet 4

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 3GW20A     SHEET 3 OF 5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 3GW20A

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

51 S-5 2 6 Wet, gray  very fine SANDand silt, 
100% 8 trace clay, shells

52 10

53
A-N Sch. 40

54 PVC Riser

55
2 Wet, gray  SILT and very fine sand  cement

56 S-6 1.2 2 trace clay, shells bentonite 
60% 2 grout

57 4

58
A-N

59

60
2 Wet, gray  very fine SANDand silt, 

61 S-7 1.8 4 trace clay, shells
90% 7

62 11

63
A-N

64 top of 
bentonite

65 '@ 65'
7 Wet, gray  very fine SANDand silt, 

66 S-8 2 9 trace clay, shells top of 
100% 10 sand 

67 18 @ 67'

68 No. 1 Qtz
sand

69
top of 

70  screen
S-9 2 Match to Sheet 5 @ 70'

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 3GW20A     SHEET 4 OF 5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 3GW20A

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

71 S-9 2 6 Wet, gray  very fine SANDand silt, 
100% 6 trace clay, shells No. 1 Qtz

72 6 sand

73
A-N 0.10 slot

74 PVC 
screen

75
4 Wet, gray  very fine SANDand silt, 

76 S-10 2 7 trace clay, shells
100% 12

77 17

78
A-N

79 Bottom of 
screen @ 80'

80
EOB @ 80-ft

81

82

83

84

85

86

87

88

89

90  

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 3GW20A     SHEET 5 OF 5



NWS-00313-03.13-07/01/93 

-\ 

Borehole Location Data ROY F. tKESTON, Inc. 

BOREHOLE ID : 6GWOl SITE NAME/NO: WPNSTA YORKTOWN 
BEGIN DATE : 06/15/92 E%D DATE : 06/15/92 

LOGGER/COMPANY : W. BREiW 

BOREHOLE COMPLETED IN (cO>verburden cB>ecirock) : 0 

TOTAL DEPTH : 22.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAMETER #l: 12.00 
IA7TERVAL: 0.00 ft. to 22.00 ft. BGS 
METHOD : HSA FLUID : NONE 

BOREHOLE DIAMETER #2: 
INTERVAL: 
METHOD : FLUID : 

BOREHOLE DIAMETER #3: 
INTERVAL: 
METHOD : FLUID : 

DRILLING COMPANY : HARDIN-HUBER 
DRILLER : ROYCE KEENAN 
DRILL RIG TYPE : B-61 

ESTIMATED SURVEYED 
SURFACE 
ELEVATION : 0.000 9.800 

N. COORDINATE : 0.0000 345079.0000 

E. COORDIXWE : 0.0000 2559217.0000 

FVELL PERMIT......(Y)es (N)o: N PERMIT#: 

HOLE ABANDONED...(Y)es (N)o: N 
NELL INSTATLW...(Y)es (N)o: Y 
WELL CLUSTER..... (Y)es (N)o: N No. OF WELLS : 0 
WELL NEST........ (Y)es (N)o: N No. OF WELLS : 0 
PUMPS INSTALLED..(Y)es (N)o: N TYPE DEPTH 

PURGE : 0.00 
SAMPLE: 0.00 

BOREHOLE TESTING 
BOREHOLE GEOPHYSICS...., (Y)es (N)o: N 
SLUG TESTS.............. (Y)es (N)o: Y 
PACKER TESTS..,......... (Y)es (N)o: N 
PVMPING TESTS........... (Y)es (N)o: N 

co-s : 

01/06/93 



NWS-00313-03.13907/01/93 

Well Completion Summary ROY F. WESTON, Inc. 

r 
LIENT WF'NSTA YORKTOWN 
ITENAME WPNSTA YORKTOWN 

DRILLlNGFIRhI HARDIN-HUBER 
INSPECTOR W. BREW 

C?X.L ID 6GWOl 
TART DATE 06/15/92 
OMPLETlON DATE 06/15/92 

WATER LEVELS 

V-c 

T 
:h 

TC 

Gs 
- 

BN 
- 

SP 
- 

SC 
- 

BS 
- 

12) 
- 

- 
NOTE: Well Diagmm not to Scale Elevations are feet above menn sea level 

X.EV. 
12.8 

9.8 

DRILLING SUMMUY 
Driller ROYCE KEENAN 
DdingRuail NONE 
Wd We SINGLE CASED SCREENED 

WELL DESIGN CONSTRUCTION 

Casing#l Diameter: 4.00 inch 
The : PVC SCH 40 

znterval: 0.00 to 5.00 ft. 

Stick Up Inner Casing: 3 .oo fr. Protective Casing: 0.00 ft. 

&sing Groat: CEMT/BENT Interval: 0.00 to 2.00 ft. 

Seal l)pe: 8ENT0NITE Znterval: 2.00 to 3.00 ft. 

SandPack~pe:MoRIE #z 
Grain Size : UNIFORH 

Screen Diameter: 4.00 

3-P: PVC 

htl?nWl: 4.00 to 20.00 ft. 

hhdian-: 2-3 

Interval: 5.00 to 20.00 ft 

slots: .020 inches 

silt map hlerval: 0.00 to 0.00 jl. 
&IcRfiuDW: Intelval: 0.00 to 0.00 jl. 

WELL DEVEUPMENT 
/ / 

Purged Volume 

COMMENlIS 
TC = Top of Casing SP = Top Sand Pack = Grout 

GS = Ground Surface SC = Top Screen m = Seal 

BN = Top Seal BS = Bottom Screen =' Sand Pack 

TD = Total Depth = Formation 

Atwtionalcomments: 

01/06/93 



NWS-00313-03.13-07/01/93 

Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKI'OWN 
SITE NAME : WPNSTA YORKTOWN 

biZLL ID : 6GWOl 
NORTHING : 345079.0000 surveyed 
EASTING : 2559217.0000 surveyed 
ELEVATION : 9.800 surveyed 

TOTAL DEPTH : 22.00 
LOGGER : W. BREiW 
DRILLING COMPANY : HARDIN-HUBER 
DRILLING RIG : B-61 
DATE STARTED : 06/15/92 
DATE COMPLETED : 06/15/92 

Page: 1 of 3 



NWS-00313003.13007/01/93 

Borehole Log ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN 
SITE NAJfE : WPNSTA YORKTOWN 
UELL ID : 6GWOl 

NORTHING : 345079.0000 surveyed 
EASTING : 2559217.0000 surveyed 
ELEVATIOIl : 9.800 surveyed 

- 
TOTAL DEPTH : 22.00 

LOGGER : W. BRBW 
DRILLING COMPANY : HARDIN-HUBER 
DRILLING RIG : B-61 

DATE STARTED : 06/15/92 

DATE CCUPLETED : 06/15/92 

-2 -. 

-3 -- 

-4 -- 

-5 -- 

-6 -- 

-7 -- 

-8 -- 

-9 -- 

-10 -- 

16 w 

17 

18 

CLASSIFICATION COLOR 

Lean clay, CL DK OLIVE GRAY FRM MST 

YELLWISH 

1 YELLOWISH 

YELLOWISH 

YELLOWISH 

YELLOWISH 

COMMENTS 

U6/3U/YJ Page: 2 of 3 



NWS-00313-03.13-07/01/93 

- 

Borehole Lug ROY Z? WZSTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 22.00 

SITE NAHE : WPNSTA YORKTOWN LOGGER : w. BREW 

UELL ID : 6GWOl DRILLING COMPANY : HARDIN-HUBER 
NORTHING : 345079.0000 surveyed DRILLING RIG : B-61 

EASTING : 2559217.0000 surveyed DATE STARTED : 06/15/92 
ELEVATION : 9.800 surveyed DATE CCHPLETED : 06/15/92 

-11 -- 21 

-13 -- 23 

-14 -- 24 

-15 -- 25 

-16 -- 26 

-17 -- 27 

-18 -- 28 

CLASSIFICATION COLOR 

Silty sand, 34 
belly hash 

lELLOUISH SROUl 

fELLWISH BROH 

H 
B 
F co 
Fl 
iF1 

IVA 0.0 

IVA 0.0 ;ravel = shells 

COMMENTS 

06/30/93 Page: 3 of 3 



DATE: 12/08/92 **** LITHOLOGICAL DATA FOR - CLIENT ID: BAKER *** PAGE: 6 

BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 

/WELL JO N'JM NUM (FT BGS) METHOD GRAVEL PCT. SAND PCT PCT PC7 PCT TYPE PLAST SORT STRENGTH MOISTURE UNIT 

6GUOl 1 1 0.00 0.50 SPS C 40 

6GWOl 1 2 0.50 2.00 SPS 0 

6GUOl 2 1 2.00 4.00 SPS 0 

6GWOl 3 1 4.00 6.00 SPS 0 

6GWOl 4 1 6.00 6.20 SPS 0 

6GWOl 4 2 6.20 8.00 s's 0 

6GWOl 5 1 8.00 10.00 SPS 0 

6GUOl 6 1 10.00 11.70 SPS 0 

6GUOl 6 2 11.70 12.00 SPS 0 

6GWOl 7 1 12.00 14.00 SPS 0 

6GWOl 8 1 14.00 16.00 SPS 0 

6GWOl 9 1 16.00 20.00 SPS 0 

6GWOl IO 1 20.00 20.30 SPS 0 

6GUOl 10 2 20.30 22.00 SPS CMF 50 

F 40 20 0 
F 10 30 60 

F 10 30 60 

F 20 10 70 

F 20 10 70 

F 5 15 80 

F 5 15 80 

F 5 15 80 

F 80 20 0 

F 80 20 0 

F 80 20 0 

F 80 20 0 

F 80 20 0 

40 10 0 

0 NON 

0 

0 

0 Moo 

0 MOD 

0 MOO 

0 Moo 

0 MOD 

0 NON 

0 NON 

0 NON 

0 NON 

0 NON 

0 NON 

POR SFT MST 

DRY 

DRY 

POR FRM MST 

POR FRM MST 

FRM MST 

FRM MST 

FRM MST 

POR SFT WET 

POR SFT WET. 

POR SFT WET 

POR SFT UET 

POR SFT WET 

POR SFT WET 



TEST BORING RECORD 
/BoPJNCd 

s. 
MSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 03119 
SITE/AREA: Sk ta 
COORDINATES: NORTH: 3+537/, 7,5 EAST: 2.5X43&5&3 
SURFACE ELEVATION: 27.3 s) 

WEATHER 

T = Shelby Tube 
R=AirRotzuy 
D = Denison 

W=Wash 
C = Core 
P = Piston 

ID = Inside .&meter 

otoionization Detector 

Visual Description/Comments 

DRILLING CO.: HARDIN-HUBER. INC. BAKER REP.: tit Qdh 

DRILLER: K, C,/Ipfl~/efl BORING NO.: &&Q, S!XEETlOF& 



TEST BORING REXORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
(ft-1 

samp. 

TYPe 
and 
No. 

samp. 
Rec. 

Lab 
samp. 
Desig. 

PID 

@Pm) 

BG/Samp. 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D- 1586)@lows/O.5’; 
WD = While Drilling 

Visual Description/Comments Elevation 
/cc\ 

Match to Sheet 3 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: 

BAKER REP.: M ?&Jbe 

BORING NO.: SHEET 2 OF _2- bti@& z. 



TEST BORING RECORD 
/BORRV! 

: ,,. 
INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: s/tiL- 49 
COORDINATES: NORTH: 3 USosr) .bS , EAST: Zm Z%?J. $ & 
SURFACE ELEVATION: /f7,9 t 

WEATHER DEPTH 

(FT.1 

PID = Photoionization Detector 

R=AirRotary ID = Inside Diameter SPT = Stan&d Penetration Test 
-1586)(Blows/0.5’) 

Visual Description/Comments 
Elevation 

(ft.> 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER.: Ka td //m&r 
BAKER REP.: 

BORING NO.: 



TEST BORING RECORD .- 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: _s,?i 4 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 

w 

11 

12 _ 

13 

14 _ 

15 __ 

16 _ 

17 _ 

18 _ 

19 _ 

20 _ 

21 _ 

22 _ 

23 _ 

24 _ 

25 _ 

26 _ 

27 _ 

28 __ 

29 _ 

30 _ 

DRILLING CO.: HARDIN-HUBER, INC. 

DRILLER: H cxd& I 

samp. 

Type 
and 
No. 

samp. 
Rec. 

^ 
SPT Lab 

samp. 
Desig. 

PID 

(ppm> 

BGlSamp. 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
[D = Inside Diameter SPT = Standard Penetration Test 

(ASTM D- 1586)(Blows/O.5’) 
WD = While Drilling 

Visual Description/Comments 
Elevation 

(ft.1 

, BARER REP.: 

‘BORING NO.: 

Match to Sheet 3 _ 

SHEET 2 OF 2 



TEST BORING RECORD 
/BORINGNO.: &ltiJ/sao4j 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: -G+& L 
COORDINATES: NORTH: 3455.52.0~ J EAST: ZWZ3?~. z b 
SURFACE ELEVATION: f 010 9 

WEATHER 

ionization Detector 
HSA = Hollow Stem Augers ppm = p 
ID = Inside Diameter SPT = Standard Penetration Test 

Visual Description/Comments 

DRILLING CO.: 

DRILLER: 

HARDIN-HUBER. INC. 

K. CR &n/k 

BAKER REP.: 

BORING NO.: 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 5l’ c Ir 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Samnle 

ACRONYMS I 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Staudard Penetration Test 

(ASTM D-1586)(Blows/O.5’) 
WD = While Drilling 

Visual Description/Comments 

Continued from Sheet 1 

DRILLING CO.: HARDIN-I-KJBER. INC. 

DRILLER: /;+p J# c 

BARER REP.: h+# z&Of 

BORING NO.: & /-$?&~3L/~ SHEET 2 OF 2 



TEST BORING RECORD 
,,, / n 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 

SAMPLE TYPE 
S = Split Spoon 
T =- Shelby Tube 
R-AirRotary 
D = Denison 

A = Auger 
W=;Wash 
C = Core 
P = Piston 

N = No Sample 

Depth - 

m 

SP-l 

-z=- 
I.3 1 --. bs-‘72 

2k.o 

2- Sib z 38’ D.2 
0 - 

0.75 

3 . /Ot>% lo 

4- 

5- 

6- 

7- 

8- 

9- 

O- 

1 _ 

2- 

3- 

7- 

9- 

O- Match to Sheet __ _ 

Samp. 

Tw 
and 
No. 

samp. 
Rec. 

ft./% 

Lab 
samp. 
Desig. 

PID 

Oppm) 

BG/Samp. 

DRILLING CO.: HARDIN-HUBER. INC. 

. 
DRTLLER: Y *- 

I E /I ,:‘i 
I gG ‘:‘ep -t’PF v 

BARER REP.: /q, ~uk5 4 

BORING NO.: b/#ff%dof SHEET TOF 3 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/0.5’: 
WD = While Drilling 



TEST BORING RECORD 
, .t:b< 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 03119 
SITE/AREA: 5 Lf- to 
COORDINATES: NORTH: 3kYibib. &‘f , EAST: -9t3,f 3 
SURFACE ELEVATION: 3 113s 

WEATHER 

T = Shelby Tube 
R=AirRotary 
D = Denison 

W=Wash 
C = Core 
P = Piston 

otoionization Detector 

Visual Description/Comments 

DRILLING CO.: 

DRILLER: 

I-IARDlN-HUBER. INC. BAKER REP.: 

BORING NO.: 

F-4 7&J&. 
:SHEET I OF -!ff- 



TEST BORING RECORD . 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: sfii G 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Samde 

Depth 

w 

11 

12 _ 

13 

14 _ 

15 

16 _ 

17 

18 _ 

19 

xl _ 

21 

22 _ 

!3 

14 _ 

15 

16 _ 

17 

‘8 _ 

!9 

;o _ 

samp. 

Twe 
and 
No. 

55- 

sb 

&imp. 
Rec. 

BGiSamp. 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows!O.5’; 
WD = While Drilling 

I 

Visual Description/Comments Elevation 

(ft.> 

Match to Sheet 3 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: 

BAKER REP.: l-m&AC 

b /+yj& stil .: 
BORING NO.: SHEET 2 OF 5 



TEST BORING RECORD 
, s, 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN 
5-32. Lo 

CT0 NO.: ID319 
SITE/AREA: 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

L/2 

,Y3 

44 

q5 

46 

47 

48 

$5 

57 

SAMPLE TYPE ACRONYMS 
S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W = Wash HSA = Hollow Stem Augers ppm = parts per million 
R = Air Rotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 
D = Denison P = Piston (ASTM D-1586)(Blows/0.5’ 

N = No Sample WD = While Drilling 

Depth Samp. Samp. SPT Lab PID 

(ft.> TYPe Rec. samp. (Ppm) 
and Desig. 

Visual DescriptionCormnents 
Elevation 

(ft.1 
No. ft./% BG/Samp. 

~ttr 
Continued from Sheet _ - 

IMu/ 
r-tdAu+r& 

$ 64. 5/4fQ s0w.c 5; I c , :-*I& Ski: _ 

DRILLING CO.: HARDIN-HUBER. INC. BARER REP.: 

DRILLElk BORING NO.: 



TEST BORING RECORD BORING NO.: 
, 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO. : 0319 
SITE/AREA: Sf-itc I5 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R = AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 

(fi-> 

il 

n- 

Y3 

r4 _ 

53 

55 _ 

57 

i8 _ 

j9 

O- 

I- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

0. 

SamP 
Vw 
and 
No. 

Lab PID 

-T- Samp. h-v4 
Desig. 

BG/Samp. 

ACRONYMS I 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(l3lows/0.5’) 
WD = While Drilling 

Visual Description/Comments 
Elevation 

(ft.> 

Continued from Sheet _ - 

Match to Sheet _ _ 

DRILLING CO.: HARDIN-HUBER. INC. BARER REP.: 



TEST BORING RECOF2D 
piGiiiG~~ 

,, -,“., 
INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 031.9 
SITE/AREA: 5-4-c. b 
COORDINATES: NORd+b BlqB-b<EAST: '+.=?9°~.4@ * 
SURFACE ELEVATION: 75.17 

PROGRESS WATER 
WEATHER 

I 

DEPTH 
SPLIT 

SPOON 
AUGERS 

(FT.1 
(FT.1 

-.- 
TYPE t&A 
HAMMERWT. /r(o* -- ; 

FALL 3JJfd -- 

REMAR.Ks: e = 3 ;fi ch dr ;lw+cr 
SAMPLE TYPE 

I 

S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

/.f:h;n& N = No Sample 

samp. 

Tve 
and 
No. 

samp. 
Rec. 

ft./% BG/Samp. 

SPT Lab 
samp. 
Desig. 

PID 

@pm> 

pca& 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside .Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/0.5’, 
WD = While Drilling 

-t 

DRILLING CO.: HARDIN-HUBER INC. 

DRILLER: Ck lhh v 

BARER REP.: 4 r&JSe 

BORING NO.: 4 k&?/f& !%IEET 1 OF3 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: sft I!@ 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotaty C = Core 
D = De&on P = Piston 

N = No Samule 

Depth 

@*I 

11 

12 _ 

13 

14 _ 

15 

samp. 

T-e 
and 
No. 

5s 

SG 

53 

Lab 1 
samp. @pm) 
Desig. 

BG/Samp. 

6t 2 

012 --I= 
Visual Description/Comments Elevation 

m-> 

--i 

16 
St3 

0. 2. 
_ - 

Gff2- 

17 

22 _ 
Srr 

23 

24 _ 
5 

8.2. 
42 55 

25 

26 _ 
53 -13 08 z 

27 

28 _ 

29 

c., 
30 - (2 O* o,z, _ IY 

DRILLING CO.: HARDIN-HUBER. I-NC. BARER REP.: Me Z&F 

DRILLER: K c Jp’ 
/ 

L cur&v- BORING NO.: SHEET2OFa b++?&&% 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/0.5’) 
WD = While Drilling 



TEST BORING RECORD 
. ,-. ^ 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITEIARBA: srqz b 

. . 

SAMPLE TYPE ACRONYMS 
S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm 7 parts per million 
R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 
D = Denison P = Piston (ASTM II’-1586)(Blows/0.5’ 

N = No Sample WD = While Drilling 

Depth Samp. Samp. SPT Lab PID 

(fi-1 Type Rec. samp. @pm> Elevation 
and Desig. 

Visual Description/Comments 
(fi-> 

No. fi.f% BG/Samp. 
Continued from Sheet _ - I 

DRILLING CO.: HARDIN-HUBER. I-NC. 

DRILLER: .K. CL ,fh?G, 

BAKER REP.: 

BORTNG NO.: 645d50& SHEET 3 OF 3 



TEST BORING RECORD 
,il.., 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 _ - 
SITE/AREA: St-tic lp 
COORDINATES: NORTH: 3YYt303.57, EAST: =?sss,q/ 
SURFACE ELEVATION: 2q. bc 

WEATHER 

S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = Denison P = Piston 

BG = Background PID = Photoronization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM :Q-1586)(Blows/0.5’) 

Visual Description/Comments 

DRILLING CO.: 

DRILLER: 

HARDlN-HUBER. INC. 

Kc cc% iide r 

BARER REP.: 

BORING NO.: 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: si+e. co 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 

(ft.> 

12 _ 

13 

14 _ 

15 

16 _ 

17 

18 _ 

19 

20 _ 

21 

22 _ 

23 _ 

24 _ 

25 _ 

26 _ 

27 _ 

28 _ 

29 _ 

samp. 

TYPe 
and 
No. 

Sb 

51, 

samp. 
Rec. 

SPT Lab 
samp. 
Desig. 

PID 

@Pm) 

BGlSamp. 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/O.5’: 
WD = While Drilling 

Visual Description/Comments 

DRILLING CO.: HARDIN-HUBER. INC. BARER REP.: , N -7z.h-e 

DRILLER: d. iL//wld;t~ BORING NO.: SHEET2OFI b /tp/“‘i;lD 5 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: St-i?, L 
COORDINATES: NORTH: 3qSJ35; 4‘3 , EAST: =-279tQ2 & 
SURFACE ELEVATION: 54 3 Z 

CT0 NO.: 0319 

RIG: 
dA DATE 

PROGRESS 
WATER 

(FT.1 
WEATHER DEPTH 

SPLIT 
SPOON 

AUGERS W-1 

SIZE @IAM.) - 3.0 tt B-IS-Yc/ i tf*s 
oe5 I 

kL+ J-&anti NY 
LENGTH - 

TYPE WV 
HAMMERWT. c- -- 

FALL - -- 

REMARKS: ‘&&~C OJJ~ d fd’,-&, htxr~~ .AJQA 

SAMPLE i?!PE 
0 ACRONYMS 

S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 

T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 

D = Denison P = Piston (ASTM ID-1586)(Blows/0.5’) 
N = No Sample WD = While Drilling 

Depth Samp. Samp. SPT Lab 

m TYPe Rec. samp. Elevation 

and Desig. 
Visual Description/Comments 

@*> 
No. f-l./% BG/Samp. 

6S&8 -- - -\C_m5 
A - ---I- 

-mpsccLf ---- - - -- 

1 -- 
3, ‘Of o,2&- 

5 I+y UV, It We SQ& ( i,b.J L,,, ,, - _--_ 
I 

(k 
n(l,fs 

‘L 

2 ?& __________ _ ____ - ____ --.- . ..-..._-- .-_...-. 

b 
&,SB 0s 

-csL 5Ab4F &CC;+. +txc & c c:, -& 
3 -.- 

HY 
Sil$ CLA\(, +rercc &cc, 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: A)A 

BARER REP.: 

BORING NO.: SHEET 1 OF&. b &j&& i 



TEST BORING RECORD BORINGNO.: c&&c& 
.- 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 5-i 11 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 

(fi*> 

11 

12 

13 --- 

14 _ 

15 _ 

16 _ 

17 __ 

18 _ 

19 _ 

20 _ 

21 _ 

22 _ 

23 _I 

24 _ 

25 __ 

26 _ 

27 _ 

28 _ 

29 _ 

30 _ 

samp. 

TYPe 
and 
No. 

samp. 
Rec. 

Lab 
hllp. 
Desig. 

PID 

@pm> 

BG/Samp. 

ACRONYMS 
1G = Background PID = Photoionization Detector 
ISA = HoIlow Stem Augers ppm = parts per million 
D = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/0.5’; 
WD = While Drilling 

. Visual Description/Comments 
Elevation 

@-> 

:ontinued from Sheet 1 

Match to Sheet 3 

DRILLING CO.: HARDIN-HUBER. INC. BAKER REP.: rl. 1aJDe 

DRILLER: BORING NO.: t$ ti$%%@ SHEET 2 OF 2- -&- 



TEST BORING RECORD 
piiiii~j 

_/ -a. 
INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: Slk b 
COORDINATES: NORTH: 34St Y@. 72, EAST: a5flscQ .7 r 
SURFACE ELEVATION: /k si0 

WEATHER 

REMARKS: 

SAMPLE TYPE ACRONYMS 
S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 
D = Denison P = Piston (ASTM D-1586)(Blows/O.5’) 

N = No Sample WD = While Drilling 

Depth samp. Samp. SPT Lab PID 

m Twe Rec. samp. @pm) Visual Description/Comments 
Elevation 

and Desig. m 
No. ft.l% BG/Samp. 

- - -p”15” TOP5OI~- - - -- -- -- 

1 
,*7 5f 

2- 5 
z.0 5 

3 3h-g 

4- 6. 3 

G 

Sad -ye da,p & * yn0rb c 

5 L&ye 3 

6 

DRILLING CO.: HARDM-HUBER. INC. BAKER REP.: t-f< % be 

DRILLER: BORING NO.: 6 dJ7&30? tit f&P@ SHEET 1 OF k 

5 
. 



TEST BORING RECORD BORING NO.:&g+gq 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 

w-1 

11 

12 _ 

13 _ 

14 _ 

15 _ 

16 _ 

17 _ 

18 _ 

19 _ 

10 _ 

21 __ 

12 _ 

23 _ 

24 _ 

25 _ 

26 _ 

27 _ 

28 _ 

29 _ 

30 __ 

samp. 

Tfle 
and 
No. 

3i3lllp. 
Rec. 

3PT 

f 

- 

Lab 
SZtlllp. 
Desig. 

PID 

@pm) 

BG/Samp. 

ACRONYMS 
3G = Background PID = Photoionization Detector 
ISA = Hollow Stem Augers ppm = parts per million 
D = Inside Diameter SPT = Standard Penetration Test 

(ASTM D- l586)(Blows/O.5’) 
WD = While Drilling; 

Visual Description/Comments ! E1TF 

Continued from Sheet 1 

DRILLING CO.: HARDIN-HLJBER. INC. 

DRILLER: w cv.t”d 

BAKER REP.: &.--p-IL+3 

BORING NO.: SHEET 2 OF 2 



WELL/BORING NO.: b $& ,A-] 
I 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: StTc & 
COORDINATES: NORTH: 34t034, s, EAST: 255?)217,63 
ELEVATIONS: SURFACE: Izrjo 

SPLIT 
SPOON 

AUGERS 
SURFACE =;F- 
CASING 

TOOL 
3 

SIZE (DIAM.) / ‘/s 4-l/4” ID -. - -c 

LENGTH 2.0’ 5.0’ - - I 

TYPE 

HAMMERWT. 

Std. HSA __ -c 

140# -- -- -- 
1 I I 

FALL 1 30” 1 -* I _- I -- 

DATE 
PROGRESS 

(FT.1 

-TFw-p- 

WATER 
DEPTH 

(FT.1 

/3 

REMARKS: 

SAMPLE TYPE Well Diam. TYPe Top Bottom 
S = Split Spoon A 7 Auger Information Depth Depth 
T= 
R= 
D= 

Depth 
(fiJ 

1 

2- 

3 

4- 

5 

6- 

7 

8- 

9 

10 - 

Shelby Tube W=Wash (fi-1 m 
Air Rotary C = Core 
: Denison P = Piston Well Riser 2” Sch. 40 PVC, Threaded 

- 2 ioq 
s+,ck v 

48-D 
N = No Sample 

Well Screen 2” 
No. 10 Slot Sch. 40 

PVC, Threaded 48.0 63.0 
hllp salnp. s PT i--r Lab PID Well 
Type Rec. SOP. (ppm) 

Desig. 
Visual Description/Comments Installation 

Elevation 
and @J 
No. ft/% BGISUTIP. Detail 

14-A) 
-- Acasu: 9opSalL- c - - - 

* s- 
a0 s- 04 

Sifcj CM)/, !, itk SrrnJ, 4mbc PA, 

SI c 04 
bro~fid &t-T, dalkp 

8% b Clay, I,+lc S;j+, s-( kce 42 3f~d~i, br,e 
. 

113 1 
Crodn t S-C*,daru\p 

ZL z @IL! 
s\‘q CLAY, -bcdc scind, roA-s, md-tccf 

-6q 
orhLrZE_f c.pq t so&t t vtt& t 

__-_- -- 
g 1 -xwdy s q OL-C, SOCS( WC& 

53 
co I 5 

G*Y 

Match to Shee 

DRILLING CO.: HARDIN-HUBER. INC. BARER REP.: &-YK&/6& 

DRILLER: /MGr < fiov\ WELL/BORING NO.:& f,@& /A SHEET 1 OF 4’ 



WELL/BORING NO.: b &A%4 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 5-Ftc t&7 

I SAMPLE TYPE I ACRONYMS 

T = Shelby Tube 
R=AirRotary 
D = Denison 

S = Split Spoon 

Depth 

(fiJ 

11 
Ills 
12 _ 

13 

14 _ 

15 

16 _ 

17 

18 _ 

19 

20 _ 

21 

22 _ 

23 

24 _ 

2.5 

26 _ 

27 

28 _ 

29 

30 _ 

N=NoS 

5 ta 

A = Auger 
W=Wash 
C = Core 
P = Piston 

BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-l 586)(Biows/OS’) 

Visual Description/Comments 
Elevation 

(ft.> 

0. % 
t7,G 5/+~~ Match to Sheet 3 _L I 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: 

BAKER REP.: A 7a-e 
WELL/BORING NO.: /4 6k%3/& SHEET 2 OF .& 



TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 -’ 
- -_ 

I D = Denise 
. 

m 
Depth 
(ft.) 

31 

32 - 

3 

In 
N = No Sample WD = While Drilling c 

w-r Lab PID Well 
SOP. (ppd Installation 

Elevation 

and Desig. Visual Description/Comments 
Detail (ft.> 

No. ft.t?h BWSamp 

Continued fro@ Sheet & 0 

34 - 

35 

/ *;n;, 

37 

38 - 

39 

YO - 

41 -- 

42 _ 

6 -I 

J4 _ 

47 __ 

48 _ 
_, ,---., 

3 -- 

so A 

DRILLING CO.: HARDIN-HUBER. MC. 
DRILLER: _ /“ft &r- 

SITE/AREA: 

BAKER REP.: /kf, xak 
WELL/BORING NO.:& &&&/A SHEET _3 Or:%. 



WELL/BORING NO.: 
66WIA 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: 
SITE/AREA: 

NAVAL W$APO$ STATION YORKTOWN 
5I-k e 

SAMPLE TYPE 
A = Auger 

CT0 NO.: 0319 

S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison 

-.. 

‘BG = Background 

. . 

ACRONYMS “. 
PID = Photoiomzation Detector 

W=Wash HSA = Hollow Stem Augers ppm = parts per million 
C=Core ID = Inside Diameter SPT = Standqd Penetration Test 
P = Piston (ASTM D-1586)(BlowsfO.5’) 

* 
Lab 

samp. 
Desig. 

WD = While Drilling 

Visual Description/Comments 
Well 

Installation 
Detail 

Elevation 
(ft.> 

Depth 

w 

Continued Sheet 2 

5-d - 

r7 

(s _ 

:9 

10 - 

.I 

2 _ 

L; 

;4 

5 

Match to Sheet _ _ 
. . . . . .- A 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: 

BAKER REP.: 
WELL/BORING NO.: L ,&u&/d SHEET AOr: # 



TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 

SITE/AREA: 51~ LQ 

COORDINATES: NORTH: ~LIYB%~~EAST: ?sss5GblI 
ELEVATIONS: SURFACE: .? 5 t 4 7- 

RIG: B--g* \ WATER 

SURFACE =&r- 
DATE 

PROGRESS 

(FT.1 
WEATHER. DEPTH 

SPLIT 
AUGERS (FT.1 

SPOON CASING 
TOOL 

SIZE (DIAM.) \ 3/ $ 4-l/4” ID q\w +Tq 25- pJ&q, %” 

LENGTH 2.0 5.0 -- q,21 t q4 * 49 1-17 I .r)@pi/&, -+j”s 38 f 
TYPE ’ Std. HSA 9c23r q -b5-Yf C\ecxv, b 1, bO”s 

HAMMERWT. 140# -- -- -- 

FALL 30” -- -- -- 

R = Air Rotary 
D = Denison P = Piston 

Sch. 40 PVC Threaded 

Visual Description/Comments 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: I)“\ &pT-*Jy 

BAKER REP.: it.,.-: :‘-y-- ,, I i-i ‘_,J, ,.L/,*r I_ / 

WELL/BORING NO.: J, : ‘:$ L:’ ,.:.-z SHEET 1 OF ‘i 



WELL/BORING NO.: &v&q- 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 

SAMPLE TYPE I ACRONYMS 
S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = Denison 

A = Auger BG = Background PID = Photoionization Detector 
W=Wash HSA = Hollow Stem Augers ppm = parts per million 
C = Core ID = Inside Diameter SPT = Standard Penetration Test 
P = Piston (ASTM D-1586)(Blows/0.5’) 

N=No: lple 
Lab 

SamP 
Desig 

PID 
(wm> 

I WD = While Drilling 

Well 
Visual Description/Comments Installation Elevation 

Detail m 3GlSamp 
I 

‘P. 
)e 
1 

3 
samp 
Rec. 

ft./% 
T 

Continued from Sheet I 

I 

1 

1 

1 

1 

I 

1 

1’ 

21 

2 

2: 

2: 

2r 

2! 

2t 

2 

2 

2 

3 

2- 

3- - 

4- 

5- 

6- 

7 

8- 

9 -- 

D- 

1 

!.- 

3- 

t__ 

j _-- 

i- 

:7 -.- 

8- 

9- - 

O- 

5!0 

DRILLING CO.: HARDIN-HIJBER. INC. BAKER REP.: “:.’ ‘.. ‘- .,c .,: ,-, :::, 

DRILLER: r, f,4[ l-3 :-, ~LL/fjO~G NO.1 “‘I - ..‘.. ~‘2 SHEET 2 OF L/ 



- TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 - 
- -. 

SITE/AREA: -._ 

SAMPLE TYPE 
S = Split Spoon A = Auger ‘BG = Background 

T = Shelby Tube W=Wash HSA = Hollow Stem Augers 

R = Air Rotary C = Core ID = Inside Diameter 

D = De&on P = Piston 
WD = While Drillin pie 

Lab 
;amp 
)esig 

Depth 
@J 

51 

?2 - 

$3 

54 - 

35 -- 

-~% c \ 

37 __ 

78 zq 

39 ----- 

I0 - 

511 -_ -- 

12 - 

4; 

114 _ 

45 

$6 - 

“17 

4s _ 

9- 

-l- 

I. t 
:. 

I 

--- 

-- 

_--..- 

--. 

PID 
:wm) 

3olsam: 
Visual Description/Comments 

Well 
Installation 

Detail 

Elevation 
@> 



WELL/BORING NO.: ($iwOZ 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
. . 

ITE/AREA: -._ 
SAMPLE TYPE ACRONYMS -. 

A = Aueer ’ ‘BG = Background PID = Photoion&tion Detector S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison 

W=W&h HSA = Hollow Stem Augers ppm = parts per million 
C=Core ID = Inside Diameter SPT = Standard Penetration Test 
P = Piston (ASTM D-1586)(Biows/O.S’) 

pie 
Lab 

WD = While Drilling 
1 

. . 
I 

Depth 
@-> 

k3fIlp. 
Type 
and 
No. 

PID 
mm) Visual Description/Comments 

Well 
Installation 

Detail 

Elevation 
(ft.> 

:I 

‘2 _ 

3 

:4 _ 

; 5 _..__ 

:6 _ 

;7 _- 

8- 

9- 

O- 

1_ 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

O- 

-- 

j2g 

-j Match to Sheet- 
,. ‘_ 

.. -:-* 
DRILLING CO.: HARDIN-I-IUBER. INC. 
DRILLER: I i f 5Vl-Ll.f-, SHEET “r OF & 



WELL/BORING NO.: 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: s;+G G 
COORDINATES: NORTH: 3‘/5777.73, EAST: t5.5- 92 g 7.1 f 
ELEVATIONS: SURFACE: 2% 3 4 

DATE 
PROGRESS 

(FT.1 
WEATHER 

WATER 
DEPTH 

(FT.1 

TYPE Std. HSA 5sfec I dPQ c\ 
r 

HAMMER WT., 140# -- __ -- 

FALL 30” -- -_ -_ 

REIvlARKs: 

SAMPLE TYPE Well Diam. Tme ‘Top Bottom 
S = Split Spoon A = Auger Information Depth Depth 
T = Shelby Tube W=Wash m> @J 
R=AirRotary C = Core 

- ” ’ cr D = Denison P = Piston Well Riser 2” Sch. 40 PVC, Threaded 5-hJc -up 3 I9 
N = No Sample 

PID . 
(wm) 

BC-W. 

Well Screen 2” 
No. 10 Slot Sch. 40 

PVC, Threaded 3’319 VW 

Well 
Visual Description/Comments Installation 

Elevation 

Detail w 

DRILLING CO.: HARDIN-HUBER, INC. BAKERREP.: d ,&w,.w,wvrrtn Ml 7-d-4& 

DRILLER: /Y. @ o/H-- WELLBORINGNO.: 6 &f&‘_~ SHEET 1 OF 3 



WELL/BORING NO.: 66LdD3 

TEST BORING AND WELL CONSTRUCTION RECORD 

S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-l 586)(Blows/O.S) 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: sr?i- L 

SAMPLE TYPE I ACRONYMS 

N = No Sample I 
Depth Samp. Samp. SPT Lab PID 

Type Rec. (ft.> and 
Comn fnnm\ 

WD = While 

- 

11 

12 _ 

13 

I4 

15 

16 

vrury. U/pa’, 
Desig. Visual Description/Comments 

No. ft./% BG/Samp 

Continued from Sheet 1 

e*3 - 
CJ 

@e* 4 

sri- twpk dkwrq Am& 

rotean w/red 

17 

:D 
r 

rilling 
I 

Well 
Installation 

Detail 

Elevation 

(ft.1 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: , Tr4iib-l 

BAKERREP.: ./s i;.+wzzv~ww~~ /ti. fi3&? 
WELL/BORING NO.: 6 GLSB.? ’ SHEET 2 OF 3 



WELL/BORING NO.: 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 -’ 
. ._ 

SITE/AREA: STlz 4. -.. 
SAMPLE TYPE ACRONYMS .‘. ” 

S = Split Spoon 

/ 

A = Auger ‘BG = Background PID = Photoion&tion Detector 

T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 

R = Air Rotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 

D = Denison P = Piston (ASTM D-1586)(BlowdOS’) .- - . . . . 
N= 

PID 
(ppm) 

B-P 

I WD = While Drillmg ._ 

Well 
Visual Description/Comments 

Detail 

/ 

Installation 

, 

Elevation 

(ft.> 

Depth 
(ft.) 

P - 

3 3 

38 _ 

39 -- 

vo _ 

I 
d Match to Sheet _ -1 I 1 I 1 -7 ..-.-<’ 

DRILLING CO.: HARDIN-HUBER. MC. 
DRILLER: r-I I Car cm 

r-l,zuse 
_ -- 

BAKER REP.: 
WELL/BORING NO.: L &b&2 3 SHEET 2 OF 3 



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
PROJ. NO.: CTO-213 BORING NO.: 6GW05B
COORDINATESNORTHING: 345,203.46 EASTING: 2,558,990.33
ELEVATION: GROUND SURFA 6.83 TOP OF PVC CASING: 8.59

Rig: CME-55 ATV Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1  3/8" -- 4.25" -- 9/14/2004 15 Overcast, 70so 6
Length (FT) 2.0 5.0
Type STD HAS
Hammer Wt. 140#
Fall
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch. 40 PVC Riser 2" 0 5
N = No Sample Sch. 40 PVC (0.010 in.) screen 2" 5 15

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail
W-O-H Topsoil sch. 40

1 S-1 1.1 1 Damp, brown SILT, some clay, tr. organics grout PVC riser
55% 2 Damp, light gray and orange mottled

2 2 CLAY, some silt, trace organic material bentonite
2 @ 1-3'

3 S-2 1.7 2
85% 3 top of 

4 2 -trace fine sand in partings (3.8-4.0 ft) sand 
W-O-H Moist to wet, light blue gray @ 3'

5 S-3 2 1 CLAY, some silt, trace fine sand in
100% 2 partings

6 2 top of 
1 Wet, light yellow brown, fine SAND, screen

7 S-4 0.7 2 some silt, trace clay @ 5'
35% 2  water @ 6-ft

8 3
No sample collected 8-12 ft.

9 A-N

10

DRILLING CO. Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW05B     SHEET 1 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW05B

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11 No sample collected 8-12 ft. No. 1 Qtz
A-N sand

12
1 Wet, light yellow- brown, fine SAND, 0.10 slot

13 S-5 1.8 1  some silt, trace clay PVC 
90% 2 screen

14 2 Bottom of 
A-N screen @ 15'

15
EOB @ 15-ft

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30  

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW05B     SHEET 2 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: Yorktown Naval Weapon Station - Well Installation, Site 6
CTO NO.: 62470-394 BORING NO.: 6GW06
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:

Rig: Truck Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1.375 4.25 5/12/2000 0.0 - 18.0 Sunny, 80 8
Length 2.0 5.0
Type STD HSA
Hammer Wt. 140
Fall 30"
Remarks:

 
SAMPLE TYPE WELL INFORMATION

S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)
D = Denison        P = Piston Sch 40 Riser 2" 0 8

N = No Sample   H=Hand Spoon Sch 40 .010 Slot  Screen 2" 8 18
Sample Sample Lab PID Well Elevation

Depth (feet) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (feet) BG/PS Detail
S-1 1.5 2-4-4-5    CLAY and silt, trace very fine 

1  sand, brown, damp cement 
bentonite

2    grout
 

3

4 S-2 1.5 3-4-4-6 CLAY, little silt, trace very fine
sand, sand increase to little at

5 bottom 2", red/brown mottled Bent.
moist Chips

6

7 Sand
pack

8    Groundwater level
Top of

9 S-3 1.3 1-1-1-1 Zone 1 - Same screen
Zone 2 - SAND, fine, some silt,

10 little organics (roots), gray, wet
Match to Sheet 2

DRILLING CO.: Parrot Wolfe BAKER REP.: David Martin
DRILLER: Jim Lansing BORING NO.: 6GW06 SHEET 1 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Baker Environmental

PROJECT: Yorktown Naval Weapon Station - Well Installation, Site 6
CTO NO.: 62470-394 BORING NO.: 6GW06

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample BG/PS = Background/Point Source
Sample Sample Lab PID Well Elevation

Depth (feet) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (feet) BG/PS Detail

11 Continued from Sheet 1

12

13

14 S-4 2.0 1-1-1-1 SAND, very fine, some silt, 
some shell fragments, 

15 light brown, wet

16 S-5 1 1-1-1-1 Same

17

18 EOH = 18' bgs

19

20

21

22

23
 

24

25

26

27

28

29

30  

DRILLING CO.: Parrot Wolfe BAKER REP.: David Martin
DRILLER: Jim Lansing BORING NO.: 6GW06 SHEET 2 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
PROJ. NO.: CTO-213 BORING NO.: 6GW06B
COORDINATESNORTHING: 345,391.17 EASTING: 2,559,034.28
ELEVATION: GROUND SURFA 9.20 TOP OF PVC CASING: 11.46

Rig: CME-55 ATV Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1  3/8" -- 4.25" -- 9/18/2004 38 Rain, 700 **8
Length (FT) 2.0 5.0
Type STD HSA
Hammer Wt. 140#
Fall
Remarks:

**Estimated depth from 6GW06 soil boring profile.
SAMPLE TYPE WELL INFORMATION

S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Dam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch. 40 PVC Riser 2" 0 28
N = No Sample Sch. 40 PVC (0.010 in.) screen 2" 28 38

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail

1

2
Sch. 40

3 PVC 
riser

4

5
A-N cement

6 bentonite 
grout to

7 surface

8  water @ ~8-ft

9

10
Match to Sheet 2

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW06B     SHEET 1 OF 3

*Offset from existing well 6GW06, then drilled to 18 ft (end of boring for 6GW06).  See 6GW06 boring log 
for soil profile from 0-18 ft.



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW06B

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11

12

PVC Riser
13

14

15 A-N

16

17
cement

18 bentonite 
1.5 3 Wet, brown, fine SAND, some silt, trace grout

19 S-1 75% 7 clay to 19.3 ft
14 Wet, brown-gray fine SAND, some silt, 

20 17 trace clay, shells to 20 ft

21
A-N

22

23
4 Wet, gray fine SAND and top of 

24 S-2 2 4 silt, trace clay and shells bentonite
100% 3 @ 24'

25 3
top of 

26 sand 
A-N @ 26'

27
top of 

28 screen
3 Wet, gray,  very fine SAND and silt @ 28'

29 S-3 2 5  trace clay, shells
100% 6

30 7  
Match to Sheet 3

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW06B     SHEET 2 OF 3

Sch. 40



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW06B

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

31 No. 1 Qtz
sand

32

33
3 Wet, gray,  very fine SAND and silt Sch. 40

34 S-4 2 3  trace clay and shells PVC 
100% 3 0.010 in

35 6 screen

36
A-N Bottom of

37 screen
@ 38'

38
EOB @ 38

39

40

41

42

43

44

45

46

47

48

49

50  

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW06B     SHEET 3 OF 3

A-N



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
PROJ. NO.: CTO-213 BORING NO.: 6GW07
COORDINATESNORTHING: 345,164.31 EASTING: 2,558,662.31
ELEVATION: GROUND SURFAC 6.84 TOP OF PVC CASING: 8.66

Rig: CME-55 ATV Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1  3/8" -- 4.25" -- 9/14/2004 18 Sunny, 70os 9.6
Length (FT) 2.0 5.0
Type STD HSA
Hammer Wt. 140#
Fall
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Dam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch. 40 PVC Riser 2" 0 8
N = No Sample Sch. 40 PVC (0.010 in.) screen 2" 5 18

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail
W-O-H Topsoil sch. 40

1 S-1 1.6 W-O-H Damp, dark brown to light brown grout to PVC 
80% 2 SILT, some clay, organics(plant material) surface riser

2 4                       trace fine sand
3 Damp to moist, yellow brown and gray, top of

3 S-2 1.8 4 CLAY,some silt, trace organic material bentonite
90% 5 @ 2'

4 5
W-O-H Moist, blue gray and orange mottled

5 S-3 2 2 CLAY, some silt, trace fine sand in
100% 2 partings

6 3
W-O-H same top of 

7 S-4 0.4 W-O-H sand 
20% W-O-H @ 6'

8 W-O-H
W-O-H Moist, blue gray and orange-brown top of 

9 S-5 2 2 mottled CLAY, some silt, trace  fine sand screen
100% 3 in partings alternating with clay layers @ 8'

10 5 Wet, light brown, fine SAND, some silt,
trace clay  water '@ 9.6-ft

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW07     SHEET 1 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW07

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11 W-O-H
S-6 W-O-H Wet, light brown, fine SAND, some silt,

12 3 trace clay
Wet, yellow- brown, fine SAND, some

13 S-7 2  silt, little clay No. 1 Qtz
100% sand

14
W-O-H same 0.10 slot

15 S-8 2 2 PVC 
100% 2 screen

16 3
1 Wet, yellow- brown, fine SAND, some

17 S-9 2 2  silt, little clay, trace shell fragments @ Bottom of 
100% 3 17.8' - 18.0' screen @ 18'

18 10
EOB @ 18-ft

19

20

21

22

23

24

25

26

27

28

29

30  

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW07     SHEET 2 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
PROJ. NO.: CTO-213 BORING NO.: 6GW08
COORDINATESNORTHING: 345,340.93 EASTING: 2,558,786.21
ELEVATION: GROUND SURFA 3.07 TOP OF PVC CASING: 5.61

Rig: Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1  3/8" 4" -- 9/21/2004 24 Sunny, 70os
Length (FT) 2.0 18 9/22/2004 12 Sunny, 70os 32
Type STD PVC
Hammer Wt. 140#
Fall
Remarks: Monitoring well installed with 4-inch outer casing to 18-ft bgs.  The monitoring well was inserted through the 

4" casing and installed to a depth of 36-ft bgs
SAMPLE TYPE WELL INFORMATION

S = Split Spoon   A = Hand Auger (6-inch length) Top Bottom
T = Shelby Tube  W = Wash Type Diameter Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch. 40 PVC Riser 1.5" 0 31
N = No Sample Sch. 40 PVC (0.01 in.) prepacked screen 1.5" 31 36

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail
1 W-O-H Very wet, dark gray CLAY and SILT, 

1 S-1 50% W-O-H some organics, swamp odor Sch. 40
W-O-H PVC 

2 W-O-H riser
0.5

3 A-1 100% same
0.5

4 A-2 100%
0.5

5 A-3 100%
0.5 cement

6 A-4 100% bentonite 
0.5 grout to surface

7 A-5 100%
0.5

8 A-6 100% 4" PVC
0.5 casing

9 A-7 100%
Wet, dark gray CLAY and SILT, 

10 1.5 trace organic wood fragments
S-2 75% 1 Match to Sheet 2

DRILLING CO. Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW08     SHEET 1 OF 3



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW08

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11 1 2
S-3 50% 2

12 3 cement
1 bentonite 

13 S-4 1.5 1 same grout
75% 2

14 1
3

15 S-5 1.5 2 same
75% 1

16 3
4 Wet, gray CLAY and SILT, trace fine sand Top of bentonite @ 16'

17 S-6 1 3
50% 3 Bottom of 4" PVC

18 2  casing @18'
2 Wet/moist, gray CLAY and SILT, 

19 S-7 1.5 2 trace shells
75% 2

20 3
3 Moist, gray CLAY and SILT

21 S-8 0.75 4 Sch. 40
38% 7 PVC Riser

22 9
8

23 S-9 1 9
50% 10

24 12
7 Moist to damp, gray CLAY and SILT

25 S-10 1 9
50% 10

26 11
8 Damp, green/brown-gray CLAY and SILT

27 S-11 1 9 stiff clay
50% 12

28 15
3

29 S-12 1.2 5 same
60% 6

30 7  
S-13 3 Match to Sheet 3 Top of sand @ 30'

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW08     SHEET 2 OF 3



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW08

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

31 1.2 2 same to 31.7', except clay less stiff
S-11 60% 2 Top of screen

32 4 Moist, green-gray SILT & CLAY, @ 31'
1

33 S-12 0.7 2 Wet, gray and brown SILT and fine Sch. 40 PVC
35% 2 sand, little shells, trace clay 0.010 in. prepacked

34 3 (w/ sand) screen
1 Wet, gray fine sand and silt, trace clay

35 S-13 0.2 1
10% 2 Bottom of screen

36 2 @ 36'
EOB @ 36-ft

37

38

39

40

41

42

43

44

45

46

47

48

49

50  

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW08     SHEET 3 OF 3

trace fine 



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
PROJ. NO.: CTO-213 BORING NO.: 6GW09
COORDINATE NORTHING: 345,555.40 EASTING: 2,558,631.51
ELEVATION: GROUND SURFA 11.83 TOP OF PVC CASING: 14.38

Rig: CME-55 ATV Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1  3/8" -- 4.25" -- 9/17/2004 30 Overcast, humid, 73-84o*21.75
Length (FT) 2.0 5.0
Type STD HSA
Hammer Wt. 140#
Fall
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch. 40 PVC Riser 2" 0 20
N = No Sample Sch. 40 PVC (0.010 in.) screen 2" 20 30

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail
Topsoil

1 Damp, gray brown SILT, some clay,
              trace organics, fine sand

2
Damp, brown and orange mottled Sch. 40

3 CLAY,some silt, trace organic material PVC 
riser

4
Moist,  gray, brown, and orange mottled

5 A-N CLAY, some silt, trace fine sand 
cement

6 bentonite 
grout ot

7 surface

8
Moist, blue gray and orange-brown

9 mottled CLAY, some silt, trace  fine sand 
in partings alternating with clay layers

10
Match to Sheet 2

DRILLING CO. Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW09     SHEET 1 OF 2

*Estimated depth from 6GW09B soil profile.  Note:  Soil descriptions from soil boring for 6GW09B.



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW09

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11 Damp, blue gray and orange-brown
mottled CLAY, some silt, trace  fine sand 

12

13
Damp, blue gray, gray,  and gray, CLAY,

14 some silt, trace very fine sand in partings cement
bentonite 

15 Same except gray to light blue gray grout

16
top of 

17 bentonite
@ 16'

18
Moist, brown, CLAY,some silt, little fine top of 

19 A-N sand, trace to little marine shells sand 
 @ 18'

20
top of 

21 Wet, gray and brown, fine SAND, and screen
silt, trace clay, trace shells @ 20'

22  water @ ~21.75-ft
Wet, gray and brown, fine SAND, and

23 silt, trace clay, little shells
No. 1 Qtz

24 sand
Wet, gray-brown, fine SAND, some

25 silt, trace clay, shells

26
same except and silt

27

28
Wet, gray-brown, fine SAND and

29 silt, trace clay, shells

30  

EOB @ 30-ft

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW09     SHEET 2 OF 2

in partings alternating with clay layers



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
PROJ. NO.: CTO-213 BORING NO.: 6GW09A
COORDINATESNORTHING: 345,556.73 EASTING: 2,558,624.52
ELEVATION: GROUND SURFA 12.76 TOP OF PVC CASING: 15.17

Rig: CME-55 ATV Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1  3/8" -- 4.25" -- 9/16&17/200 50 Sunny, 80o *21.75
Length (FT) 2.0 5.0
Type STD HSA
Hammer Wt. 140#
Fall
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Dam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch. 40 PVC Riser 2" 0 40
N = No Sample Sch. 40 PVC (0.010 in.) screen 2" 40 50

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail
Topsoil

1 Damp, gray brown SILT, some clay,
              trace organics, fine sand

2
Damp, brown and orange mottled Sch. 40

3 CLAY,some silt, trace organic material PVC 
riser

4
Moist,  gray, brown, and orange mottled

5 A-N CLAY, some silt, trace fine sand 
cement

6 bentonite 
grout to

7 surface

8
Moist, blue gray and orange-brown

9 mottled CLAY, some silt, trace  fine sand 
in partings alternating with clay layers

10
Match to Sheet 2

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW09A     SHEET 1 OF 3

*Estimated depth from 6GW09B soil profile.  Note:  Soil descriptions from soil boring for 6GW09B.



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW09A

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11 Damp, blue gray and orange-brown
mottled CLAY, some silt, trace  fine sand 

12

13
Damp, blue gray, gray,  and gray, CLAY,

14 some silt, trace very fine sand in partings

15 Same except gray to light blue gray

16

17

18
Moist, brown, CLAY,some silt, little fine

19 A-N sand, trace to little marine shells
 

20

21 Wet, gray and brown, fine SAND, and
silt, trace clay, trace shells

22  water @ ~21.75-ft
Wet, gray and brown, fine SAND, and Sch. 40

23 silt, trace clay, little shells PVC Riser

24
Wet, gray-brown, fine SAND, some cement

25 silt, trace clay, shells bentonite 
grout

26
same except and silt

27

28
Wet, gray-brown, fine SAND and

29 silt, trace clay, shells

30  
Match to Sheet 3

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW09A     SHEET 2 OF 3

in partings alternating with clay layers



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW09A

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

31 Wet, gray-brown, fine SAND and
silt, trace clay, shells Sch. 40

32

33 Wet, blue gray very fine SAND and cement
   silt, little clay, trace shells bentonite 

34 grout
Wet, gray-brown to blue SILT and

35   very fine sand, little clay, trace shells

36
Wet, blue gray very fine SAND and top of 

37    silt, little clay, trace shells bentonite
@ 36'

38
A-N top of 

39 sand 
@ 38'

40
Wet, blue gray very fine SAND, some top of 

41    silt, little clay, shells screen
@ 40'

42

43
No. 1 Qtz

44 sand
Same except gray

45

46 Sch. 40
PVC 

47 0.010 in
screen

48
Wet, gray fine SAND, some silt, trace

49 shells Bottom of
screen

50  @ 50'
EOB @ 50-ft

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW09A     SHEET 3 OF 3

Wet, gray-brown to blue SILT and



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
PROJ. NO.: CTO-213 BORING NO.: 6GW09B
COORDINATESNORTHING: 345,557.55 EASTING: 2,558,619.56
ELEVATION: GROUND SURFA 13.53 TOP OF PVC CASING: 15.11

Rig: CME-55 ATV Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1  3/8" -- 4.25" -- 9/15/2004 40 Overcast, rain, 70os 21.75
Length (FT) 2.0 5.0 9/16/2004 36* Overcast, 70os
Type STD HSA
Hammer Wt. 140#
Fall
Remarks: *Split-spoon sampled to 76 foot depth.  Drilled to 75 foot depth.  Well set at 75 feet.

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Dam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch. 40 PVC Riser 2" 0 65
N = No Sample Sch. 40 PVC (0.010 in.) screen 2" 65 75

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail
W-O-H Topsoil

1 S-1 1.6 1 Damp, gray brown SILT, some clay,
80% 2               trace organics, fine sand

2 4
6 Damp, brown and orange mottled Sch. 40

3 S-2 1.2 7 CLAY,some silt, trace organic material PVC 
60% 9 riser

4 9
3 Moist,  gray, brown, and orange mottled

5 S-3 1.4 3 CLAY, some silt, trace fine sand 
70% 6 cement

6 10 bentonite 
6 grout to

7 S-4 1.7 6 surface
85% 7

8 7
3 Moist, blue gray and orange-brown

9 S-5 2 3 mottled CLAY, some silt, trace  fine sand 
100% 5 in partings alternating with clay layers

10 8
S-6 2 Match to Sheet 2

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW09B     SHEET 1 OF 5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW09B

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11 2 4 Damp, blue gray and orange-brown
S-6 100% 5 mottled CLAY, some silt, trace  fine sand 

12 7 in partings alternating with clay layers
3 fine sand lense from 10.6-10.9'

13 S-7 2 5
100% 5 Damp, blue gray, gray,  and gray, CLAY,

14 7 some silt, trace very fine sand in partings
W-O-H

15 S-8 2 1 Same except gray to light blue gray
100% 1

16 2
3

17 S-9 2 4
100% 3

18 3
Moist, brown, CLAY,some silt, little fine

19 S-10 2 W-O-H/12" sand, trace to little marine shells
100% 4  

20 7
4

21 S-11 1 8 Wet, gray and brown, fine SAND, and
50% 17 silt, trace clay, trace shells

22 20  water @ 21.75-ft
13 Wet, gray and brown, fine SAND, and Sch. 40

23 S-12 2 14 silt, trace clay, little shells PVC Riser
100% 10

24 13
4 Wet, gray-brown, fine SAND, some cement

25 S-13 2 4 silt, trace clay, shells bentonite 
100% 7 grout

26 12
2 same except and silt

27 S-14 2 2
100% 6

28 8
6 Wet, gray-brown, fine SAND and

29 S-15 2 7 silt, trace clay, shells
100% 9

30 11  
S-16 2 Match to Sheet 3

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW09B     SHEET 2 OF 5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW09B

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

31 4 Wet, gray-brown, fine SAND and
S-16 7 silt, trace clay, shells

32 8 Wet, gray-brown to blue SILT and
4   very fine sand, little clay, trace shells

33 S-17 2 6 Wet, blue gray very fine SAND and
100% 8    silt, little clay, trace shells

34 5
3 Wet, gray-brown to blue SILT and

35 S-18 2 3   very fine sand, little clay, trace shells
100% 2

36 7
4 Wet, blue gray very fine SAND and

37 S-19 2 7    silt, little clay, trace shells Sch. 40
100% 5 PVC Riser

38 7
3

39 S-20 2 3 cement
100% 9 bentonite 

40 7 grout
W-O-H Wet, blue gray very fine SAND, some

41 S-21 1.6 1    silt, little clay, shells
80% 5

42 12
5

43 S-22 2 12
100% 17

44 19
9 Same except gray

45 S-23 2 10
100% 19

46 17
9

47 S-24 2 17
100% 19

48 20
7 Wet, gray fine SAND,  some silt, trace

49 S-25 2 7 shells
100% 9

50 9  
S-26 W-O-H Match to Sheet 4

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW09B     SHEET 3 OF 5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW09B

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

51 S-26 2 1 Wet, gray fine SAND, some silt, trace
100% 1 clay, shells

52 2
3

53 S-27 2 3
100% 6 Sch. 40

54 7 PVC Riser
4

55 S-28 2 7
100% 9 cement

56 12 bentonite 
7 grout

57 S-29 2 12
100% 13

58 16
1

59 S-30 2 3
100% 3

60 8
2

61 S-31 2 3
100% 3 top of 

62 7 bentonite
2 @ 61'

63 S-32 2 5
100% 8 top of 

64 13 sand 
2 @ 63'

65 S-33 2 4
100% 4 top of 

66 7 screen
3 Wet, gray, SILT and fine sand, @ 65'

67 S-34 2 4 trace clay, shells
100% 6

68 6
3 Wet, gray, SILT and fine sand,

69 S-35 2 4 trace clay, shells
100% 7 No. 1 Qtz

70 9  sand
S-36 2 Match to Sheet 5

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW09B     SHEET 4 OF 5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW09B

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

71 S-36 2 4 Wet, gray, SILT and fine sand,
100% 6 trace clay, shells 0.10 slot

72 8 PVC 
4 Wet to moist, gray, SILT, some  screen

73 S-37 2 5 fine sand, little clay
100% 9 No. 1 Qtz

74 9 sand
9

75 S-38 2 6 Bottom of 
100% 8 screen @ 75'

76 13
EOB @ 76-ft

77

78

79

80

81

82

83

84

85

86

87

88

89

90  

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW09B     SHEET 5 OF 5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
PROJ. NO.: CTO-213 BORING NO.: 6GW10
COORDINATESNORTHING: 345,452.33 EASTING: 2,558,721.34
ELEVATION: GROUND SURFA 13.30 TOP OF PVC CASING: 15.52

Rig: CME-55 ATV Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1  3/8" -- 4.25" -- 9/18/2004 22 Overcast, slight rain, 70o *15.3
Length (FT) 2.0 5.0
Type STD HSA
Hammer Wt. 140#
Fall
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Dam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch. 40 PVC Riser 2" 0 12
N = No Sample Sch. 40 PVC (0.010 in.) screen 2" 12 22

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail

1 Sch. 40
PVC 

2 riser

3
cement

4 bentonite 
grout to

5 A-N Damp, yellow brown CLAY, some silt, surface
                    trace fine sand

6 Dry, light brown, SILT, some clay, little
                           fine sand

7 Damp, gray, CLAY, some silt, trace fine
sand in partings (oxidized stain)

8
top of

9 bentonite
@ 8'

10
Match to Sheet 2 top of sand @ 10'

DRILLING CO.:Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW10     SHEET 1 OF 2

*Estimated depth from 6GW10A soil profile.  Note:  Soil descriptions from soil boring for 6GW10A.



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW10

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11
same

12

13 screen
@ 12'

14

15 Damp, gray, CLAY, some silt, trace 
       medium to fine sand in partings

16 A-N Wet, brown-gray, CLAY and coarse to
fine sand sized shell fragments, some silt

17  water @ ~15.3-ft 0.10 slot
PVC 

18 screen

19
Wet, light brown, fine SAND, some

20 silt, little shell fragments, trace clay

21 same Bottom of 
screen @ 22'

22
EOB @ 22'

23

24

25

26

27

28

29

30

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW10     SHEET 2 OF 2

top of



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
PROJ. NO.: CTO-213 BORING NO.: 6GW10A
COORDINATESNORTHING: 345,448.21 EASTING: 2,558,725.19
ELEVATION: GROUND SURFA 13.43 TOP OF PVC CASING: 15.66

Rig: CME-55 ATV Depth to
Split Casing Augers Core Date Progress Weather Water

Spoon Barrel (Ft.) (Ft.)
Size (ID) 1  3/8" -- 4.25" -- 9/17/2004 40* Overcast, humid, 73-84o 15.3
Length (FT) 2.0 5.0 9/18/2004 (well install) Overcast, slight rain, 70 os
Type STD HSA
Hammer Wt. 140#
Fall
Remarks:

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Dam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Sch. 40 PVC Riser 2" 0 30
N = No Sample Sch. 40 PVC (0.010 in.) screen 2" 30 40

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)

No. (Ft.,%) ps/bg Detail

1

2
A-N Sch. 40

3 PVC 
riser

4

5 Damp, yellow brown CLAY, some silt,
4                     trace fine sand cement

6 S-1 2.0 5 Dry, light brown, SILT, some clay, little bentonite 
100% 5                            fine sand grout to 

7 6 Damp, gray, CLAY, some silt, trace fine surface
sand in partings (oxidized stain)

8
A-N

9

10
S-2 2 Match to Sheet 2

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW10A     SHEET 1 OF 3

*Split-spoon sample/drill in 5-foot increments until hit groundwater, then continuous split-spoon sampling to 
final depth.



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW10A

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

11 2 2
S-2 100% 3 same

12

13
A-N 

14

15 Damp, gray, CLAY, some silt, trace 
8        medium to fine sand in partings

16 S-3 2 6 Wet, brown-gray, CLAY and coarse to Sch. 40
100% 6 fine sand sized shell fragments, some silt PVC Riser

17 8  water @ 15.3-ft
A-N 

18 cement
4 bentonite 

19 S-4 2 4 grout
100% 5 Wet, light brown, fine SAND, some

20 7 silt, little shell fragments, trace clay
W-O-H

21 S-5 2 5 same
100% 5

22 6
3

23 S-6 2 3 same
100% 7

24 8
4

25 S-7 2 8 same
100% 8

26 7
2 top of 

27 S-8 2 3 same bentonite
100% 5 @ 26'

28 6
3 same (to 28.5') top of 

29 S-9 2 1 Wet, light brown, fine SAND, some sand 
100% 4 silt,  little clay @ 28'

30 5  
S-10 3 Match to Sheet 3 top of screen @ 30'

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW10A     SHEET 2 OF 3
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Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Remedial Investigation - Groundwater Operable Unit I
CTO NO.: CTO-213 BORING NO.: 6GW10A

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Denison  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL)
No. (Ft.,%) ps/bg Detail

31 2
S-10 6 same, except trace clay and shells

32

33 S-11 2 3 same
100% 3 No. 1 Qtz

34 5 sand
1 same (to 34.7')

35 S-12 2 7 Wet, blue-gray SILT and very fine sand
100% 3  little clay

36 5 0.10 slot
3 Wet to moist, blue-gray SILT some PVC 

37 S-13 2 7  very fine sand, little blue-gray clay screen
100% 3

38 3
1

39 S-14 2 3 same Bottom of 
100% 4 screen @ 40'

40 7
EOB '@40

41

42

43

44

45

46

47

48

49

50  

DRILLING CO.: Parrott-Wolff, Inc. BAKER REP.: David Martin
DRILLER: Gary Ellingworth BORING NO.: 6GW10A     SHEET 3 OF 3
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Borehole Location Data ROY F. WESTON, Inc. 
-~ 

BOREHOLE .ID : 7HPOl SITE NAME/NO: -WE'NSTA YORKTOWN 
BEGIN DATE : 06/25/92 - END DATE : 06/25/92 

IdXGE&'CO.iYPXVY : H.G. BIENKOWSKI 

BOREHOLE COMPLETED IN (cO>verburden cB>edrock) : .O 

TOTAL DEPTH : 23.00 DEPTH TO BEDROCK : 0.00 

BOREHOLE DIAME!lZU #1: 8.00 
INTERVAL: 0.00 ft. to 20.00 ft. BGS 
METHOD : AUGER FLITID : 

BOREHOLE JXAMETER #2: 
INTlsRvAL: 
MEJ!Z!UOD l 

BOREHOLE DIAME= #31 
FLUID : 

i7JvTERvAL: 
METHOD : FLUID : 

DRILLING COMPANY : HARDIN-HUBER 
DRIUER - BRIAN SIWINSKI . 
DRILL RIG TYPE : MOBiLE DRILL B66 

ESTiXiWED SCIUVEYED 
SlX.FACE 
ELEVATION : 0.000 23.200 

N. COORDnPmE : 0.0000 344137.ooou 

E. COORDINXf!E : 0.0000 2559296.0000 

WELL PERMlCT......(Y)es (N)o:'N PERMIT#: 

HOLE ABANDONED... (Y)es (NJo: Y 
WELL INSTW...(Y)es (Nlo: N 
MELL CLUS~..... (Y)es (N)o: N No. OF WELLS : 0 
WELL NEST.. . . . . . . (Y)es (N)o: N No. OF WELLS : 0 
PIZMPS INSTm..(Y)es INlo: N TYPE 

PURGE : 
SAMPLE : 19-23 

BOREHOLE !i!-!ESTING 

DEPTH 
.o.oo 
0.00 

BOREXOLE GEOPHYSICS..... (Y)es (N)o: N 
SLUG TESTS.............. (Y)es (N)o: N 
PACKER TESTS............ (Y)es (N)o: N 
PUMPING TESTS........... (Y)es (N)o: v 

COMMENTS : 

1 



Borehole Lug ROY F. WESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 23.00 
SITE NAME : WPNSTA YORKTOWN LOGGER : H.G. BIENKOWSKI i 
WELL ID : * 7HPOl DRILLING WXPANY : HARDIN-BI3BER 
NORTHING : 344137.0000 surveyed DRILLING RIG : MOBILE DRILL B66 
EASTING : 2559296.0000 surveyed DATE STARTED : 06/25/92 
ELEVATIDN : 23.200 surveyed DATE COMPLETED : 06/25/92 --I 

I 
4 si 3 2 u CLASSIFICATION 

I 

18 -- 5 

IS -- 8 

COMMENTS 

ki !2 t;: E 
BROUN FRM MST 2 OVA 0.0 Organics: roots. 

2 

BRDUN SFT U-ST f OVA 0.0 

a 

75 

YELLOWISH BRDW SFT MST $ OVA 0.0 

% Fill d LT YLLUISH BRN 
MsT 8 wA O-O 

18 

ko SarpLe Recovered 
85 Fill YELLOWISH BRWN SFT MST 9 WA 0.0 

IX 
15 

?io Saaple Recovered 
J I 

95 Fill BROWNISH YELLOW SFT MST $ OVA 0.0 

5 

Very fine grained sand. 

Very fine grained sand. 

Page: 1 of 3 



Borehole Log ROY F. WESTON, Inc. . 
CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 23 -00 

SITE NAME : WPNSTA YORKTOWN LOGGER : H-G. BIENKOWSKI 
WELL IO : 7HPOl DRILLING CMPANY : HARDIN-HCJBER 
NORTHING : 344137.0000 surveyed DRILLING RIG : MOBILE DRILL B66 
EASTING : 2559296.0000 surveyed DATE STARTED : 06/25/92 

ELEVATION : 23.200 surveyed DATE COMPLETED : 06/25/92 

L 3 

li 

11 

9 

8 

6 

:. . 
. . . 

. 
19 .’ 

~ 

!O 

CLASSIFICATION COLOR 

‘ill lRWNISH YELLOl 

Jo Sample Recovered 
-F111 

lEDDISH BROWN 

No Saaple Recovered 
Elastic si tt with sand, Md IK YLLUISH BRN 

Shelly hash .T BROWNISH GR! 

A0 SanpLe Recovered 

ShellY s- .T OLIVE BROWN 

iio SaqAe Recovered 

Interval Not Sanpled 

LROUNISH YELLOP :FT 

T OLIVE BROWN 

;FT 

LFT 

‘FT 

SE 

- 

i-i 

VA 0.0 

VA 0.0 Same as above. 

VA 0.0 

VA 0.0 

VA 0.0 

IVA 0-O 

COMMENTS 

lery fine grained sand. 

Xala lenses in clayey 
. 

lery fine grained sand. 

larine fossil fragments. 

Hydropunch set 18 to 23’ 

wios%T?.o~~.frm 

Page: 2 of 3 01/06/93 



Borehole Log ROY F, ?VESTON, Inc. 

CLIENT : WPNSTA YORKTOWN TOTAL DEPTH : 23.00 

SITE NANf I WFNSTA YORKTOWN LOGGER : H.G. BIENKOWSKI 
WELL ID : 7HPOl DRILLING COMPANY : HARDIN-HDBER 
NORTHING : 344137.0000 surveyed DRILLING RIG : MOBILE DRILL B66 
EASTING : 2559296.0000 surveyed DATE STARTfO : 06/25/92 

ELEVATION : 23.200 surveyed DATE COUPLE TED : 06/25/92 

8 2 
z d 5 
% 

CLASSIFICATION COLOR COMMENTS 

Interval Not Sampled 

2 -- 21 

7 -- 22 

-1 --25 

-Z--26 

-3 --27 

-4--28 

-6--30 

01/06/93 Page :: 3 of 3 



. 
i 

DATE: 12/08/92 **** LITHOLOGICAL DATA FOR - CLIENT ID: BAKER *** PAGE: 7 

i BOREHOLE SMP LTH LITHOLOGY INT. SAMPLING SIZE GRAVEL SIZE SAND SILT CLAY ORGANIC ROCK STRAT 
/WELL ID NUM NUM (FT BGS) METHOD GRAVEL PCT, SAND PCT PCT PCT PCT TYPE PLAST SORT STRENGTH MOISTURE UNlT 

7HPOl 1 1 0.00 1.60 SPS 

7HPOl 1 2 1.60 2.00 SPS 

7HPOl 2 1 2.00 4.00 SPS 

7HP01 3 1 4.00 4.50 SPS 

7HPOl 3 2 4.50 5.50 SPS 

7HP01 3 3 5.50 6.00 SPS 

7HP01 4 1 6.00 7.90 SPS 

7HPOl 4 2 7.90 8.00 SPS 

7HPOl 5 1 8.00 9.70 SPS 

7HP01 5 2 9.70 10.00 SPS 

7HP01 6 1 10.00 11.90 SPS 

7HP01 6 2 11.90 12.00 SPS 

7HPOl 7 1 12.00 13.20 SPS 

7HP01 7 2 13.20 i3.80 SPS 

7HP01 7 3 13.80 14.00 SPS 

7HPOl 8 1 14.00 14.40 SPS 

7HPOl 8 2 14.40 16.00 SPS 

7HPOl 9 1 16.00 17.10 SPS 

7HPOl 9 2 17.10 18.00 SPS 

7HPOl IO 1 18.00 19.10 .sPs 

7HP01 IO 2 19.10 20.00 SPS 

7HPOl 11 4 20.00 23.00 NS 

F 10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

F 15 

F 20 

0 

F 5 

0 

0 

F 

MF 

MF 

F 

F 

F 

F 

F 

CMF 

F 

5 30 50 

0 0 0 

15 70 15 

15 70 15 

10 50 40 

0 0 0 

0 40 60 

0 0 0 

5 30 65 

0 0 0 

5 30 65 

0 0 0 

5 30 65 

60 10 30 

0 0 0 

20 40 40 

30 55 0 

30 50 0 

G 0 0 

65 20 10 

0 0 0 

0 0 0 

5 HGH 

0 

0 NON 

0 NON 

0 LOW 

0 

0 MOD 

0 

- 0 HGH 

0 

0 HGH 

0 

0 HGH 

0 

0 

0 Moo 

0 NON 

0 NON 

0 

0 

0 

0 

FRM 

SFT 

SFT 

SFT 

SFT 

SFT 

MOD SFT 

SFT 

SFT 

POR LSE 

MST 

MST 

MST 

MST 

MST 

MST 

MST 

MST 

MST 

MST 

MST 

WET 

SAT 



WELL/BORING NO.: 

TEST BORING AND WELL CONSTRUCTION RECORD 

CT0 NO.: 03:19 INSTALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: Sit& 3- 

COORDINATES: NORTH: 343SS7. SEAST: aSSg cioz., 76 

ELEVATIONS: SURFACE: 26.1(5” 

SPLIT 
SPOON 

AUGERS 
SURFACE m&z- 
CASING 

TOOL 

WATER 
DEPTH 

(FT.1 

PROGRESS 

OFT.1 
WJZATHEF: DATE 

p-8-%/ 3s 

SAMPLE TYPE Well Diam. TYPe 
S = Split Spoon A = Auger Information 
T = Shelby Tube 
R = Air Romy 
D = Denison 

N = No Sample 

W=Wash 
C = Core 
P = Piston 

I 

Well Riser 2” ( 

Well Screen 2” 
No. 10 Slot Sch. 4 

PVC, Threaded 
I 

I- 
-1, 

-FE 
(ppm: 

samp 
Tw 
and 
No. 

Depth 

(fi-3 

1 

2 

3 

4- 

5 

6- 

Visual Description/Comments 

hl 

s3 

10 - 
1 

DRILLING CO.: lIARDIN-HUBER, INC. 

DRILLER: 

BAKER REP.: l-t %A< 

WELL/BORING NO.: 7 &+Lc)o/ SHEE:T 1 OF A 



WELL/BOlUNG NO.: 
Wtiof 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: SlfC 3- 

SAMPLE TYPE I ACRONYMS 
S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 
D = Denison P = Piston (ASTM D-l 586)(Blows/O.5’) 

I WD = While Drilling 

Well 
Visual Description/Comments Installation 

Elevation 

Detail w 

c 

11 

12 

13 

14 

1.5 

16 

17 

18 

19 

23 

24 

25 

26 

27 

28 

rFE 
Cm@ 
BG/Sam 

) T 
Depth 

@J 

Continued from Sheet 1 

6. ’ 
gri 

DRILLING CO.: HARDIN-HUBERT INC. 
DRILLER N. cufr- 

BARER REP.: JxAwL- 
WELL/BORING NO.: 76&o / SHEET 2 OF 3 



_-. 
TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL$EAP%NS STATION YORKTOWN CT0 NO.: 0319 
. 

ID = Inside Diameter SPT = Staned Penetration Test 
(ASTM D-1586)(Blows/O.S) 

Visual Description/Comments 

” 

3 

3 

3 

. r . 

..” 

1 

DRILLING CO.: HARDIN-HUBER. MC. 
DRILLER: PI I corn** 

BAKER REP.: 
WELL/BORING NO.: 7 640 / SHEET 1 OF 1. 

~LL/BORING NO.: YtwO ( 



WELL/BORING NO.: 7 pWo -1 

- TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 5;fii 3 
COORDINATES: NORTH: 3*414 b, 12, EAST: ZSm Zs. 0 I 
ELEVATIONS: SURFACE: 2 2,105” 

SPLIT 
SPOON 

AUGERS 
SURFACE =kt- 
CASING 

TOOL 

WATER 
DEPTH 

(FT.1 
DATE 

PROGRESS 
‘FT.1 

SIZE (DIAM.) /‘3/ 4-l/4” ID - c - - 

LENGTH 2.0’ 5.0’ - - -- 

TYPE Std. HSA c c -- 

HAMMER WT. 140# -- __ -- 

FALL 30” -- _- -- 
- 

I 
REMARKS: ,- 

SAMPLE TYPE Well Diam. 
Information S = Split Spoon A = Auger 

T = Shelby Tube W=Wash 
R=AirRouuy C = Core 
D = Denison P = Piston 

N = No Sample 

, _ . _ 

Well Riser 2” Sch. 40 PVC, Threaded 
- .z.s 

s%k-up /bl > 

Well Screen 2” 
No. 10 Slot Sch. 40 

PVC, Threaded tct 7 3113 , A. 

‘. Depth PID ’ l- @pm) 

BW. 

T samp 
Type 
and 
No. 

z- 

Lab 
samp. 
Desig. 

Visual Description/Comments 
Well 

Installation 
Detail 

Elevation 

(fi-1 
(Ii) 

4- 

5 

6- 

7 

8- 

9 



11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = Denison 

A = Auger 
W=Wash 
C = Core 
P = Piston 

BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/0.5’) 

Depth 
(ft.> 

N= 

Visual Description/Comments 
Well 

Installation 
Detail 

Elevation 

w 

WELL/BORING NO.: &%Ldo L, 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 

Continued from Sheet 1 

zu - 
b- :* 

_ ,.A I 
-4 - ‘” 

z Match to Sheet 3 -‘* * Z 

DRILLING CO.: HARDIN-I-IUBER. INC. BAKER REP.: r;i,%tibe 
DRILLER: Pi, ~*mT-n WELL/BORING NO.: 3 rjW0 2 SHEET 2 OF 3 



PIEZOMETER CONSTRUCTION RECORD 

INSTALLATION: NAVAL VfEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 51k-7 

SAMPLE TYPE I ACRONYMS 

WELL/BORING NO.: 

TEST BORING AND TEMPORARY 

S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 
D = Denison P = Piston (ASTM D-1586)(Blows/0.5’) 

N = No Sarnnle 
PID PID 

(wm> (wm> 

3OfS8lllp 3OfS8lllp 

t I WD = While Drilling WD = While Drilling 

Well Well 
Visual Description/Comments Visual Description/Comments Installation Installation 

Elevation Elevation 

l- l- 
Detail Detail (ft.> (ft.> 

Depth 
(ft.) 

31 

32 -- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

O- 

I- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

G 
TYPC 
and 
No. 

zi 

Gr, 

G 
Rec. 

ft./% 

Lab 

SamP 
Desig 

Match to Sheet _ _] 

DRILLING CO.: HARDIN-HUBER INC. BARER REP. : /“5! zwk 
DRILLER: A, cpr/uv, WELL/BORING NO.: izk#QZ SHEET 3 OF 2 



WELL/BORING NO.: 3613 q3 

.I”_ TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 
.‘j,fP 7 

0:119 
SITE/AREA: 
COORDINATES: NORTH: 34hSTt(, EAST: zzX’?/40.c~& 
ELEVATIONS: SURFACE: 3$?,GZ- 

SPLIT 
SPOON 

AUGERS 
SURFACE mkz- 
CASING 

TOOL 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R = Air Rotary C = Core 
D = Denison P = Piston 

N = No Sample 

Lab 
samp. 
Desig. 

PID 
bw4 
3usynp. 

Well Diam. 
Information 

Well Riser 2” Sch. 40 PVC, Threaded 

Well Screen 2” 
No. 10 Slot Sch. 40 

I Well 
Installation 

Elevation 

Detail @*> 

DRILLING CO.: HARDIN-HUBER. INC. BARER REP.: /v,%dhP 

DRILLER: PL Comvl WELL/BORING NO.: +&tie: 3 SHEET 1 OF & 



WELL/BORING NO.: 7&& 3 
*, 

” 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 

SITE/AREA: , cc 

SAMPLE TYPE ACRONYMS 

S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 

T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 

R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 

D = Denison P = Piston (ASTM D-1586)(Blows/0.5’) 
WD = While Drilling 

I I I N = No Sample 
Depth 1 Sarnp.lSamp.I SPT 1 Lab 1 PID I Well 

1nrtslllatinn I Elevation I -&“....I.....v*- 
Detail 

(Pw-4 Visual Description/Comments Desig. 

\ 

29 
. 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: fo-r\ 

BARER REP.: 3hL 
WELL/BORING NO.: 7 6003 _ SHEET 2 OF y 



WELL/BOFUNG NO.: 
7btia / 

TEST BORING AND WELL CONSTRUCTION RECORD 

DRILLING CO.: HARDIN-KUBER. INC. BAKER REP.: I?, /‘d&. fT.r 

DRILLER: WELL/BORING <;: 7 6LctDt fi, rmvw 
SHEET 2 OF -y 



i 
WELUBOFUNG NO.: 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
- *. 

SITE/AREA: =&-x2 7 -.. 
SAMPLE TYPE ACRONYMS -‘. 

A = Auger ‘BG = Background PID = Photbion&tion Detector 

W=Wash HSA = Hollow Stem Augers ppm = parts per million 
S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison 

pie 
Lab 
kimp. 
X5sig. 

b - UVI” 

P = Piston 

’ PID 
(wm> 

A- ---de Diameter SPT = Stan@d Penetration Test 
(ASTM D- 1586)(Blows/O.Y) 

WD = While Drilling 

Well 
Elevation 

Visual Description/Comments InstalIation 
Detail w 

I I B-P 

N= 
amp. 
Rec. 

t.l% 

& 

Itb 
!.O 

, 
& 
s*f 

G 

!a 

rype 
and 
No. 

Depth 
(ft.1 

t’i Continued f?oq Sheet _ 
I I 

4 -- 
.I 

-1 

2- 

3 

3- 

5 

6- 

7- 

8- 

9- 

O- 

1_ 

21 

8 
1 9 

0 Match to Sheet I 1 I I 

DFULLlNG CO.: HARDIN-HUBER. INC. 
DRILLER: f-f. Cnrrdq 

BAKER REP.: %dm -c1;7 
WELL/BORING NO.: ‘7 bk@ 3 SHEET YOr; c/ 



WELL/BORING NO.: -7Gw o q 

TEST BORING AND WELL CONSTRUCTION RECORD .c -\ 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: Slk-7 

COORDINATES: NORTH: -8 EAST: 3 2 Lp 0 Z-35 .%I 
ELEVATIONS: SURFACE: 42.1 I. 

CT0 NO.: 0319 

UG: pwxk $- 50 
PROGRESS 

WATER 

SPLIT SURFACE =&z- 
DATE 

(FT.1 
WBATHIER DEPTH 

SPOON 
AUGERS 

CASING 
(FT.1 

TOOL 

;IZE (DIAM.) / 3/S 4-l/4” ID - - WI- “5q 23 ’ 
>ENGTH 2.0’ 5.0’ - -- 9-/3- 9L/ -,a -FT, / Yetrl @” uwJ$i I +I& cl, &a& ‘y3 -y 
YPE Std. HSA - ygy c 

3AMMBR WT. 140# -- -- -- 

TALL 30” -_ -- -_ 

LEMARKS: 

SAMPLE TYPE Well Diam. TYPe Top Bottom 
S = Split Spoon A = Auger Information Depth Depth 
T = Shelby Tube W=Wash (ft.> (ft.> 
R=AirRotary C = Core 
D = Denison P = Piston Well Riser 2” Sch. 40 PVC, Threaded 36.9 

Depth SamP 
Type (fi*> and 

No. 

1 P-i-4 

2- 
3 

3 

N = No Sample 
Well Screen 2” 

No. 10 Slot Sch. 40 
PVC. Threaded 

Visual Description/Comments 1, Insrs 1 E1FF 

RJP5LIL, ly%+-s, IL10\5r 

DRlLLING CO.: HARDIN-HUBER. l-NC. 

DRILLER: /AI Curra-Yl 



WELL/BORING NO.: -w&IL\ 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: , 0319 
SITE/AREA: 

SAMPLE TYPE I ACRONYMS I 
S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R = Air Rotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 
D = Denison P = Piston (ASTM D-1586)(Blows/0.5’) 

Depth 

(ft.1 

11 -- 

12 __ 

13 

14 _ 

15 

16 _ 

17 

18 _ 

19 

20 _ 

21 

22 _ 

23 

24 _ 

25 

26 __ 

27 

28 _ 

29 _ 

30 __ 

G 
TYPO 
and 
No. 

~ PID 
WD = While Drilling 

I Well 
Installation 

Detail 
Visual Description/Comments 

Elevation 
(fo 

DRILLING CO.: HARDIN-HUBER INC. 
DRILLER: &d ;:IT.r ,r.’ p, 



INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 -’ 
SITE/AREA: . ._ -.. 

SAMPLE TYPE ACRONYMS ‘.’ 
A = Auger ‘BG = Background PID = Photoion’&tion Detector 
W=Wash HSA = Hollow Stem Augers ppm = parts per milkm 
C = Core ID = Inside Diameter SPT = Standard Penetration Test 

S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison P = Piston I (ASTM D-1586)(Blows/O.,S) 

Depth 
(fi-1 

31 

32 - 

33 

37 

44 - 

45 _ 

46 _ 

samp. 
Type 
and 
No. 

N= 
s;unp. 

Rec. 

TEST BORING AND WELL CONSTRUCTION RECORD 

m 
SPT 

5 
ID 

lple 
Lab 

samp. 
Desig 

WELL/BORING NO.: -w+A~-/ 

PID 
(ppm) 

3Glsmp 

I WD = While Drilling ._ 

Well 
Visual Description/Comments Installation 

Elevation 

Detail 
l- 

w 

- , - 
Match to Sheet _ _ * Z 

,. .-:.- - _ _.. . 
DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: j--y r&f /;Q ‘yy SHEET 3 OF 2 



WELL/BORING NO.: -t WJ64 1 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 .‘, 

S ITE/AREA: - ._ -.. 
SAMPLE TYPE ACRONYMS .‘. 

A = Auger . ‘BG = Background PID = Phot&on&tion Detector S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D = Denison 

W=W&h 
C = Core 
P = Piston 

PID 
. (w4 

B 

I 

HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Stan-d Penetration Test 

pie 
Lab 

samp. 
Desig. 

(ASTM D-1586)(Blows/0.5’) 
WD = While Drilling . . 

Well 
VisuaI Description/Comments Installation Elevation 

Detail (ft.> 

Depth 
(fi.) 

;1 

;2 - 

;3 _ 

4- 

5- 

6- 

7- 

‘8 _ 

9- 

O- 

1 _ 

2- 

: _ 

4- 

blp 
Type 
and 
No. 

Continued from Sheet 3. s,’ 
. 

-I-- 

Match to Sheet _ -] 
_._’ 

1 
: --.-. 

BAKER REP.: ?&fty&,lb~ 

WELL/BORING NO.: ?h&++ SHEET g OF 2 
DRILLING CO.: HAY?-HUBER, INC. 
DRILLER: k/ : <y/~i.y ’ 



TEST BORING RECORD 
jq1 

_, ,.w... 
INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 5Fh F 
COORDINATES: NORTH: 34f7tK 9/ 2568 338, ?v , EAST: 
SURFACE ELEVATION: 3 3.Z</ 

,-.._ 

WEATHER 

REMARKS: -Ik = 3 ” I D 5 DIt*bom 
SAMPLE TYPE ACRONYMS 

S == Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube WkWash HSA = Hollow Stem Augers ppm = parts per million 
R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 
D = Denison P = Piston (ASTM D-1586)(Blows/0.5’) 

N = No Sample WD = While Drilling 

Depth Samp. Samp. SPT Lab 

(ft.1 “bv Rec. samp. 
and Desig. 

Visual Description/Comments 
Elevation 

m 
No. ft./% BG/Samp. 

1 A-d 

7sBcJ2.41 

2- 
7s &a- 

- 
S 

’ h/A &IA CHa- 0.2/. ‘2. 
3 

fgU 

4- z 
4 
5 7g3oL 

c t& 

.52. - 6 -0t q.a 

5 
,‘oT, 7 

/,z 4 
6- 2.0 4 v-L/Q,L 

w Z~JY 
7 gf-y CLA$ /r-w/c =wf, &ium nod 

273 39 
8- 2.0 4 7s5oiI- 0. 

7 

yy doled , stlcc 

5,v ? 
83 OY 0. z 

w-c’3-i 

-3-w-& 

DRILLING CO.: 

DRILLER: 

HARDIN-HUBER, INC. 

/-c ca//rMAfr 

BARER REP.: 

BORING NO.: 

A? 7&k. 
7si3a ZL SHEET 1 OF z 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: s;fr 3 

SAMPLE TYPE 
S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = Denison 

A = Auger 
W=Wash 
C = Core 
P = Piston 

N = No Sample 

Depth 

(W 

11 

12 _ 

13 

14 _ 

15 

16 _ 

fis 1 
18 _ 

19 

!O _ 

!l 

!2 _ 

!3 

!4 

!5 

26 

!7 

18 

t 

!9 

IO 

SP? 

3 
3 

2 
T- 
/& 

Lab 
samp. 
Desig. 

PID 

@Pm> 

BG/Samn. 

2% 
< 

L 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/0.5’: 
WD = While Drilling 

DRILLING CO.: HARDIN-HUBER lNC. BARER REP.: b? zu5-f 

DRILLER: K. f Gc /thyi fli y- BORING NO.: 7 SD& SHEET 2 OF L;t 



TEST BORING RECORD 
C<“- 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 5rCc 3- 

.-- 
;3 1 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

Y3 

94 

‘15 

46 

47 

48 

49 

60 - 

SAMPLE TYPE ACRONYMS 
S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R=AirRotaty C = Core ID = Inside Diameter SPT = Standard Penetration Test 
D = Denison P = Piston (ASTM D-1586)(Blows/0.5’, 

N = No Sample WD = While Drilling 
-- 
Depth 

w 

_-- 

--- 

samp. 
Rec. 

ft./% 

-i-- 

DRILLING CO.: HARDIN-HUBER. INC. BARER REP.: /Yt%d,rjT. 

DRILLER: K, & ,#&.?&y- BORING NO.: 73&z SHEET 3 OF y 



TEST BORING RECORD BORING NO.: TS~~S’P, 1 

lNSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: Sik ‘F 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 

m 

;I 

L2 _ 

;3 

;4 _ 

r5 

;6 _ 

-7 

‘se 

B 

DO _ 

,l 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

O- 

Samp. 

Type 
and 
No. 

samp. 
Rec. 

Lab 1 PID 
samp. @pm> 
Desig. 

BG/Samp. 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/0.5’) 
WD = While Drillh 

Visual Description/Comments 

SAmE 

Elevation 
ev 

23;=Fb 

DRILLING CO.: HARDlN-HUBER. l-NC. BAKER REP.: At 7-L&? 

DRILLER: l-6 & /&4Y BORINGNO.: 3 5Bca SHEET YOF g . 



TEST BORING RECORD 
piiiziiv 

.>.b\ 
INSTALLATION: 
SITE/AREA: 
COORDINATES: 

NAV’AL WEAPONS STATION YORKTOWN - 

SURFACE ELEVATION: ~a 

CT0 NO.: 03119 

WEATHER 

REhtARKs: 

SAMPLE TYPE ACRONYMS 
S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 
D = Denison P = Piston (ASTM D-1586)(Blows/0.5 

N = No Sample WD = While Drilling 

Depth Samp. Samp. SPT Lab PID 

(ft.> TYPe Rec. samp. @Pm) Elevatior 
and Desig. 

Visual Description/Comments 
(ft.> 

No. ft./% BGlSamp. 

DRILLING CO.: HARDlN-HUBERT lNC. BARER REP.: b~M!xd+T) 

DRILLER: K, Calkdw- BORING NO.: -q-E ,/&jpJ~ SHEET 1 OF &. 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 03 19 
SITE/AREA: -5\te = 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 

(fu 

11 

14 _ 

15 

16 _ 

17 -- 

18 _ 

19 

20 _ 

21 v 

22 __ 

23 

24 _ 

25 _- 

26 _ 

27 _ 

28 _ 

29 _ 

30 - 

samp. 

‘We 
and 
No. 

samp. 
Rec. 

Lab 
samp. 
Desig. 

BG/Samp. 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/o.S) 
WD = While Drilling 

Visual Description/Comments Elevation 
(fi-> 



WELL/BORING NO.: 7 #p/s8’9y1 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: Sift 3 
COORDINATES: NORTH: 34429th 37, EAST: 2 559 003. L 3 
ELEVATIONS: SURFACE: s, 53 

XZE @LAM.) 

zENGTH 

?YPE 

IAMMER WT. 

YALL 

EMARKS: 

WATER 

SURFACE mmy- 
DATE 

PROGRESS 
(FT.1 

WEATHEYR DEPTH 
SPLIT 

SPOON 
AUGERS 

CASMG 
(FT.1 

4-l/4” ID 

2.0 5.0 

Std. HSA 

140# -- 
30” -- 

T = Shelby Tube W=Wash 
R=AirRcmy 
D = Denison P = Piston Sch. 40 PVC Threaded 

N = No Sample 

Visual Description/Comments 

DRILLING CO.: HARDIN-HUJ3ER. I-NC. BAKER REP.: Iv. z&x 

DRILLER: K(. Ca /lcndw- WELL/BORING NO.: ?flPk8Q+ SHEET 1 OF & 



WELL/BORING NO.: 3kfP/sBo~ 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 

r 
Ifii 3- 

SAMPLE TYPE I ACRONYMS I 
S = Split Spoon 
T 7 Shelby Tube 
R=AirRotaiy 
D = Denison 

A = Auger BG = Background PID = Photoionization Detector 
W=Wash HSA = Hollow Stem Augers ppm = parts per million 
C = Core ID = Inside Diameter SPT = Standard Penetration Test 
P = Piston (ASTM D-1586)(Blows/0.5’) 

nple 
Lat 

Slltll 
Desi 

N=l 
PID 

(w-4 

BGlSamp 

I WD = While Drilhng I 

Visual Description/Comments 

Continued from Sheet 1 i _ 

Well 
Installation 

Elevation 

Detail m 

rw 14.53 

. 

l's*0 tzs3, 

Depth 

m 

11 -i 

12 _’ 

13 __ 

14 __ 

15 ___ 

16 _ 

17 __ 

18 _ 

19 __ 

!O _ 

!l ___ 

!2 _ 

!3 

14 _ 

15 

:6 _ 

17 

8- 

!9 _ 

10 _ 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: /rt Cd /..L&+- 

BARER REP.: /L/I.dylbe 
WELL/BORING NO.: 3 /f,-$@$S @Lj SHEET 2 OF j& 



TEST BORING RECORD 
,” m._ 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 03 19 
SITE/AREA: !z?r+e 3 
COORDINATES: NORTH: 3 qY‘/sL, ! R , EAST: 2SS453 2. oL 
SURFACE ELEVATION: 4 s, ? r 

RIG: 
/%574 B-ST AT)/ 

WATER 
DATE 

PROGRESS 

(FT.1 
WEATHER 

SPLIT 

--T-l 

DEPTH 

SPOON 
AUGERS (FT.1 

S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
[D = Inside Diameter SPT = Standard Penetration Test 
VA - .ido+ .“+&& & (ASTM D-1586)(Blows/O.S) 

WD = While Drilling 

Visual Description/Comments 
Elevation 

@> 

DRILLING CO.: HARDIN-HUBER. I-NC. BARER REP.: /4,75&f 

DRILLER: K c.dlrfldrr BORING NO.: 7 /%?%f’05 SHEET 1 OF 3 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: site 3 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotaty C = Core 
D = Denison P = Piston 

N = No Sample 

(ft.> T+ 
I 

and 
No. I 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(l3Iows/O.5’; 
WD = While Drilling 

Visual Description/Comments Elevation 
@-> 

Continued from Sheet 1 

SHEET 2 OF ,L 



TEST BORING RECORD 
.* .?.. 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 03 19 
SITEJARBA: 5i-k 3 

SAMPLE TYPE 
S == Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 

@> 

:1 _ 

$2 _ 

53 _-- 

54 _ 

55 --- 

6- 

7- 

8- 

9- 

O- 

l- 

2- 

3- 

4- 

5- 

‘6 _ 

7- 

8- 

9- 

O- 

samp. 

-we 
and 
No. 

Sib 

samp. 
Rec. 

ft./% 

A 

SPT Lab 
samp. 
Desig. 

PID 

@pm> 

BGlSamp. 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/O.5’; 
WD = While Drilling 

Visual Description/Comments 
Elevation 

(ft.> 



TEST BORING RECORD 
/wt. 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: saii 3 
COORDINATES: NORTH:3‘f+&/, /“/ , EAST: a# 400, OLf 
SURFACE ELEVATION: ,3 63. F) 

DATE 
PROGRESS 

IFTI 
WEATHER 

3rJa1 I 
AUGERS 

\- --, 
SPOON 

SIZJZ (DMM.) 1 f+, + 3 44 ID 7.ZJ-%J / 73 

LENGTH 2,O G. D 
TYPE 5-m FfciA- 
HAMMERWT. pfoe f -- : 

“&&s:-* = 3 - * 
nt 

d. 
cLv# tr* 

SAMPLE TYPE 1 c 

S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

Depth 

@J 

N = No Sample 

Samp. Samp. SPT Lab 
Type Rec. samp. 
and Desig. 

PID 

(Ppm). 

No. 1 ft./% 1 I BGlSamp. 
I I I I I 

. 
ACRONYMS 

BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside .Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(l3lows/0.5’: 
WD = While Drilling 

Visual Description/Comments 
Elevation 

(fi*> 

Match to Sheet 2 1 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: Kt C& P/Pndcc 

BARER REP.: /5%J be 

BORING NO.: SHEET 1 OF & T/f+,% b 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 5;tlL 3 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sanmle 

Depth samp. samp. sp? Lab PID 

m ‘Qw Rec. samp. @pm> 
and Desig. 

Visual Description/Comments 

No. ft./% BGlSamp. 
I ;s Continued from Sheet 1 - 

?5%ob 

4 
-0b 

3 
Y b. z 

s- 
r 
0-Z 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-I586)(Blows/O.S) 
WD = While Drilling 

Match to Sheet 3 

DRILLING CO.: HARDlN-HUBERT INC. BAKER REP.: /“If 7&b-e 

DRILLER: p’c 4 /hti&c BORING NO.: SHEET2 OF& 7 tiT/5% 



TEST BORING RECORD 
,.-%. 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 5-i-c, 3 
COORDINATES: NORTH:3‘MZS. 7r, EAST: -9769. Lb 
SURFACE ELEVATION: 181 b.Zj 

RIG: 
/y,i&k B-57 /H-v PROGRESS 

WATER 
. DATE 

(FT.1 
WEATHER DEPTH 

SPLIT 
SPOON 

AUGERS (FT.1 

SIZE PIAM. 1 yi, 4 3. D fX& /b ? -23 Sf 1%~ h.PC&& &,,A cio”t- 14’ 
LENGTH 2,~ S 0 T-25- w =L5 Chr hn,Ef 9r”F 
TYPE 57-i) H.SA 
liLa@ERwT. /L/o* -- I 

FALL 30 II _- 

BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 

R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 

Visual Description/Comments 

SHEET 1 OF 3 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 5& ‘) 

SAMPLE TYPE I ACRONYMS 
S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = Den&on 

A = Auger 
W=Wash 
C = Core 
P = Piston 

BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/O.5’~ 
N = No Samnle 

SamP 
r Rec. 

ft./% 

WD=WhileDrilling~~ ’ 

Lab 
samp. 

Visual Description/Comments EIevation 
Desig. m 

BG/Samp. I and 
No. 

12 _ 

13 __ 

14 _ 

15 __ 

16 _ 

17 __ 

18 _ 

19 

20 _ 

21 

,2 _ 

!3 

!4 _ 

!5 

!6 _ 

!7 

!8 

!9 

‘0 _ /i;’ A /v: 4 tia Match to Sheet 3 

DRILLING CO.: HARDIN-HUBER, INC. 

DRILLER: /Y-, ei ilr,,~~r 

BARER REP.: 1 &be 

BORING NO.: SHEET 2 OF 3 “#f$&? 0 7 



TEST BORING RECORD 
,’ h 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: 5;fc 3 

I 

SAMPLE TYPE ACRONYMS 
S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 
D = Denison P = Piston (ASTM D-1586)(Blows/0.5’ 

N = No Sample WD = While Drilling 

Depth Samp. Samp. SPT Lab PID 

(ft*> Type Rec. samp. (mm> Visual Description/Comments 
Elevation 

and Desig. (ft.> 
No. ft./% BGfSamp. 

7 Continued from Sheet 4 
31 ,&fc ; c 0 ~/&tcd +droafich 1 

DRILLING CO.: HARDlN-HUBER. TNC. 

DRILLER: 

BARER REP.: ti. %JbC 

BORING NO.: ‘fi:?+@ 0 7 SHEET.& OF>- 



TEST BORING RECORD 
/BORIN(jd 

. . .>.-x_ 
INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 

SITE/AREA: s1-k f 
COORDINATES: NORTH: 3%-!@. 92, EAST: =.%~/7,~ 1 
SURFACE IELEVATION: r-l 7< 7 2, 

1 CDT TT i 
DATE 

&;gN 1 AUGERS 1 

PROGRESS 
FT.1 

WEATHER 
WATER 

-T- 

DEPTH 

(FT.1 

S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = Denison 

A = Auger 
W=Wash 
C = Core 
P = Piston 

N = No Sample 

SAMPLE TYPE 

Depth 

(ft.> 

6 

8- 

9- 

10 i 

samp. 

Tme 
and 
No. 

53 

Samp. SPT Lab 
Rec. samp. 

Desig. 
ft./?/o 

L,L G 
yz 2 

lo% :‘3 

0.7 g 
2;3 to 

35% : 

PID 

@pm) 

BGlSamp. 

0.J 

083 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM I)-1586)(Blows/O.S) 
WD = While Drilling 

Visual Description/Comments 
Elevation 

(fi-> 

DRILLING CO.: HARDIN-HUBER, INC. 

DRILLER: 

BAKER REP.: A, 7&b< 

BORING NO.: ?ff!?krt: 09 SHEET 1 OF 3 



TEST BORING RECORD BORING NO.: ,f$.&g 8 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: SGte 7 

BG = Background ionization Detector 
HSA = Hollow Stem Augers 
ID = Inside Diameter SPT = Standard Penetration Test 

Visual Description/Comments 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: AL Cl7rran 

BAKER REP.: 

BORING NO.: SHEET 2 OF 3 



TEST BORXNG RECORD ., 
._ ,-e_ 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0319 
SITE/AREA: SFte 7 

SAMPLE TYPE ACRONYMS 
S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube WFWash HSA = Hollow Stem Augers ppm = parts per million 
R-AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Tesl 
D = Denison P = Piston (ASTM D-1586)(Blows/o.5 

N = No Sample WD = While Drilling 

Depth Samp. Samp. SPT Lab 

m TYPe Rec. samp. Elevation 
and Desig. 

Visual Description/Comments 
(ft.> 

No. ft./% BGlSamp. 
Continued from Sheet 

31 _ 5 
cl/q 1ittl.c sd-Y, do.& ;7c\( ,@ I wet; ~15- I&.72 

32 o*? -“~-$h,K-l t3H tz%t- j&c co~Y+7a - 

2.B I* 
SkU &y&, :rw rz(nr. ( i+J 

33 - 
4”b 1 tw?hh &uk&-f, &, 

5=--c LKCC@. Cvace ski/ +%wnQ - 

34 

35 _ 

36 

7- 

8- 

.9 _ 

O- 

I_ 

2- 

3- 

4- 

5- 

‘6 _ 

7- 

8- 

9- 

O- 

DRILLING CO.: HARDIN-HUBER. INC. BARER REP.: /i* 7Lbbc 

DRILLER: A A2ffcm t BORING NO.: SHEET z OFa 7d@d” 3 









































































































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B:  Field Notes 





































































































































































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C:  Chains of Custody 



































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix D:  IDW Disposal Documentation 













 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix E:  Geologic Cross-sections 
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* FENCE 

, , . , APPROXIMATE 

7 H P ~ S 8 0 4 ~ ~ ~ ~ ~ ~ ~ ~ ~  OR TEMPORARY PIEZOMEMR WTH 
SOIL BORING LOCATION 

6GW01 ROUND ONE RI SHRLLQW MONITORING 
WELL LOCATION 

* INDICATES SITE SPECIFIC BACKGROUND 
!?AMPLE LOCATION 

FIGURE F-8 
CROSS-SECTION 

LOCATIONS 
SITES 6 AND 7 
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FIGURE E-8
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J19109rn 

A A " 
WEST EAST 

50 - 

40 - 

30 - 

n 
A 
VI 
x 
+- 
Id 
W 

k 20-  
9 
0 
I- 
u 
2 
-I 
W 

10 - 

- 50 
GROUND SURFACE 

7SB05 

7GWO4 

SAND, TRACE TO LmLE SILT, 
TRACE TO UIlLE CLAY, 

TR4CE W V E L  

C I A Y  ISLT, 
TRACETO LmLEWD, 

mAC€ SHELLS n 
J 
VI 
f 

WELLS, LlllLE CLAY, TRACE SAND, WELIS, UTILE TO AND #LTICLAY, +- 
TRACE SILT TRACE TO LITTLE SAND W 

W 
B.T. 21.8 L - 20 - 

Z 
9 --- I- 
u 
2 
J 
W 

CLAY AND SILT, 
B.T. 11.7 TRACE TO sOME SHEW, - 10 

TRACE TO LillLE SAND ---- 

0 - 

- 1 0 - 

SAND, UTILE TO AND SILT, 
- 0 

TRACE TO SOME SHELLS, 
TRACE TO =ME CLAY b 

CYOWCrOWN - EASTQVER A O l F E R l  
- -10 

B.T. -16.4 
Baker Environmantal,he 

FIGURE F-9 
I GEOLOGIC CROSS-SECTION A- A' 

SITES 6 AND 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

LEGEND 
GROUNDWATER LEVEL IN MONITORING WELL 
GROUNDWATER ENCOUNTERED DURING DRILLING 

0.T. 1 1.7 BORING f ERMINATED, ELEVATION MSL 

B MONITORING WELL SCREEN INTERVAL 

1 HYDROPUNCH OR TEMPORARY PIEZOMETER SCREEN INTERVAL 

ESTIMATED 

--- PROJECTED 
NOTE: IDENTIFICATION OF HllOROGEOLOGlC UNITS IS BASED UPON INTERPRETATlON Of 

REGIONAL, DATA. CONTACTS BETWEEN UNITS ARE FREQUENTLY GRADATIONAL. 
HYDROGEOLOG1C UNITS SHOWN ARE ESTIMATED. 

1 80 o 40 100 360 

I [ 1 - - 
Horizontal Scale: 1 inch = 180 f t .  

10 0 5 10 20 

Vertical Scale: 1 inch = 10 ft. 

THE SOIL BORING TNFORMATION IS CONSIDERED TO BE REPRESENTATIVE OF 
SUBSURFACE CONDlTlQNS AT THE RESPECTIVE BORfNG LOCATIONS. SUBSURFACE 
CONDITIONS INTERPOLATED BETWEEN BORINGS ARE ESTIMATED gASED ON 
ACCEPTED SOIL ENGINEERING PRINCIPLES AND GEOLOGIC JUDGEMENT. 

enelson1
Text Box
FIGURE E-9



3191 1CR1 
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TO ImLE CLAY, mcE GRAVEL 

S A N D , T R A C E T O ~ m V &  
GROUND SURFACE CLAY, T R A E  TO =ME SAND, TRACE TO LlTM SILT, 

TRACE TO L r n E  CLAY, TRACE GRAYEL TRACE To lJlnE SILT 

35 - 

20 - 

5 - 
h 
J 
VI 
I 

t;' 
W 

k-10- 
Z 
0 
I- 
4 

2 
-1 
W 

-25 - 

- 40 - 

-55 - 

TW CEMENED SHELL LAYEm P R E M  W ZONES G U Y ,  LmL€ TO AND SAW, 
lJllUE TO AND SILT, 

TFNCE QRAVELlSHfLLS 

r n E  W D  

SAND, TRACE TO AND SHELLS, 
TRACE TO AND SILT, I 

TRACE TO AND CLAY 
W 

z 

W 

SAND, TRACE TO AND SILT, 
TRACE TO SOME SHELLS, 
TRACE TO UTILE CLAY 

- -40 

B.T. -53.0 - -55 

Baker Environmental, k 

FIGURE F-10 
GEOLOGIC CROSS-SECTION B-8' 

SITES 6 AND 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

LEGEND 
GROUNDWATER LEVEL IN MONITORING W E U  

A GROUNDWATER ENCOUNTERED DURlNG DRILLING 

0.1. X' BORING TERMINATED. ELEVATION MSL 

B MONITORING WELL SCREEN INTERVAL 

P HYDROPUNCH OR TEMPORARY PIETOMETER SCREEN INTERVAL 
EST MATED 

--- PROJECTED 
NOTE: l DENTlFlCATlOH OF HYDROGEOLOGIC UNITS IS BASED UPON INTERPRETATION OF 

REGIONAL DATA. CONTACTS BETW'EEN UNITS ARE FAEQUFNTLY GRADATIONAL. 
HYDROGEOLOGIC UNITS SHOWN ARE ESTIMATED. 

160 0 80 180 320 
I 1 - - 

Horizontal Scale: 1 inch = 160 ft. 
15 a 7.5 15 50 

I I I -- 
Vertical Scale: 1 inch = 15 Et. 

THE SOIL BORING INFORMATION IS CONSiOEREO TO BE REPRESENTATIVE OF 
SUBSURFACE CONDITIONS AT RESPECTIVE BORING LOCATIONS& SUBSURFACE 
CONDITIONS INTERPOLATED BETWEEN BORINGS ARE ESTIMATED BASED ON 
ACCEPTED SOIL ENGINEERING PRINCIPLES AND GEOLOGIC JUDGEMENT. 
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FIGURE F-11 
GEOLOGIC CROSS-SECTION C- 6'  

SITES 6 AND 7 

319111M 
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W 
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I- 
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TRACE WELLS 

- - - _  
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TRACE TO 'LiTILE C U Y  B.T. -2.9 

T 
B. f .  - 1  6.4 

4 

C 
- -15 

160 0 BO 160 320 
I I I 

- - - - - -  
Horizontal Scale: 1 inch = 160 ft. 

15 0 7.5 15 30 - 1 
1 

Vertical Scale: 1 inch = 15 it. Baker Environmental, k 

- - -  
THE SOIL BORING INFORMATION IS CONSIDERED TO BE REPRESENTATWE OF 
SUBSURFACE CONDITIONS AT THE RESPECTIVE BORING LOCATIONS. SUBSURFACE 
CONDlTlONS INTERPOLATE0 BETWEEN BORING5 ARE ESTIMATED BASED ON 
ACCEPTED SOIL ENGINEERING PRlHClPLES AND GEOLOGIC JUDGFMENT. 

SAND AND SLT, 
TRACE To 

IJrrLE SHELLS 

LEGEND 
GROUNDWATER LEVEL IN MONITORING WELL 

GROUNDWATER ENCOUNTERED DURING DRILLING 

B-T. -1 -5 BORING TERMINATED, ELEVATION MSL 

B MONITORING WELL SCREEN INTERVAL 

El HYDROPUNCH OR TEMPORARY PIEZOMETER SCREEN INTERVAL 
ESTIMATED --- PROJECTED 

NOTE: IDENTIFICAKIOH OF HYDROGEOLOGIC UNITS IS BASED UPON IMTERPRETATION OF B.T. -53.0 
REGIONAL DATA. CONTACTS BETWEEN UNITS ARE FREQUENTLY GRADATIONAL 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 
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FIGURE F-12 
GEOLOGIC CROSS-SECTION D- 0'  

SITES 6 AND 7 
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Appendix F:  Hydrogeologic Units 































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix G:  Raw Data Tables 



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,1,2,2-Tetrachloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,1,2-Trichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2,4-Trichlorobenzene NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2-Dibromo-3-chloropropane NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2-Dibromoethane NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2-Dichlorobenzene NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2-Dichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2-Dichloroethene (total) 10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
1,2-Dichloropropane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,3-Dichlorobenzene NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,4-Dichlorobenzene NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Butanone 10 R 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U
2-Hexanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Methyl-2-pentanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Acetone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Benzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Bromodichloromethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Bromoform 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Bromomethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Carbon disulfide 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U
Carbon tetrachloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chloroform 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chloromethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Cyclohexane NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Dibromochloromethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Dichlorodifluoromethane (Freon-12) NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Ethylbenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Methyl acetate NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Methyl-tert-butyl ether (MTBE) NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Methylcyclohexane NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Methylene chloride 10 U 10 U 10 U 10 U 10 U 37 10 U 2 B 10 U 10 U 42 45
Styrene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Tetrachloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Toluene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Trichloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Trichlorofluoromethane(Freon-11) NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Vinyl chloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Xylene, total 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
cis-1,2-Dichloroethene NA NA NA 20 23 22 22 10 U 10 U 10 U 10 U 10 U
cis-1,3-Dichloropropene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
isopropylbenzene NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
trans-1,2-Dichloroethene NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
trans-1,3-Dichloropropene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

YS01-GW004A

LTM DataHistorical Data GW RI Data LTM Data LTM DataHistorical Data Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data

Columbia Yorktown-Eastover

YS01-MW004AP-0505
05/04/05

YS01-MW004A-0600
06/16/00

YS01-MW004A-0505
05/04/05

YS01-MW004A-0904
09/21/04

YS01-MW004A-0205
02/10/05

YS01-MW004-0805
08/04/0507/20/92

YS01-MW004-0296
02/10/96

YS01-GW004
YS01-MW004-0205

02/10/05
YS01-MW004-0505

05/04/05
YS01-MW004P-0296

02/10/96
YS01-MW004-0904

09/21/04
YS01-MW004-0792



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS01-GW004A

LTM DataHistorical Data GW RI Data LTM Data LTM DataHistorical Data Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data

Columbia Yorktown-Eastover

YS01-MW004AP-0505
05/04/05

YS01-MW004A-0600
06/16/00

YS01-MW004A-0505
05/04/05

YS01-MW004A-0904
09/21/04

YS01-MW004A-0205
02/10/05

YS01-MW004-0805
08/04/0507/20/92

YS01-MW004-0296
02/10/96

YS01-GW004
YS01-MW004-0205

02/10/05
YS01-MW004-0505

05/04/05
YS01-MW004P-0296

02/10/96
YS01-MW004-0904

09/21/04
YS01-MW004-0792

Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl NA NA NA 10 U NA NA NA NA 10 U NA NA NA
1,2,4-Trichlorobenzene 11 U 10 U 10 U NA NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene 11 U 10 U 10 U NA NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene 11 U 10 U 10 U NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 11 U 10 U 10 U NA NA NA NA NA NA NA NA NA
2,2'-oxybis(1-chloropropane) 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
2,4,5-Trichlorophenol 27 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA NA
2,4,6-Trichlorophenol 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
2,4-Dichlorophenol 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
2,4-Dimethylphenol 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
2,4-Dinitrophenol 27 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA NA
2,4-Dinitrotoluene NA 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
2,6-Dinitrotoluene NA 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
2-Chloronaphthalene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
2-Chlorophenol 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
2-Methylnaphthalene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
2-Methylphenol 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
2-Nitroaniline 11 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA NA
2-Nitrophenol 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
3,3'-Dichlorobenzidine 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
3-Nitroaniline 27 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA NA
4,6-Dinitro-2-methylphenol 27 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA NA
4-Bromophenyl-phenylether 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
4-Chloro-3-methylphenol 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
4-Chloroaniline 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
4-Chlorophenyl-phenylether 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
4-Methylphenol 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
4-Nitroaniline 27 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA NA
4-Nitrophenol 27 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA NA
Acenaphthene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Acenaphthylene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Acetophenone NA NA NA 10 U NA NA NA NA 10 U NA NA NA
Anthracene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Atrazine NA NA NA 10 U NA NA NA NA 10 U NA NA NA
Benzaldehyde NA NA NA 10 U NA NA NA NA 10 U NA NA NA
Benzo(a)anthracene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Benzo(a)pyrene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Benzo(b)fluoranthene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Benzo(g,h,i)perylene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Benzo(k)fluoranthene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Butylbenzylphthalate 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Caprolactam NA NA NA 10 U NA NA NA NA 10 U NA NA NA
Carbazole 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Chrysene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Di-n-butylphthalate 11 U 10 U 10 U 0.08 B NA NA NA NA 10 U NA NA NA
Di-n-octylphthalate 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Dibenz(a,h)anthracene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Dibenzofuran 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Diethylphthalate 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Dimethyl phthalate 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Fluoranthene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS01-GW004A

LTM DataHistorical Data GW RI Data LTM Data LTM DataHistorical Data Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data

Columbia Yorktown-Eastover

YS01-MW004AP-0505
05/04/05

YS01-MW004A-0600
06/16/00

YS01-MW004A-0505
05/04/05

YS01-MW004A-0904
09/21/04

YS01-MW004A-0205
02/10/05

YS01-MW004-0805
08/04/0507/20/92

YS01-MW004-0296
02/10/96

YS01-GW004
YS01-MW004-0205

02/10/05
YS01-MW004-0505

05/04/05
YS01-MW004P-0296

02/10/96
YS01-MW004-0904

09/21/04
YS01-MW004-0792

Fluorene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Hexachlorobenzene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Hexachlorobutadiene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Hexachlorocyclopentadiene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Hexachloroethane 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Indeno(1,2,3-cd)pyrene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Isophorone 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Naphthalene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Nitrobenzene NA 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Pentachlorophenol 27 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA NA
Phenanthrene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Phenol 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
Pyrene 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
bis(2-Chloroethoxy)methane 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
bis(2-Chloroethyl)ether 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
bis(2-Ethylhexyl)phthalate 11 U 2 B 10 U 0.4 B NA NA NA NA 0.8 B NA NA NA
n-Nitroso-di-n-propylamine 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA
n-Nitrosodiphenylamine 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA NA

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD NA 0.097 UJ 0.097 UJ 0.1 U NA NA NA NA 0.1 U NA NA NA
4,4'-DDE NA 0.097 UJ 0.097 UJ 0.1 U NA NA NA NA 0.1 U NA NA NA
4,4'-DDT NA 0.097 UJ 0.097 UJ 0.1 U NA NA NA NA 0.1 U NA NA NA
Aldrin NA 0.048 UJ 0.048 UJ 0.05 U NA NA NA NA 0.05 U NA NA NA
Aroclor-1016 NA 0.97 UJ 0.97 UJ 1 U NA NA NA NA 1 U NA NA NA
Aroclor-1221 NA 1.9 UJ 1.9 UJ 2 U NA NA NA NA 2 U NA NA NA
Aroclor-1232 NA 0.97 UJ 0.97 UJ 1 U NA NA NA NA 1 U NA NA NA
Aroclor-1242 NA 0.97 UJ 0.97 UJ 1 U NA NA NA NA 1 U NA NA NA
Aroclor-1248 NA 0.97 UJ 0.97 UJ 1 U NA NA NA NA 1 U NA NA NA
Aroclor-1254 NA 0.97 UJ 0.97 UJ 1 U NA NA NA NA 1 U NA NA NA
Aroclor-1260 NA 0.97 UJ 0.97 UJ 1 U NA NA NA NA 1 U NA NA NA
Dieldrin NA 0.097 UJ 0.097 UJ 0.1 U NA NA NA NA 0.1 U NA NA NA
Endosulfan I NA 0.048 UJ 0.048 UJ 0.05 U NA NA NA NA 0.05 U NA NA NA
Endosulfan II NA 0.097 UJ 0.097 UJ 0.1 U NA NA NA NA 0.1 U NA NA NA
Endosulfan sulfate NA 0.097 UJ 0.097 UJ 0.1 U NA NA NA NA 0.1 U NA NA NA
Endrin NA 0.097 UJ 0.097 UJ 0.1 U NA NA NA NA 0.1 U NA NA NA
Endrin aldehyde NA 0.097 UJ 0.097 UJ 0.1 U NA NA NA NA 0.1 U NA NA NA
Endrin ketone NA 0.097 UJ 0.097 UJ 0.1 U NA NA NA NA 0.1 U NA NA NA
Heptachlor NA 0.048 UJ 0.048 UJ 0.05 U NA NA NA NA 0.05 U NA NA NA
Heptachlor epoxide NA 0.048 UJ 0.048 UJ 0.05 U NA NA NA NA 0.05 U NA NA NA
Methoxychlor NA 0.48 UJ 0.48 UJ 0.5 U NA NA NA NA 0.5 U NA NA NA
Toxaphene NA 4.8 UJ 4.8 UJ 5 U NA NA NA NA 5 U NA NA NA
alpha-BHC NA 0.048 UJ 0.048 UJ 0.05 U NA NA NA NA 0.05 U NA NA NA
alpha-Chlordane NA 0.048 UJ 0.048 UJ 0.05 U NA NA NA NA 0.05 U NA NA NA
beta-BHC NA 0.048 UJ 0.048 UJ 0.05 U NA NA NA NA 0.05 U NA NA NA
delta-BHC NA 0.048 UJ 0.048 UJ 0.05 U NA NA NA NA 0.05 U NA NA NA
gamma-BHC (Lindane) NA 0.048 UJ 0.048 UJ 0.05 U NA NA NA NA 0.05 U NA NA NA
gamma-Chlordane NA 0.048 UJ 0.048 UJ 0.022 B NA NA NA NA 0.05 U NA NA NA

Explosives (UG/L)
1,3,5-Trinitrobenzene 1.3 U 0.22 U 0.2 U NA NA NA NA NA NA NA NA NA
1,3-Dinitrobenzene 0.31 U 0.2 U 0.18 U NA NA NA NA NA NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS01-GW004A

LTM DataHistorical Data GW RI Data LTM Data LTM DataHistorical Data Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data

Columbia Yorktown-Eastover

YS01-MW004AP-0505
05/04/05

YS01-MW004A-0600
06/16/00

YS01-MW004A-0505
05/04/05

YS01-MW004A-0904
09/21/04

YS01-MW004A-0205
02/10/05

YS01-MW004-0805
08/04/0507/20/92

YS01-MW004-0296
02/10/96

YS01-GW004
YS01-MW004-0205

02/10/05
YS01-MW004-0505

05/04/05
YS01-MW004P-0296

02/10/96
YS01-MW004-0904

09/21/04
YS01-MW004-0792

2,4,6-Trinitrotoluene 1.3 U 0.21 U 0.19 U NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene 0.31 U NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene 0.31 U NA NA NA NA NA NA NA NA NA NA NA
2-Nitrotoluene NA 0.84 U 0.77 U NA NA NA NA NA NA NA NA NA
3-Nitrotoluene NA 0.84 U 0.77 U NA NA NA NA NA NA NA NA NA
4-Nitrotoluene NA 2.5 U 2.3 U NA NA NA NA NA NA NA NA NA
Aminodinitrotoluenes NA 0.34 U 0.31 U NA NA NA NA NA NA NA NA NA
Dinitrotoluene mixture NA 0.34 U 0.31 U NA NA NA NA NA NA NA NA NA
HMX 0.63 U 1.8 U 1.7 U NA NA NA NA NA NA NA NA NA
Nitrobenzene 0.31 U 0.35 U 0.32 U NA NA NA NA NA NA NA NA NA
RDX 0.63 U 0.91 U 0.83 U NA NA NA NA NA NA NA NA NA
Tetryl 3.1 U 0.64 U 0.58 U NA NA NA NA NA NA NA NA NA

Total Metals (UG/L)
Aluminum 6,430 J 716 1,080 80.7 U NA NA NA NA 80.7 U NA NA NA
Antimony 44 U 19.8 U 19.8 U 1.9 U NA NA NA NA 1.9 U NA NA NA
Arsenic 5.5 J 1.7 L 2.1 L 6 B NA NA NA NA 2.1 U NA NA NA
Barium 78.4 39.8 39.9 45.1 B NA NA NA NA 7.9 B NA NA NA
Beryllium 1 U 0.8 U 0.8 U 0.1 U NA NA NA NA 0.1 U NA NA NA
Cadmium 4 U 2.2 U 2.2 U 0.2 U NA NA NA NA 0.2 U NA NA NA
Calcium 80,600 103,000 99,800 105,000 NA NA NA NA 25,300 NA NA NA
Chromium 16.4 2.4 U 2.4 U 0.9 U NA NA NA NA 0.9 U NA NA NA
Cobalt 6 U 3 U 3 U 0.5 U NA NA NA NA 0.5 U NA NA NA
Copper 5.4 2 U 2 U 0.6 U NA NA NA NA 0.6 U NA NA NA
Cyanide NA 10 UL 10 UL 1.1 U NA NA NA NA 1.7 B NA NA NA
Iron 17,900 J 1,600 1,990 1,330 NA NA NA NA 72.8 B NA NA NA
Lead 8.5 J 1.5 0.8 U 1.1 U NA NA NA NA 1.1 U NA NA NA
Magnesium 3,480 J 5,540 5,390 3,020 J NA NA NA NA 379 J NA NA NA
Manganese 114 29 27.4 93.4 NA NA NA NA 21.7 NA NA NA
Mercury 0.1 U 0.1 U 0.1 U 0.1 UJ NA NA NA NA 0.1 UJ NA NA NA
Nickel 18 U 11.3 U 11.3 U 0.6 U NA NA NA NA 0.6 U NA NA NA
Potassium 1,910 2,540 L 2,550 L 1,230 J NA NA NA NA 898 J NA NA NA
Selenium 2 UJ 1.3 U 1.3 U 2.4 U NA NA NA NA 2.4 U NA NA NA
Silver 6 U 3.1 U 3.1 U 0.8 U NA NA NA NA 0.8 U NA NA NA
Sodium 7,750 J 10,900 10,600 7,670 NA NA NA NA 5,640 NA NA NA
Thallium 2 UJ 0.9 U 0.9 U 2.8 U NA NA NA NA 2.8 U NA NA NA
Vanadium 22.2 3.4 4.1 0.6 U NA NA NA NA 0.6 U NA NA NA
Zinc 42.8 3.6 UL 5.4 L 4.1 U NA NA NA NA 4.1 U NA NA NA

Dissolved Metals (UG/L)
Aluminum 35 U 23.3 U 23.3 U 80.7 U NA NA NA NA 80.7 U NA NA NA
Antimony 44 U 19.8 U 19.8 U 1.9 U NA NA NA NA 1.9 U NA NA NA
Arsenic 4.3 J 0.9 UL 1.2 L 2.1 U NA NA NA NA 3.1 B NA NA NA
Barium 29.3 34.4 35 7.4 B NA NA NA NA 44.5 B NA NA NA
Beryllium 1 U 0.8 U 0.8 U 0.12 B NA NA NA NA 0.12 B NA NA NA
Cadmium 4 U 2.2 U 2.2 U 0.2 U NA NA NA NA 0.2 U NA NA NA
Calcium 70,900 94,700 96,600 24,000 NA NA NA NA 104,000 NA NA NA
Chromium 8 U 2.4 U 2.4 U 0.9 U NA NA NA NA 0.9 U NA NA NA
Cobalt 6 U 3 U 3 U 4.3 B NA NA NA NA 0.5 U NA NA NA
Copper 5 U 2 U 2 U 0.6 U NA NA NA NA 0.6 U NA NA NA
Iron 474 J 108 101 54.9 B NA NA NA NA 1,180 NA NA NA
Lead 2 UJ 0.8 U 1.1 1.1 U NA NA NA NA 1.1 U NA NA NA



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS01-GW004A

LTM DataHistorical Data GW RI Data LTM Data LTM DataHistorical Data Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data

Columbia Yorktown-Eastover

YS01-MW004AP-0505
05/04/05

YS01-MW004A-0600
06/16/00

YS01-MW004A-0505
05/04/05

YS01-MW004A-0904
09/21/04

YS01-MW004A-0205
02/10/05

YS01-MW004-0805
08/04/0507/20/92

YS01-MW004-0296
02/10/96

YS01-GW004
YS01-MW004-0205

02/10/05
YS01-MW004-0505

05/04/05
YS01-MW004P-0296

02/10/96
YS01-MW004-0904

09/21/04
YS01-MW004-0792

Magnesium 3,850 J 4,880 5,050 366 J NA NA NA NA 3,040 J NA NA NA
Manganese 68.2 24.6 23.6 25.2 NA NA NA NA 95.9 NA NA NA
Mercury 0.1 U 0.1 U 0.1 U 0.1 UJ NA NA NA NA 0.1 UJ NA NA NA
Nickel 18 U 11.3 U 11.3 U 0.72 J NA NA NA NA 0.6 U NA NA NA
Potassium 1,720 1,390 L 1,780 L 888 J NA NA NA NA 1,300 J NA NA NA
Selenium 2 UJ 1.3 U 1.3 U 2.4 U NA NA NA NA 2.4 U NA NA NA
Silver 6 U 3.1 U 3.1 U 0.8 U NA NA NA NA 0.8 U NA NA NA
Sodium 7,530 J 10,100 10,400 5,720 NA NA NA NA 8,220 NA NA NA
Thallium 2 U 0.9 U 0.9 U 2.8 U NA NA NA NA 2.8 U NA NA NA
Vanadium 8.9 2.4 UL 2.4 U 0.6 U NA NA NA NA 0.6 U NA NA NA
Zinc 8.1 U 3.6 U 3.6 UL 4.1 U NA NA NA NA 4.1 U NA NA NA

Wet Chemistry (MG/L)
Nitrate 0.1 UJ NA NA NA NA NA NA NA NA NA NA NA

Notes:
     Shaded values indicate the analyte was detected
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 R 10 U 10 UJ NA 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 B 2 B 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 UJ 10 U 10 U 10 UJ 10 U 10 UJ 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 63 10 U 2 B 10 U 10 U 66
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 3 B 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 1 J 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U NA NA 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Yorktown-Eastover
YS01-GW004A

Yorktown-Eastover
YS01-GW005AYS01-GW005

LTM DataLTM Data Historical Data GW RI Data LTM DataGW RI Data GW RI Data LTM Data LTM DataLTM Data Historical Data Historical Data

Columbia

YS01-MW005A-0505
05/04/05

YS01-MW005A-0205
02/10/05

YS01-MW005A-0600
06/15/00

YS01-MW005A-0904
09/23/04

YS01-MW005-0205
02/10/05 05/04/05

YS01-MW005-0805
08/04/05

YS01-MW005-0505YS01-MW005-0904
09/19/04

YS01-MW005P-0904
09/19/04

YS01-MW005-0296
02/10/96

YS01-MW004A-0805
08/04/05

YS01-MW005-0792
07/20/92



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene

Yorktown-Eastover
YS01-GW004A

Yorktown-Eastover
YS01-GW005AYS01-GW005

LTM DataLTM Data Historical Data GW RI Data LTM DataGW RI Data GW RI Data LTM Data LTM DataLTM Data Historical Data Historical Data

Columbia

YS01-MW005A-0505
05/04/05

YS01-MW005A-0205
02/10/05

YS01-MW005A-0600
06/15/00

YS01-MW005A-0904
09/23/04

YS01-MW005-0205
02/10/05 05/04/05

YS01-MW005-0805
08/04/05

YS01-MW005-0505YS01-MW005-0904
09/19/04

YS01-MW005P-0904
09/19/04

YS01-MW005-0296
02/10/96

YS01-MW004A-0805
08/04/05

YS01-MW005-0792
07/20/92

NA NA NA 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U NA NA NA NA NA NA NA NA NA
NA 11 U 10 U NA NA NA NA NA NA NA NA NA
NA 11 U 10 U NA NA NA NA NA NA NA NA NA
NA 11 U 10 U NA NA NA NA NA NA NA NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 28 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 28 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA
NA NA 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA NA 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 28 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 R 24 U 25 U 25 U NA NA NA NA 25 U NA NA
NA 28 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 UJ 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 28 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA
NA 28 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA NA NA 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA NA NA 10 U 10 U NA NA NA NA 10 U NA NA
NA NA NA 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA NA NA 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 UJ 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane

Explosives (UG/L)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene

Yorktown-Eastover
YS01-GW004A

Yorktown-Eastover
YS01-GW005AYS01-GW005

LTM DataLTM Data Historical Data GW RI Data LTM DataGW RI Data GW RI Data LTM Data LTM DataLTM Data Historical Data Historical Data

Columbia

YS01-MW005A-0505
05/04/05

YS01-MW005A-0205
02/10/05

YS01-MW005A-0600
06/15/00

YS01-MW005A-0904
09/23/04

YS01-MW005-0205
02/10/05 05/04/05

YS01-MW005-0805
08/04/05

YS01-MW005-0505YS01-MW005-0904
09/19/04

YS01-MW005P-0904
09/19/04

YS01-MW005-0296
02/10/96

YS01-MW004A-0805
08/04/05

YS01-MW005-0792
07/20/92

NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA NA 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 28 U 24 U 25 U 25 U NA NA NA NA 25 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 16 U 10 U 13 B 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA
NA 11 U 10 U 10 U 10 U NA NA NA NA 10 U NA NA

NA NA 0.096 UJ 0.1 U 0.1 U NA NA NA NA 0.1 U NA NA
NA NA 0.096 UJ 0.1 U 0.1 U NA NA NA NA 0.1 U NA NA
NA NA 0.096 UJ 0.1 U 0.1 U NA NA NA NA 0.1 U NA NA
NA NA 0.048 UJ 0.05 U 0.051 U NA NA NA NA 0.05 U NA NA
NA NA 0.96 UJ 1 U 1 U NA NA NA NA 1 U NA NA
NA NA 1.9 UJ 2 U 2.1 U NA NA NA NA 2 U NA NA
NA NA 0.96 UJ 1 U 1 U NA NA NA NA 1 U NA NA
NA NA 0.96 UJ 1 U 1 U NA NA NA NA 1 U NA NA
NA NA 0.96 UJ 1 U 1 U NA NA NA NA 1 U NA NA
NA NA 0.96 UJ 1 U 1 U NA NA NA NA 1 U NA NA
NA NA 0.96 UJ 1 U 1 U NA NA NA NA 1 U NA NA
NA NA 0.096 UJ 0.1 U 0.1 U NA NA NA NA 0.1 U NA NA
NA NA 0.048 UJ 0.05 U 0.051 U NA NA NA NA 0.05 U NA NA
NA NA 0.096 UJ 0.1 U 0.1 U NA NA NA NA 0.1 U NA NA
NA NA 0.096 UJ 0.1 U 0.1 U NA NA NA NA 0.1 U NA NA
NA NA 0.096 UJ 0.1 U 0.1 U NA NA NA NA 0.1 U NA NA
NA NA 0.096 UJ 0.1 U 0.1 U NA NA NA NA 0.1 U NA NA
NA NA 0.096 UJ 0.1 U 0.1 U NA NA NA NA 0.1 U NA NA
NA NA 0.048 UJ 0.05 U 0.051 U NA NA NA NA 0.05 U NA NA
NA NA 0.048 UJ 0.05 U 0.051 U NA NA NA NA 0.05 U NA NA
NA NA 0.48 UJ 0.5 U 0.51 U NA NA NA NA 0.5 U NA NA
NA NA 4.8 UJ 5 U 5.1 U NA NA NA NA 5 U NA NA
NA NA 0.048 UJ 0.05 U 0.051 U NA NA NA NA 0.05 U NA NA
NA NA 0.048 UJ 0.05 U 0.051 U NA NA NA NA 0.05 U NA NA
NA NA 0.048 UJ 0.05 U 0.051 U NA NA NA NA 0.05 U NA NA
NA NA 0.048 UJ 0.05 U 0.051 U NA NA NA NA 0.05 U NA NA
NA NA 0.048 UJ 0.05 U 0.051 U NA NA NA NA 0.05 U NA NA
NA NA 0.048 UJ 0.05 U 0.051 U NA NA NA NA 0.05 U NA NA

NA 1.3 U 0.23 U NA NA NA NA NA NA NA NA NA
NA 0.31 U 0.21 U NA NA NA NA NA NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene
Aminodinitrotoluenes
Dinitrotoluene mixture
HMX
Nitrobenzene
RDX
Tetryl

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

Yorktown-Eastover
YS01-GW004A

Yorktown-Eastover
YS01-GW005AYS01-GW005

LTM DataLTM Data Historical Data GW RI Data LTM DataGW RI Data GW RI Data LTM Data LTM DataLTM Data Historical Data Historical Data

Columbia

YS01-MW005A-0505
05/04/05

YS01-MW005A-0205
02/10/05

YS01-MW005A-0600
06/15/00

YS01-MW005A-0904
09/23/04

YS01-MW005-0205
02/10/05 05/04/05

YS01-MW005-0805
08/04/05

YS01-MW005-0505YS01-MW005-0904
09/19/04

YS01-MW005P-0904
09/19/04

YS01-MW005-0296
02/10/96

YS01-MW004A-0805
08/04/05

YS01-MW005-0792
07/20/92

NA 1.3 U 0.22 U NA NA NA NA NA NA NA NA NA
NA 0.31 U NA NA NA NA NA NA NA NA NA NA
NA 0.31 U NA NA NA NA NA NA NA NA NA NA
NA NA 0.87 U NA NA NA NA NA NA NA NA NA
NA NA 0.87 U NA NA NA NA NA NA NA NA NA
NA NA 2.6 U NA NA NA NA NA NA NA NA NA
NA NA 0.35 U NA NA NA NA NA NA NA NA NA
NA NA 0.35 U NA NA NA NA NA NA NA NA NA
NA 0.63 U 1.9 U NA NA NA NA NA NA NA NA NA
NA 0.31 U 0.36 U NA NA NA NA NA NA NA NA NA
NA 0.63 U 0.94 U NA NA NA NA NA NA NA NA NA
NA 3.1 U 0.66 U NA NA NA NA NA NA NA NA NA

NA 10,500 J 652 388 321 NA NA NA NA 80.7 U NA NA
NA 44 U 19.8 U 2 B 1.9 U NA NA NA NA 1.9 U NA NA
NA 6.7 J 1.3 L 12.1 B 12 B NA NA NA NA 2.1 U NA NA
NA 52.7 14.2 26.6 B 26.9 B NA NA NA NA 9.7 B NA NA
NA 2 0.8 U 0.42 B 0.39 B NA NA NA NA 0.1 U NA NA
NA 4 U 2.2 U 0.2 U 0.2 U NA NA NA NA 0.2 U NA NA
NA 41,400 24,200 32,300 32,800 NA NA NA NA 34,500 NA NA
NA 20 2.4 U 0.9 U 0.9 U NA NA NA NA 0.9 U NA NA
NA 34 9.3 14.5 B 14.5 B NA NA NA NA 0.5 U NA NA
NA 7.8 2 U 0.6 U 0.6 U NA NA NA NA 0.6 U NA NA
NA NA 10 UL 4.5 B 4.6 B NA NA NA NA 1.1 U NA NA
NA 29,100 J 5,060 22,500 22,800 NA NA NA NA 92.7 B NA NA
NA 5.1 J 1.6 1.1 U 1.1 U NA NA NA NA 1.1 U NA NA
NA 29,400 J 13,500 15,600 15,800 NA NA NA NA 565 J NA NA
NA 355 99.5 96.6 97.6 NA NA NA NA 38 NA NA
NA 0.1 U 0.1 U 0.1 UJ 0.1 UJ NA NA NA NA 0.1 UJ NA NA
NA 26.6 11.3 U 6.3 J 6.3 J NA NA NA NA 0.6 U NA NA
NA 3,720 1,420 L 1,140 J 1,140 J NA NA NA NA 571 J NA NA
NA 2 U 1.3 U 2.4 U 2.4 U NA NA NA NA 2.4 U NA NA
NA 6 U 3.1 U 0.8 U 0.8 U NA NA NA NA 0.8 U NA NA
NA 19,600 J 7,940 14,500 14,500 NA NA NA NA 4,120 J NA NA
NA 2 UJ 0.9 U 2.8 U 2.8 U NA NA NA NA 2.8 U NA NA
NA 22.1 3.3 2.7 B 2.7 B NA NA NA NA 0.6 U NA NA
NA 72.9 3.6 UL 10.5 B 10.8 B NA NA NA NA 7.5 B NA NA

NA 834 J 432 270 254 NA NA NA NA 4.4 U NA NA
NA 44 U 19.8 U 2.9 B 1.9 U NA NA NA NA 2 U NA NA
NA 2 UJ 1.8 L 11.3 B 11.2 B NA NA NA NA 1.8 U NA NA
NA 30 12.3 25.1 B 23.8 B NA NA NA NA 10.6 B NA NA
NA 1.4 0.8 U 0.37 B 0.39 B NA NA NA NA 0.1 U NA NA
NA 4 U 2.2 U 0.2 U 0.2 U NA NA NA NA 0.2 U NA NA
NA 42,300 24,100 32,300 30,000 NA NA NA NA 39,600 NA NA
NA 8 U 2.4 U 0.9 U 0.9 U NA NA NA NA 0.5 U NA NA
NA 27.9 9 13.8 B 12.7 B NA NA NA NA 1.1 B NA NA
NA 5 U 2 U 0.6 U 0.6 U NA NA NA NA 0.5 U NA NA
NA 1,770 J 4,760 21,400 20,200 NA NA NA NA 12.6 B NA NA
NA 20 UJ 0.8 U 1.1 U 1.1 U NA NA NA NA 0.9 U NA NA



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/L)
Nitrate

Notes:
     Shaded values indicate the analyte was detected
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level repo
     J = Analyte present.  Reported value may or may n
     K = Analyte present.  Reported value may be biase
     L = Analyte present.  Reported value may be biased
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccu
     UL = Not detected, quantitation limit is probably hig

Yorktown-Eastover
YS01-GW004A

Yorktown-Eastover
YS01-GW005AYS01-GW005

LTM DataLTM Data Historical Data GW RI Data LTM DataGW RI Data GW RI Data LTM Data LTM DataLTM Data Historical Data Historical Data

Columbia

YS01-MW005A-0505
05/04/05

YS01-MW005A-0205
02/10/05

YS01-MW005A-0600
06/15/00

YS01-MW005A-0904
09/23/04

YS01-MW005-0205
02/10/05 05/04/05

YS01-MW005-0805
08/04/05

YS01-MW005-0505YS01-MW005-0904
09/19/04

YS01-MW005P-0904
09/19/04

YS01-MW005-0296
02/10/96

YS01-MW004A-0805
08/04/05

YS01-MW005-0792
07/20/92

NA 28,600 J 13,500 15,200 14,200 NA NA NA NA 644 J NA NA
NA 254 102 94.4 88.7 NA NA NA NA 41.5 NA NA
NA 0.1 U 0.1 U 0.1 UJ 0.1 UJ NA NA NA NA 0.1 UJ NA NA
NA 18 U 12.2 7.3 J 6.9 J NA NA NA NA 0.82 J NA NA
NA 2,840 932 L 1,210 J 1,120 J NA NA NA NA 624 J NA NA
NA 2 UJ 1.3 U 2.4 U 2.5 J NA NA NA NA 2.6 U NA NA
NA 6 U 3.1 U 0.8 U 0.8 U NA NA NA NA 0.7 U NA NA
NA 20,000 J 7,930 14,600 13,600 NA NA NA NA 5,530 NA NA
NA 2 U 0.9 U 2.8 U 2.8 U NA NA NA NA 1.9 U NA NA
NA 8.3 2.4 U 2.4 B 2.3 B NA NA NA NA 0.4 U NA NA
NA 70.6 4.4 L 20.7 B 12.7 B NA NA NA NA 9 B NA NA

NA 0.1 UJ NA NA NA NA NA NA NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U 28 10 U 1 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 1 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
NA 1,000 J 40 B NA NA NA NA NA NA 5 B 32 B NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U 10 R 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 18 8 B
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 UJ
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U 10 U 10 U 1 B 10 U 10 U 63 14 B 10 U 10 U 10 U 5 B
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 7 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 1 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U 18,000 64 B 880 90 100 98 100 17 46 B 360 220
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U 10 U 10 U 2 J 14 8 J 6 J 6 J 10 U 10 U 10 U 2 J
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U NA NA 580 130 130 83 88 21 NA NA 39
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U
10 U NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U NA NA 1 J 10 U 10 U 10 U 10 U 10 U NA NA 17 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 17 U

YS01-GW012B
Yorktown-Eastover

YS01-GW005A

Historical DataLTM Data LTM Data Historical Data Historical DataHistorical Data GW RI Data LTM Data LTM DataLTM Data Historical Data Historical Data

Columbia Yorktown-Eastover Yorktown-Eastover
YS01-GW012A

YS01-MW012A-0296
02/10/96

YS01-MW012B-0296
02/10/96

YS01-MW012B-0600
06/22/00

YS01-GW012
YS01-MW012-0505

05/03/05
YS01-MW012P-0505

05/03/05
YS01-MW012-0205

02/09/05
YS01-MW012-0805

08/03/05
YS01-MW012-0600

06/16/00
YS01-MW012-0904

09/21/04
YS01-MW012-0792

07/20/92
YS01-MW012-0296

02/09/96
YS01-MW005A-0805

08/04/05



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene

YS01-GW012B
Yorktown-Eastover

YS01-GW005A

Historical DataLTM Data LTM Data Historical Data Historical DataHistorical Data GW RI Data LTM Data LTM DataLTM Data Historical Data Historical Data

Columbia Yorktown-Eastover Yorktown-Eastover
YS01-GW012A

YS01-MW012A-0296
02/10/96

YS01-MW012B-0296
02/10/96

YS01-MW012B-0600
06/22/00

YS01-GW012
YS01-MW012-0505

05/03/05
YS01-MW012P-0505

05/03/05
YS01-MW012-0205

02/09/05
YS01-MW012-0805

08/03/05
YS01-MW012-0600

06/16/00
YS01-MW012-0904

09/21/04
YS01-MW012-0792

07/20/92
YS01-MW012-0296

02/09/96
YS01-MW005A-0805

08/04/05

NA NA NA NA 10 U NA NA NA NA NA NA NA
NA 11 U 10 U NA NA NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA NA NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA NA NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA NA NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 27 U 24 U NA 25 U NA NA NA NA 24 U 24 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 27 U 24 U NA 25 U NA NA NA NA 24 U 24 U NA
NA NA 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA NA 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 27 U 24 U NA 25 U NA NA NA NA 24 U 24 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 27 R 24 U NA 25 U NA NA NA NA 24 U 24 U NA
NA 27 U 24 U NA 25 U NA NA NA NA 24 UJ 24 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 UJ 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 27 U 24 U NA 25 U NA NA NA NA 24 U 24 U NA
NA 27 U 24 U NA 25 U NA NA NA NA 24 U 24 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA NA NA NA 10 U NA NA NA NA NA NA NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA NA NA NA 10 U NA NA NA NA NA NA NA
NA NA NA NA 10 U NA NA NA NA NA NA NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA NA NA NA 10 U NA NA NA NA NA NA NA
NA 11 UJ 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 1 J 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane

Explosives (UG/L)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene

YS01-GW012B
Yorktown-Eastover

YS01-GW005A

Historical DataLTM Data LTM Data Historical Data Historical DataHistorical Data GW RI Data LTM Data LTM DataLTM Data Historical Data Historical Data

Columbia Yorktown-Eastover Yorktown-Eastover
YS01-GW012A

YS01-MW012A-0296
02/10/96

YS01-MW012B-0296
02/10/96

YS01-MW012B-0600
06/22/00

YS01-GW012
YS01-MW012-0505

05/03/05
YS01-MW012P-0505

05/03/05
YS01-MW012-0205

02/09/05
YS01-MW012-0805

08/03/05
YS01-MW012-0600

06/16/00
YS01-MW012-0904

09/21/04
YS01-MW012-0792

07/20/92
YS01-MW012-0296

02/09/96
YS01-MW005A-0805

08/04/05

NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA NA 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 27 U 24 U NA 25 U NA NA NA NA 24 U 24 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 130 NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 12 U 10 U NA 10 U NA NA NA NA 10 U 2 B NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA
NA 11 U 10 U NA 10 U NA NA NA NA 10 U 10 U NA

NA NA 0.11 U NA 0.1 U NA NA NA NA 0.095 UJ 0.092 UJ NA
NA NA 0.11 U NA 0.1 U NA NA NA NA 0.095 UJ 0.092 UJ NA
NA NA 0.11 U NA 0.1 U NA NA NA NA 0.095 UJ 0.092 UJ NA
NA NA 0.053 U NA 0.05 U NA NA NA NA 0.048 UJ 0.046 UJ NA
NA NA 1.1 U NA 1 U NA NA NA NA 0.95 UJ 0.92 UJ NA
NA NA 2.1 U NA 2 U NA NA NA NA 1.9 UJ 1.8 UJ NA
NA NA 1.1 U NA 1 U NA NA NA NA 0.95 UJ 0.92 UJ NA
NA NA 1.1 U NA 1 U NA NA NA NA 0.95 UJ 0.92 UJ NA
NA NA 1.1 U NA 1 U NA NA NA NA 0.95 UJ 0.92 UJ NA
NA NA 1.1 U NA 1 U NA NA NA NA 0.95 UJ 0.92 UJ NA
NA NA 1.1 U NA 1 U NA NA NA NA 0.95 UJ 0.92 UJ NA
NA NA 0.11 U NA 0.1 U NA NA NA NA 0.095 UJ 0.092 UJ NA
NA NA 0.053 U NA 0.05 U NA NA NA NA 0.048 UJ 0.046 UJ NA
NA NA 0.11 U NA 0.1 U NA NA NA NA 0.095 UJ 0.092 UJ NA
NA NA 0.11 U NA 0.1 U NA NA NA NA 0.095 UJ 0.092 UJ NA
NA NA 0.11 U NA 0.1 U NA NA NA NA 0.095 UJ 0.092 UJ NA
NA NA 0.11 U NA 0.1 U NA NA NA NA 0.095 UJ 0.092 UJ NA
NA NA 0.11 U NA 0.1 U NA NA NA NA 0.095 UJ 0.092 UJ NA
NA NA 0.053 U NA 0.05 U NA NA NA NA 0.048 UJ 0.046 UJ NA
NA NA 0.053 U NA 0.05 U NA NA NA NA 0.048 UJ 0.046 UJ NA
NA NA 0.53 U NA 0.5 U NA NA NA NA 0.48 UJ 0.46 UJ NA
NA NA 5.3 U NA 5 U NA NA NA NA 4.8 UJ 4.6 UJ NA
NA NA 0.053 U NA 0.05 U NA NA NA NA 0.048 UJ 0.046 UJ NA
NA NA 0.053 U NA 0.05 U NA NA NA NA 0.048 UJ 0.046 UJ NA
NA NA 0.053 U NA 0.05 U NA NA NA NA 0.048 UJ 0.046 UJ NA
NA NA 0.053 U NA 0.05 U NA NA NA NA 0.048 UJ 0.046 UJ NA
NA NA 0.053 U NA 0.05 U NA NA NA NA 0.048 UJ 0.046 UJ NA
NA NA 0.053 U NA 0.05 U NA NA NA NA 0.048 UJ 0.046 UJ NA

NA 1.3 U 0.17 U NA NA NA NA NA NA 0.16 U 0.18 U NA
NA 0.31 U 0.16 U NA NA NA NA NA NA 0.15 U 0.16 U NA



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene
Aminodinitrotoluenes
Dinitrotoluene mixture
HMX
Nitrobenzene
RDX
Tetryl

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

YS01-GW012B
Yorktown-Eastover

YS01-GW005A

Historical DataLTM Data LTM Data Historical Data Historical DataHistorical Data GW RI Data LTM Data LTM DataLTM Data Historical Data Historical Data

Columbia Yorktown-Eastover Yorktown-Eastover
YS01-GW012A

YS01-MW012A-0296
02/10/96

YS01-MW012B-0296
02/10/96

YS01-MW012B-0600
06/22/00

YS01-GW012
YS01-MW012-0505

05/03/05
YS01-MW012P-0505

05/03/05
YS01-MW012-0205

02/09/05
YS01-MW012-0805

08/03/05
YS01-MW012-0600

06/16/00
YS01-MW012-0904

09/21/04
YS01-MW012-0792

07/20/92
YS01-MW012-0296

02/09/96
YS01-MW005A-0805

08/04/05

NA 1.3 U 0.16 U NA NA NA NA NA NA 0.16 U 0.17 U NA
NA 0.31 U NA NA NA NA NA NA NA NA NA NA
NA 0.31 U NA NA NA NA NA NA NA NA NA NA
NA NA 0.65 U NA NA NA NA NA NA 0.64 U 0.68 U NA
NA NA 0.65 U NA NA NA NA NA NA 0.64 U 0.68 U NA
NA NA 1.9 U NA NA NA NA NA NA 1.9 U 2 U NA
NA NA 0.26 U NA NA NA NA NA NA 0.25 U 0.27 U NA
NA NA 0.26 U NA NA NA NA NA NA 0.25 U 0.27 U NA
NA 0.63 U 1.4 U NA NA NA NA NA NA 1.4 U 1.5 U NA
NA 0.31 U 0.27 U NA NA NA NA NA NA 0.27 U 0.28 U NA
NA 0.63 U 0.7 U NA NA NA NA NA NA 0.69 U 0.73 U NA
NA 3.1 U 0.49 U NA NA NA NA NA NA 0.48 U 0.51 U NA

NA 389 J 47.8 NA 80.7 U NA NA NA NA 165 10,200 NA
NA 44 U 19.8 U NA 1.9 U NA NA NA NA 19.8 U 19.8 U NA
NA 2 UJ 1.1 L NA 2.6 B NA NA NA NA 1.6 L 4.2 L NA
NA 67.4 98.8 NA 112 B NA NA NA NA 25.2 66.8 NA
NA 1 U 0.8 U NA 0.1 U NA NA NA NA 0.8 U 0.99 NA
NA 5.9 8.6 NA 6.7 NA NA NA NA 2.2 U 2.2 U NA
NA 28,300 81,500 NA 74,800 NA NA NA NA 39,900 116,000 NA
NA 8 U 2.4 U NA 0.9 U NA NA NA NA 2.4 U 27.8 NA
NA 6 U 3 U NA 2 B NA NA NA NA 3 U 3.4 NA
NA 5 U 8.6 NA 5.2 B NA NA NA NA 2 U 9.9 NA
NA NA 10 UL NA 1.8 B NA NA NA NA 10 UL 10 UL NA
NA 1,390 J 909 NA 3,520 NA NA NA NA 625 24,200 NA
NA 3.8 J 4.7 NA 1.1 B NA NA NA NA 0.8 U 7.6 K NA
NA 4,970 J 6,920 NA 5,200 NA NA NA NA 535 3,900 NA
NA 127 821 NA 2,480 NA NA NA NA 8.1 117 NA
NA 0.1 U 0.1 U NA 0.1 UJ NA NA NA NA 0.1 U 0.1 U NA
NA 18 U 11.3 U NA 12.4 J NA NA NA NA 11.3 U 16.3 NA
NA 3,590 2,960 L NA 3,660 J NA NA NA NA 4,570 26,300 NA
NA 2 U 1.3 U NA 2.4 U NA NA NA NA 1.3 U 1.3 U NA
NA 6 U 3.1 U NA 0.8 U NA NA NA NA 3.1 U 3.1 U NA
NA 2,480 J 3,270 NA 2,790 J NA NA NA NA 8,900 38,300 NA
NA 2 UJ 0.9 U NA 2.8 U NA NA NA NA 0.9 U 0.9 U NA
NA 6 U 2.4 U NA 0.6 U NA NA NA NA 2.4 U 28.2 NA
NA 1,650 2,960 NA 2,350 NA NA NA NA 3.6 UL 44.4 L NA

NA 61.4 J 23.3 U NA 20.4 B NA NA NA NA 23.3 U 1,920 NA
NA 44 U 19.8 U NA 2 U NA NA NA NA 19.8 U 19.8 U NA
NA 2 UJ 0.9 UL NA 2.4 B NA NA NA NA 0.9 UL 1.5 L NA
NA 68.8 94.1 NA 130 B NA NA NA NA 22.4 3.7 NA
NA 1 U 0.8 U NA 0.1 U NA NA NA NA 0.8 U 0.8 U NA
NA 4 U 9 NA 5.3 NA NA NA NA 2.2 U 2.2 U NA
NA 29,100 79,000 NA 83,000 NA NA NA NA 37,600 11,100 NA
NA 8 U 2.4 U NA 0.5 U NA NA NA NA 2.4 U 2.4 U NA
NA 7.5 3 U NA 4.3 B NA NA NA NA 3 U 3 U NA
NA 5 U 4.6 NA 0.5 U NA NA NA NA 3.5 2 U NA
NA 504 J 23.9 NA 7,500 NA NA NA NA 23.1 60.2 NA
NA 2 UJ 0.8 U NA 1.2 B NA NA NA NA 0.8 U 0.8 U NA



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/L)
Nitrate

Notes:
     Shaded values indicate the analyte was detected
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level repo
     J = Analyte present.  Reported value may or may n
     K = Analyte present.  Reported value may be biase
     L = Analyte present.  Reported value may be biased
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccu
     UL = Not detected, quantitation limit is probably hig

YS01-GW012B
Yorktown-Eastover

YS01-GW005A

Historical DataLTM Data LTM Data Historical Data Historical DataHistorical Data GW RI Data LTM Data LTM DataLTM Data Historical Data Historical Data

Columbia Yorktown-Eastover Yorktown-Eastover
YS01-GW012A

YS01-MW012A-0296
02/10/96

YS01-MW012B-0296
02/10/96

YS01-MW012B-0600
06/22/00

YS01-GW012
YS01-MW012-0505

05/03/05
YS01-MW012P-0505

05/03/05
YS01-MW012-0205

02/09/05
YS01-MW012-0805

08/03/05
YS01-MW012-0600

06/16/00
YS01-MW012-0904

09/21/04
YS01-MW012-0792

07/20/92
YS01-MW012-0296

02/09/96
YS01-MW005A-0805

08/04/05

NA 5,220 J 6,660 NA 5,690 NA NA NA NA 475 598 NA
NA 141 803 NA 2,930 NA NA NA NA 7 1.6 U NA
NA 0.1 U 0.1 U NA 0.1 UJ NA NA NA NA 0.1 U 0.1 U NA
NA 18 U 11.3 U NA 13.1 J NA NA NA NA 11.3 U 11.3 U NA
NA 3,450 2,710 L NA 3,720 J NA NA NA NA 4,520 24,300 NA
NA 2 UJ 1.3 U NA 2.6 U NA NA NA NA 1.3 U 1.3 U NA
NA 6 U 3.1 U NA 0.7 U NA NA NA NA 3.1 U 3.1 U NA
NA 2,500 J 3,110 NA 3,220 J NA NA NA NA 8,620 37,300 NA
NA 2 U 0.9 U NA 1.9 U NA NA NA NA 0.9 U 0.9 U NA
NA 6 U 2.4 U NA 0.4 U NA NA NA NA 2.4 U 2.8 NA
NA 1,080 2,850 NA 2,420 NA NA NA NA 3.6 UL 3.6 UL NA

NA 2.4 J NA NA NA NA NA NA NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

4 J 4 J 5 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U 10 R 10 U 10 U 10 U 10 UJ 10 U 10 R 10 UJ 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 17 6 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
30 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 63 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

760 710 850 D 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA

7 J 9 J 9 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

160 160 160 NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Yorktown-Eastover
YS01-GW012B

Historical DataHistorical Data Historical Data Historical Data Historical DataHIstorical Data Historical Data Historical Data Historical DataGW RI Data LTM Data LTM Data

Yorktown-Eastover Columbia ColumbiaColumbia

YS01-MW017-0296
02/08/96

YS01-MW014-0792
07/20/92

YS01-GW017
YS01-MW014-0296

02/08/96
YS01-MW017-0792

07/20/92

YS01-GW014
YS01-MW017P-0792

07/20/92

YS01-GW013A
YS01-MW013-0296

02/10/96
YS01-MW013A-0296

02/10/96

YS01-GW013
YS01-MW013AP-0296

02/10/96
YS01-MW012B-0205

02/10/05 05/04/05
YS01-MW013-0792

07/20/92
YS01-MW012B-0505YS01-MW012B-0904

09/22/04



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene

Yorktown-Eastover
YS01-GW012B

Historical DataHistorical Data Historical Data Historical Data Historical DataHIstorical Data Historical Data Historical Data Historical DataGW RI Data LTM Data LTM Data

Yorktown-Eastover Columbia ColumbiaColumbia

YS01-MW017-0296
02/08/96

YS01-MW014-0792
07/20/92

YS01-GW017
YS01-MW014-0296

02/08/96
YS01-MW017-0792

07/20/92

YS01-GW014
YS01-MW017P-0792

07/20/92

YS01-GW013A
YS01-MW013-0296

02/10/96
YS01-MW013A-0296

02/10/96

YS01-GW013
YS01-MW013AP-0296

02/10/96
YS01-MW012B-0205

02/10/05 05/04/05
YS01-MW013-0792

07/20/92
YS01-MW012B-0505YS01-MW012B-0904

09/22/04

10 U NA NA NA NA NA NA NA NA NA NA NA
NA NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
NA NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
NA NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
NA NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
25 U NA NA 28 U 25 U 26 U 26 U 27 U 24 U 26 U 26 U 24 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
25 U NA NA 28 U 25 U 26 U 26 U 27 U 24 U 26 U 26 U 24 U
10 U NA NA NA 10 U 10 U 10 U NA 10 U NA NA 10 U
10 U NA NA NA 10 U 10 U 10 U NA 10 U NA NA 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
25 U NA NA 28 U 25 U 26 U 26 U 27 U 24 U 26 U 26 U 24 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
25 U NA NA 28 R 25 U 26 U 26 U 27 R 24 U 26 R 26 R 24 U
25 U NA NA 28 U 25 U 26 U 26 U 27 U 24 U 26 U 26 U 24 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 UJ 10 U 10 U 10 U 11 UJ 10 U 10 UJ 10 UJ 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
25 U NA NA 28 U 25 U 26 U 26 U 27 U 24 U 26 U 26 U 24 U
25 U NA NA 28 U 25 U 26 U 26 U 27 U 24 U 26 U 26 U 24 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA NA NA NA NA NA NA NA NA NA
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA NA NA NA NA NA NA NA NA NA
10 U NA NA NA NA NA NA NA NA NA NA NA
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA NA NA NA NA NA NA NA NA NA
10 U NA NA 11 UJ 10 U 10 U 10 U 11 UJ 10 U 10 UJ 10 UJ 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 4 J 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane

Explosives (UG/L)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene

Yorktown-Eastover
YS01-GW012B

Historical DataHistorical Data Historical Data Historical Data Historical DataHIstorical Data Historical Data Historical Data Historical DataGW RI Data LTM Data LTM Data

Yorktown-Eastover Columbia ColumbiaColumbia

YS01-MW017-0296
02/08/96

YS01-MW014-0792
07/20/92

YS01-GW017
YS01-MW014-0296

02/08/96
YS01-MW017-0792

07/20/92

YS01-GW014
YS01-MW017P-0792

07/20/92

YS01-GW013A
YS01-MW013-0296

02/10/96
YS01-MW013A-0296

02/10/96

YS01-GW013
YS01-MW013AP-0296

02/10/96
YS01-MW012B-0205

02/10/05 05/04/05
YS01-MW013-0792

07/20/92
YS01-MW012B-0505YS01-MW012B-0904

09/22/04

10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA NA 10 U 10 U 10 U NA 3 J NA NA 1 J
25 U NA NA 28 U 25 U 26 U 26 U 27 U 24 U 26 U 26 U 24 U
10 U NA NA 11 U 10 U 2 J 2 J 11 U 10 U 10 U 10 U 10 U
21 NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 2 J 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 12 U 1 B 10 B 5 B 24 U 1 B 15 U 12 U 1 B
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U
10 U NA NA 11 U 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U

0.1 U NA NA NA 0.098 UJ 0.1 UL 0.1 UL NA 0.096 U NA NA 0.096 U
0.1 U NA NA NA 0.098 UJ 0.1 UL 0.1 UL NA 0.096 U NA NA 0.096 U
0.1 U NA NA NA 0.098 UJ 0.1 UL 0.1 UL NA 0.096 U NA NA 0.096 U

0.05 U NA NA NA 0.049 UJ 0.052 UL 0.052 UL NA 0.048 U NA NA 0.048 U
1 U NA NA NA 0.98 UJ 1 UL 1 UL NA 0.96 U NA NA 0.96 U
2 U NA NA NA 2 UJ 2.1 UL 2.1 UL NA 1.9 U NA NA 1.9 U
1 U NA NA NA 0.98 UJ 1 UL 1 UL NA 0.96 U NA NA 0.96 U
1 U NA NA NA 0.98 UJ 1 UL 1 UL NA 0.96 U NA NA 0.96 U
1 U NA NA NA 0.98 UJ 1 UL 1 UL NA 0.96 U NA NA 0.96 U
1 U NA NA NA 0.98 UJ 1 UL 1 UL NA 0.96 U NA NA 0.96 U
1 U NA NA NA 0.98 UJ 1 UL 1 UL NA 0.96 U NA NA 0.96 U

0.1 U NA NA NA 0.098 UJ 0.1 UL 0.1 UL NA 0.096 U NA NA 0.096 U
0.05 U NA NA NA 0.049 UJ 0.052 UL 0.052 UL NA 0.048 U NA NA 0.048 U

0.1 U NA NA NA 0.098 UJ 0.1 UL 0.1 UL NA 0.096 U NA NA 0.096 U
0.1 U NA NA NA 0.098 UJ 0.1 UL 0.1 UL NA 0.096 U NA NA 0.096 U
0.1 U NA NA NA 0.098 UJ 0.1 UL 0.1 UL NA 0.096 U NA NA 0.096 U
0.1 U NA NA NA 0.098 UJ 0.1 UL 0.1 UL NA 0.096 U NA NA 0.096 U
0.1 U NA NA NA 0.098 UJ 0.1 UL 0.1 UL NA 0.096 U NA NA 0.096 U

0.05 U NA NA NA 0.049 UJ 0.052 UL 0.052 UL NA 0.048 U NA NA 0.048 U
0.05 U NA NA NA 0.049 UJ 0.052 UL 0.052 UL NA 0.048 U NA NA 0.048 U

0.5 U NA NA NA 0.49 UJ 0.52 UL 0.52 UL NA 0.48 U NA NA 0.48 U
5 U NA NA NA 4.9 UJ 5.2 UL 5.2 UL NA 4.8 U NA NA 4.8 U

0.05 U NA NA NA 0.049 UJ 0.052 UL 0.052 UL NA 0.048 U NA NA 0.048 U
0.01 B NA NA NA 0.049 UJ 0.052 UL 0.052 UL NA 0.048 U NA NA 0.048 U
0.05 U NA NA NA 0.049 UJ 0.052 UL 0.052 UL NA 0.048 U NA NA 0.048 U
0.05 U NA NA NA 0.049 UJ 0.052 UL 0.052 UL NA 0.048 U NA NA 0.048 U
0.05 U NA NA NA 0.049 UJ 0.052 UL 0.052 UL NA 0.048 U NA NA 0.048 U
0.05 U NA NA NA 0.049 UJ 0.052 UL 0.052 UL NA 0.048 U NA NA 0.048 U

NA NA NA 1.3 U 0.15 U 0.1 U 0.14 U 1.3 U 0.1 U 1.3 U 1.3 U 0.14 U
NA NA NA 0.31 U 0.14 U 0.094 U 0.12 U 0.31 U 0.097 U 0.31 U 0.31 U 0.13 U



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene
Aminodinitrotoluenes
Dinitrotoluene mixture
HMX
Nitrobenzene
RDX
Tetryl

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

Yorktown-Eastover
YS01-GW012B

Historical DataHistorical Data Historical Data Historical Data Historical DataHIstorical Data Historical Data Historical Data Historical DataGW RI Data LTM Data LTM Data

Yorktown-Eastover Columbia ColumbiaColumbia

YS01-MW017-0296
02/08/96

YS01-MW014-0792
07/20/92

YS01-GW017
YS01-MW014-0296

02/08/96
YS01-MW017-0792

07/20/92

YS01-GW014
YS01-MW017P-0792

07/20/92

YS01-GW013A
YS01-MW013-0296

02/10/96
YS01-MW013A-0296

02/10/96

YS01-GW013
YS01-MW013AP-0296

02/10/96
YS01-MW012B-0205

02/10/05 05/04/05
YS01-MW013-0792

07/20/92
YS01-MW012B-0505YS01-MW012B-0904

09/22/04

NA NA NA 1.3 U 0.15 U 0.097 U 0.13 U 1.3 U 0.1 U 1.3 U 1.3 U 0.13 U
NA NA NA 0.31 U NA NA NA 0.31 U NA 0.31 U 0.31 U NA
NA NA NA 0.31 U NA NA NA 0.31 U NA 0.31 U 0.31 U NA
NA NA NA NA 0.58 U 0.39 U 0.52 U NA 0.4 U NA NA 0.53 U
NA NA NA NA 0.58 U 0.39 U 0.52 U NA 0.4 U NA NA 0.53 U
NA NA NA NA 1.8 U 1.2 U 1.6 U NA 1.2 U NA NA 1.6 U
NA NA NA NA 0.23 U 0.16 U 0.21 U NA 0.16 U NA NA 0.21 U
NA NA NA NA 0.23 U 0.16 U 0.21 U NA 0.16 U NA NA 0.21 U
NA NA NA 0.63 U 1.3 U 0.86 U 1.1 U 0.63 U 0.88 U 0.63 U 0.63 U 1.2 U
NA NA NA 0.31 U 0.24 U 0.16 U 0.22 U 0.31 U 1.4 0.31 U 0.31 U 0.7
NA NA NA 0.63 U 0.63 U 0.42 U 0.56 U 0.63 U 0.43 U 0.63 U 0.63 U 0.58 U
NA NA NA 3.1 U 0.44 U 0.3 U 0.39 U 3.1 U 0.3 U 3.1 U 3.1 U 0.4 U

1,420 NA NA 377 J 449 25,900 18,100 401 J 1,310 1,400 J 1,140 J 968
1.9 U NA NA 44 U 19.8 U 19.8 U 19.8 U 44 U 19.8 U 44 U 44 U 19.8 U
2.1 U NA NA 2 UJ 0.9 UL 24 L 18.1 L 2 U 0.9 U 2 U 2 U 0.9 U

25.2 B NA NA 61.6 40.7 105 81 38.8 67.5 25.2 28.1 16.2
0.1 B NA NA 1 U 0.8 U 1.1 2.1 1 U 0.9 B 1 U 1 U 0.8 U
0.2 U NA NA 4 U 2.2 U 3.3 2.4 4 U 2.2 U 4 U 4 U 2.2 U

53,600 NA NA 9,540 4,280 138,000 109,000 5,490 2,150 9,470 9,000 14,200
0.9 U NA NA 8 U 2.4 U 154 112 8 U 2.4 U 8 U 8 U 2.4 U
0.5 U NA NA 6 U 3 U 12.6 9.6 17.9 11.2 6 U 6 U 3 U

8 B NA NA 5 U 6.3 44.2 32.6 5 U 2 U 5 U 5 U 2 U
1.1 U NA NA NA 10 UL 10 UL 10 UL NA 10 U NA NA 10 U

79.4 B NA NA 652 J 2,520 73,400 53,600 906 J 407 2,460 J 1,920 J 1,210
1.1 U NA NA 4.3 J 3.1 26.7 20.3 5.1 J 3.6 2.3 J 2.2 J 1

453 J NA NA 3,680 J 1,540 11,600 8,480 1,090 J 1,030 4,410 J 4,320 J 4,220
0.35 B NA NA 84.7 73.9 334 253 30.7 47.9 164 163 90.6

0.1 UJ NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.6 U NA NA 18 U 11.3 U 41.3 41.6 18 U 11.3 U 18 U 18 U 11.3 U

6,540 NA NA 1,470 1,260 L 12,800 10,100 970 U 828 U 2,930 2,380 1,250
2.4 U NA NA 2 U 1.3 U 2.7 2.1 2 U 1.3 U 2 UJ 2 U 1.3 U
0.8 U NA NA 6 U 3.1 U 3.1 U 3.1 U 6 U 3.1 U 6 U 6 U 3.1 U

8,190 NA NA 2,550 J 2,070 5,650 5,810 2,610 J 3,530 1,880 J 1,810 J 3,470
2.8 U NA NA 2 U 0.9 U 0.9 UL 0.9 U 2 U 0.9 U 2 U 2 U 0.9 U

2 B NA NA 6 U 2.4 U 104 75 6 U 2.7 6 U 6 U 4.3
4.6 B NA NA 22.6 3.6 UL 156 117 28.2 11.9 20.1 U 16.6 U 3.6 U

2,670 NA NA 67.2 J 53.6 68.8 23.3 U 111 J 966 345 J 296 J 255 B
2 U NA NA 44 U 19.8 U 19.8 U 19.8 U 44 U 19.8 U 44 U 44 U 19.8 U

1.8 U NA NA 2 UJ 0.9 UL 1.4 L 1.1 L 2 UJ 0.9 U 2 UJ 2 UJ 0.9 U
33.5 B NA NA 63.2 39.1 18.6 19.8 35.3 66.1 21.2 21 13.4

0.1 U NA NA 1 U 0.8 U 0.8 U 0.8 U 1 U 0.96 B 1 U 1 U 0.8 U
0.2 U NA NA 4 U 2.2 U 2.2 U 2.2 U 4 U 2.2 U 4 U 4 U 2.2 U

113,000 NA NA 10,100 4,150 31,400 31,300 5,010 2,190 9,190 9,490 13,600
0.5 U NA NA 8 U 2.4 U 2.4 U 2.4 U 8 U 2.4 U 8 U 8 U 2.4 U
0.3 U NA NA 6 U 3 U 3 U 3 U 16.4 14.2 6 U 6 U 4.7
1.1 B NA NA 5 U 2 U 2 U 2 U 5 U 2 U 5 U 5 U 2 U

10.7 U NA NA 19 U 853 178 74.5 443 J 31.6 B 43.5 J 39.4 J 95.9 B
0.9 U NA NA 2 UJ 0.93 0.8 U 0.8 U 2 U 1.6 2 UJ 2 UJ 0.8 U



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/L)
Nitrate

Notes:
     Shaded values indicate the analyte was detected
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level repo
     J = Analyte present.  Reported value may or may n
     K = Analyte present.  Reported value may be biase
     L = Analyte present.  Reported value may be biased
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccu
     UL = Not detected, quantitation limit is probably hig

Yorktown-Eastover
YS01-GW012B

Historical DataHistorical Data Historical Data Historical Data Historical DataHIstorical Data Historical Data Historical Data Historical DataGW RI Data LTM Data LTM Data

Yorktown-Eastover Columbia ColumbiaColumbia

YS01-MW017-0296
02/08/96

YS01-MW014-0792
07/20/92

YS01-GW017
YS01-MW014-0296

02/08/96
YS01-MW017-0792

07/20/92

YS01-GW014
YS01-MW017P-0792

07/20/92

YS01-GW013A
YS01-MW013-0296

02/10/96
YS01-MW013A-0296

02/10/96

YS01-GW013
YS01-MW013AP-0296

02/10/96
YS01-MW012B-0205

02/10/05 05/04/05
YS01-MW013-0792

07/20/92
YS01-MW012B-0505YS01-MW012B-0904

09/22/04

19.5 B NA NA 4,240 J 1,500 744 697 1,120 UJ 1,000 4,370 J 4,430 J 4,060
0.1 U NA NA 69.2 71.3 15.9 16.1 23.7 48.1 140 138 84.3
0.1 UJ NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.5 U NA NA 18 U 11.3 U 11.3 U 11.3 U 18 U 11.3 U 18 U 18 U 11.3 U

3,370 J NA NA 1,800 1,260 L 2,210 L 2,060 L 970 U 847 3,140 3,120 J 1,020
2.6 U NA NA 2 UJ 1.3 U 1.3 U 1.3 U 2 UJ 1.3 U 2 UJ 2 UJ 1.3 U
0.7 U NA NA 6 U 3.1 U 3.1 U 3.1 U 6 U 3.1 U 6 U 6 U 3.1 U

10,700 NA NA 2,730 J 2,130 4,480 4,400 2,480 J 3,570 1,650 J 1,630 J 3,380
1.9 U NA NA 2 U 0.9 U 0.9 U 0.9 U 2 U 0.9 U 2 U 2 U 0.9 U
1.8 B NA NA 6 U 2.4 U 2.4 U 2.4 U 6 U 2.4 U 6 U 6 U 2.4 U
2.8 B NA NA 9.3 U 3.6 UL 3.6 UL 3.6 UL 39.4 11.9 9.2 U 10.6 U 3.6 U

NA NA NA 3.4 J NA NA NA 0.15 J NA 6.4 J 8.2 J NA



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA 10 U 10 U 10 U 10 U NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA 10 U 10 U 10 U 10 U NA
NA NA NA 10 U 10 U 10 U 10 U NA
NA NA NA 10 U 10 U 10 U 10 U NA
NA NA NA 10 U 10 U 10 U 10 U NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 52 NA NA NA NA 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA 10 U 10 U 10 U 10 U NA
NA NA NA 10 U 10 U 10 U 10 U NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 5 J 10 U 6 B 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 3 J
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA 10 U 10 U 10 U 10 U NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA 10 U 10 U 10 U 10 U NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA 10 U 10 U 10 U 10 U NA
NA NA NA 10 U 10 U 10 U 10 U NA
NA NA NA 10 U 10 U 10 U 10 U NA
10 U 10 U 10 U 10 U 10 U 67 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 4 J 190 3 J 3 J 1 J 10 U 2 J
NA NA NA 10 U 10 U 10 U 10 U NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA 10 U 2 J 10 U 10 U NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA 10 U 10 U 10 U 10 U NA
NA NA NA 10 U 10 U 10 U 10 U NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Historical DataGW RI Data LTM Data LTM Data LTM DataHistorical Data Historical Data Historical Data

Columbia Columbia ColumbiaColumbia
YS01-GW021

YS01-MW021-0296
02/10/96

YS01-GW020
YS01-MW020-0205

02/10/05
YS01-MW020-0505

05/04/05
YS01-MW020-0904

09/22/04
YS01-MW020-0805

08/04/05

YS01-GW019
YS01-MW019-0296

02/09/96
YS01-MW020-0296

02/10/96

YS01-GW018
YS01-MW018-0296

02/09/96



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene

Historical DataGW RI Data LTM Data LTM Data LTM DataHistorical Data Historical Data Historical Data

Columbia Columbia ColumbiaColumbia
YS01-GW021

YS01-MW021-0296
02/10/96

YS01-GW020
YS01-MW020-0205

02/10/05
YS01-MW020-0505

05/04/05
YS01-MW020-0904

09/22/04
YS01-MW020-0805

08/04/05

YS01-GW019
YS01-MW019-0296

02/09/96
YS01-MW020-0296

02/10/96

YS01-GW018
YS01-MW018-0296

02/09/96

NA NA NA NA NA NA NA NA
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U

24 U 25 U 24 U NA NA NA NA 24 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U

24 U 25 U 24 U NA NA NA NA 24 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U

24 U 25 U 24 U NA NA NA NA 24 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U

24 U 25 U 24 U NA NA NA NA 24 U
24 U 25 U 24 U NA NA NA NA 24 U

9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U

24 U 25 U 24 U NA NA NA NA 24 U
24 U 25 U 24 U NA NA NA NA 24 U

9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U

NA NA NA NA NA NA NA NA
9 U 10 U 9 U NA NA NA NA 10 U

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U

NA NA NA NA NA NA NA NA
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane

Explosives (UG/L)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene

Historical DataGW RI Data LTM Data LTM Data LTM DataHistorical Data Historical Data Historical Data

Columbia Columbia ColumbiaColumbia
YS01-GW021

YS01-MW021-0296
02/10/96

YS01-GW020
YS01-MW020-0205

02/10/05
YS01-MW020-0505

05/04/05
YS01-MW020-0904

09/22/04
YS01-MW020-0805

08/04/05

YS01-GW019
YS01-MW019-0296

02/09/96
YS01-MW020-0296

02/10/96

YS01-GW018
YS01-MW018-0296

02/09/96

9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
2 J 10 U 9 U NA NA NA NA 10 U

24 U 25 U 24 U NA NA NA NA 24 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
2 B 10 U 14 B NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U
9 U 10 U 9 U NA NA NA NA 10 U

0.095 UJ 0.097 UJ 0.095 U NA NA NA NA 0.096 U
0.095 UJ 0.097 UJ 0.095 U NA NA NA NA 0.096 U
0.095 UJ 0.097 UJ 0.095 U NA NA NA NA 0.096 U
0.048 UJ 0.048 UJ 0.048 U NA NA NA NA 0.048 U

0.95 UJ 0.97 UJ 0.95 U NA NA NA NA 0.96 U
1.9 UJ 1.9 UJ 1.9 U NA NA NA NA 1.9 U

0.95 UJ 0.97 UJ 0.95 U NA NA NA NA 0.96 U
0.95 UJ 0.97 UJ 0.95 U NA NA NA NA 0.96 U
0.95 UJ 0.97 UJ 0.95 U NA NA NA NA 0.96 U
0.95 UJ 0.97 UJ 0.95 U NA NA NA NA 0.96 U
0.95 UJ 0.97 UJ 0.95 U NA NA NA NA 0.96 U

0.095 UJ 0.097 UJ 0.095 U NA NA NA NA 0.096 U
0.048 UJ 0.048 UJ 0.048 U NA NA NA NA 0.048 U
0.095 UJ 0.097 UJ 0.095 U NA NA NA NA 0.096 U
0.095 UJ 0.097 UJ 0.095 U NA NA NA NA 0.096 U
0.095 UJ 0.097 UJ 0.095 U NA NA NA NA 0.096 U
0.095 UJ 0.097 UJ 0.095 U NA NA NA NA 0.096 U
0.095 UJ 0.097 UJ 0.095 U NA NA NA NA 0.096 U
0.048 UJ 0.048 UJ 0.048 U NA NA NA NA 0.048 U
0.048 UJ 0.048 UJ 0.048 U NA NA NA NA 0.048 U

0.48 UJ 0.48 UJ 0.48 U NA NA NA NA 0.48 U
4.8 UJ 4.8 UJ 4.8 U NA NA NA NA 4.8 U

0.048 UJ 0.048 UJ 0.048 U NA NA NA NA 0.048 U
0.048 UJ 0.048 UJ 0.048 U NA NA NA NA 0.048 U
0.048 UJ 0.048 UJ 0.048 U NA NA NA NA 0.048 U
0.048 UJ 0.048 UJ 0.048 U NA NA NA NA 0.048 U
0.048 UJ 0.048 UJ 0.048 U NA NA NA NA 0.048 U
0.048 UJ 0.048 UJ 0.048 U NA NA NA NA 0.048 U

0.14 U 0.14 U 0.098 U NA NA NA NA 0.2 U
0.13 U 0.13 U 0.09 U NA NA NA NA 0.18 U



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene
Aminodinitrotoluenes
Dinitrotoluene mixture
HMX
Nitrobenzene
RDX
Tetryl

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

Historical DataGW RI Data LTM Data LTM Data LTM DataHistorical Data Historical Data Historical Data

Columbia Columbia ColumbiaColumbia
YS01-GW021

YS01-MW021-0296
02/10/96

YS01-GW020
YS01-MW020-0205

02/10/05
YS01-MW020-0505

05/04/05
YS01-MW020-0904

09/22/04
YS01-MW020-0805

08/04/05

YS01-GW019
YS01-MW019-0296

02/09/96
YS01-MW020-0296

02/10/96

YS01-GW018
YS01-MW018-0296

02/09/96

0.14 U 0.13 U 0.094 U NA NA NA NA 0.19 U
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

0.54 U 0.53 U 0.38 U NA NA NA NA 0.75 U
0.54 U 0.53 U 0.38 U NA NA NA NA 0.75 U

1.6 U 1.6 U 1.1 U NA NA NA NA 2.2 U
0.22 U 0.21 U 0.15 U NA NA NA NA 0.3 U
0.22 U 0.21 U 0.15 U NA NA NA NA 0.3 U

1.2 U 1.2 U 0.83 U NA NA NA NA 1.6 U
1.3 0.22 U 0.16 U NA NA NA NA 0.32 U

0.59 U 0.58 U 0.41 U NA NA NA NA 0.81 U
0.41 U 0.4 U 0.29 U NA NA NA NA 0.57 U

23.3 U 2,200 217 B NA NA NA NA 323
19.8 U 19.8 U 19.8 U NA NA NA NA 19.8 U

3.5 3.9 0.9 U NA NA NA NA 0.9 U
97.1 52.7 25.4 NA NA NA NA 15.9

0.8 U 0.8 U 0.8 U NA NA NA NA 0.8 U
2.2 U 2.2 U 2.2 U NA NA NA NA 2.2 U

23,000 94,400 23,200 NA NA NA NA 87,900
2.4 U 6.4 2.4 U NA NA NA NA 2.4 U

3 U 3.4 3.3 NA NA NA NA 4.1
2 U 2.8 2.6 NA NA NA NA 2 U

10 U 10 U 10 U NA NA NA NA 10 U
55,300 3,840 304 NA NA NA NA 730

1.1 2.3 0.86 NA NA NA NA 0.95
3,580 5,350 4,620 NA NA NA NA 2,520
1,500 71.8 6.6 B NA NA NA NA 30.7

0.1 U 0.1 U 0.1 U NA NA NA NA 0.1 U
11.3 U 11.3 U 11.3 U NA NA NA NA 11.3 U

1,370 L 3,010 2,910 NA NA NA NA 1,120
1.5 1.3 U 1.3 U NA NA NA NA 1.3 U
3.1 U 3.1 U 3.1 U NA NA NA NA 3.1 U

2,240 2,480 4,430 NA NA NA NA 6,890
0.9 U 0.9 U 0.9 U NA NA NA NA 0.9 U
2.4 U 7.8 3.7 NA NA NA NA 3.9
6.1 L 30.1 10.1 NA NA NA NA 3.6 U

383 29.4 B 51.6 B NA NA NA NA 23.3 U
19.8 U 19.8 U 19.8 U NA NA NA NA 19.8 U

4.4 L 1.7 0.9 U NA NA NA NA 0.9 U
101 47.7 30.2 NA NA NA NA 14.4
0.8 U 0.9 B 0.8 U NA NA NA NA 0.8 U
2.2 U 2.2 U 2.2 U NA NA NA NA 2.2 U

23,700 94,400 20,800 NA NA NA NA 85,600
2.4 U 2.4 U 2.4 U NA NA NA NA 2.4 U
5.7 4.1 3.6 NA NA NA NA 3 U

2 U 2.4 27.6 NA NA NA NA 2 U
54,900 1,970 54.8 B NA NA NA NA 22 B

1.7 K 0.8 U 1.5 U NA NA NA NA 2.4



Appendix G
Groundwater Analytical Results at Site 1

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/L)
Nitrate

Notes:
     Shaded values indicate the analyte was detected
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level repo
     J = Analyte present.  Reported value may or may n
     K = Analyte present.  Reported value may be biase
     L = Analyte present.  Reported value may be biased
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccu
     UL = Not detected, quantitation limit is probably hig

Historical DataGW RI Data LTM Data LTM Data LTM DataHistorical Data Historical Data Historical Data

Columbia Columbia ColumbiaColumbia
YS01-GW021

YS01-MW021-0296
02/10/96

YS01-GW020
YS01-MW020-0205

02/10/05
YS01-MW020-0505

05/04/05
YS01-MW020-0904

09/22/04
YS01-MW020-0805

08/04/05

YS01-GW019
YS01-MW019-0296

02/09/96
YS01-MW020-0296

02/10/96

YS01-GW018
YS01-MW018-0296

02/09/96

3,680 5,220 4,650 NA NA NA NA 2,440
1,530 64.8 10.3 B NA NA NA NA 29.4

0.1 U 0.1 U 0.1 U NA NA NA NA 0.1 U
11.3 U 11.3 U 11.3 U NA NA NA NA 11.3 U

2,000 2,490 2,390 NA NA NA NA 1,300
1.3 U 1.3 U 1.3 U NA NA NA NA 1.3 U
3.1 U 3.1 U 3.1 U NA NA NA NA 3.1 U

2,270 2,430 4,410 NA NA NA NA 6,950
0.9 U 0.9 U 0.9 U NA NA NA NA 0.9 U
2.4 U 2.4 U 2.4 NA NA NA NA 2.4 U

14.8 28.3 31.8 NA NA NA NA 3.6 U

NA NA NA NA NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,1,2,2-Tetrachloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
1,1,2-Trichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
1,2-Dibromo-3-chloropropane NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
1,2-Dibromoethane NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
1,2-Dichloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2-Dichloroethene (total) 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA
1,2-Dichloropropane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,3-Dichlorobenzene NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
2-Butanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 UJ 10 U
2-Hexanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Methyl-2-pentanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Acetone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ
Benzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Bromodichloromethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Bromoform 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Bromomethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Carbon disulfide 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Carbon tetrachloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chloroform 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chloromethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Cyclohexane NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
Dibromochloromethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Dichlorodifluoromethane (Freon-12) NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
Ethylbenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Methyl acetate NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
Methyl-tert-butyl ether (MTBE) NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
Methylcyclohexane NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
Methylene chloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 2 B 10 U 10 U 10 U
Styrene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Tetrachloroethene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Toluene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 2 B
Trichloroethene 3 J 3 J 10 U 9 J 3 J 16 10 10 U 10 U 10 U 10 U 10 U
Trichlorofluoromethane(Freon-11) NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
Vinyl chloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Xylene, total 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
cis-1,3-Dichloropropene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
isopropylbenzene NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
trans-1,2-Dichloroethene NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U
trans-1,3-Dichloropropene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

YS03-MW008A-0205
02/11/05

YS03-MW008A-0904
09/19/04

YS03-MW008AP-0904
09/19/04

YS03-MW008A-0296
02/12/96

YS03-MW008A-0600
06/12/00

YS03-MW008-0792
07/21/92

YS03-GW008
YS03-MW008-0296

02/11/9602/11/96
YS03-MW006-0792

07/21/92
YS03-MW006-0296

02/11/96 02/11/96 07/21/92

Yorktown-Eastover Yorktown-Eastover
YS03-GW006

YS03-MW006P-0296 YS03-MW007-0792
YS03-GW007

YS03-MW007-0296

Yorktown-Eastover

Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data GW RI Data GW RI Data LTM Data

Yorktown-Eastover
YS03-GW008A



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS03-MW008A-0205
02/11/05

YS03-MW008A-0904
09/19/04

YS03-MW008AP-0904
09/19/04

YS03-MW008A-0296
02/12/96

YS03-MW008A-0600
06/12/00

YS03-MW008-0792
07/21/92

YS03-GW008
YS03-MW008-0296

02/11/9602/11/96
YS03-MW006-0792

07/21/92
YS03-MW006-0296

02/11/96 02/11/96 07/21/92

Yorktown-Eastover Yorktown-Eastover
YS03-GW006

YS03-MW006P-0296 YS03-MW007-0792
YS03-GW007

YS03-MW007-0296

Yorktown-Eastover

Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data GW RI Data GW RI Data LTM Data

Yorktown-Eastover
YS03-GW008A

Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
1,2-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
1,3-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
1,4-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
2,2'-oxybis(1-chloropropane) 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
2,4,5-Trichlorophenol 26 U 25 U 25 U 26 U 25 U 30 U 24 U 26 U NA NA NA NA
2,4,6-Trichlorophenol 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
2,4-Dichlorophenol 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
2,4-Dimethylphenol 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
2,4-Dinitrophenol 26 U 25 UJ 25 UJ 26 U 25 U 30 U 24 UJ 26 UJ NA NA NA NA
2,4-Dinitrotoluene NA 10 U 10 U NA 10 U NA 10 U 10 U NA NA NA NA
2,6-Dinitrotoluene NA 10 U 10 U NA 10 U NA 10 U 10 U NA NA NA NA
2-Chloronaphthalene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
2-Chlorophenol 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
2-Methylnaphthalene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
2-Methylphenol 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
2-Nitroaniline 10 U 25 U 25 U 26 U 25 U 30 U 24 U 26 U NA NA NA NA
2-Nitrophenol 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
3,3'-Dichlorobenzidine 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
3-Nitroaniline 26 U 25 U 25 U 26 U 25 U 30 U 24 U 26 U NA NA NA NA
4,6-Dinitro-2-methylphenol 26 U 25 UJ 25 UJ 26 U 25 U 30 U 24 UJ 26 UJ NA NA NA NA
4-Bromophenyl-phenylether 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
4-Chloro-3-methylphenol 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
4-Chloroaniline 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
4-Chlorophenyl-phenylether 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
4-Methylphenol 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
4-Nitroaniline 26 U 25 U 25 U 26 U 25 U 30 U 24 U 26 U NA NA NA NA
4-Nitrophenol 26 U 25 U 25 U 26 U 25 U 30 U 24 U 26 U NA NA NA NA
Acenaphthene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Acenaphthylene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Acetophenone NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Atrazine NA NA NA NA NA NA NA NA NA NA NA NA
Benzaldehyde NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Benzo(a)pyrene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Benzo(b)fluoranthene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Benzo(g,h,i)perylene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Benzo(k)fluoranthene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Butylbenzylphthalate 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Caprolactam NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Chrysene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Di-n-butylphthalate 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Di-n-octylphthalate 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Dibenz(a,h)anthracene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Dibenzofuran 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Diethylphthalate 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Dimethyl phthalate 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Fluoranthene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS03-MW008A-0205
02/11/05

YS03-MW008A-0904
09/19/04

YS03-MW008AP-0904
09/19/04

YS03-MW008A-0296
02/12/96

YS03-MW008A-0600
06/12/00

YS03-MW008-0792
07/21/92

YS03-GW008
YS03-MW008-0296

02/11/9602/11/96
YS03-MW006-0792

07/21/92
YS03-MW006-0296

02/11/96 02/11/96 07/21/92

Yorktown-Eastover Yorktown-Eastover
YS03-GW006

YS03-MW006P-0296 YS03-MW007-0792
YS03-GW007

YS03-MW007-0296

Yorktown-Eastover

Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data GW RI Data GW RI Data LTM Data

Yorktown-Eastover
YS03-GW008A

Fluorene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Hexachlorobenzene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Hexachlorobutadiene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Hexachlorocyclopentadiene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Hexachloroethane 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Indeno(1,2,3-cd)pyrene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Isophorone 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Naphthalene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Nitrobenzene NA 10 U 10 U NA 10 U NA 10 U 10 U NA NA NA NA
Pentachlorophenol 26 U 25 U 25 U 26 U 25 U 30 U 24 U 26 U NA NA NA NA
Phenanthrene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Phenol 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
Pyrene 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
bis(2-Chloroethoxy)methane 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
bis(2-Chloroethyl)ether 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
bis(2-Ethylhexyl)phthalate 10 U 4 B 25 B 10 U 4 B 19 U 10 U 16 B NA NA NA NA
n-Nitroso-di-n-propylamine 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA
n-Nitrosodiphenylamine 10 U 10 U 10 U 10 U 10 U 12 U 10 U 10 U NA NA NA NA

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD NA 0.1 UJ 0.1 UL NA 0.1 UL NA 0.1 UJ 0.096 UJ NA NA NA NA
4,4'-DDE NA 0.1 UJ 0.1 UL NA 0.1 UL NA 0.1 UJ 0.096 UJ NA NA NA NA
4,4'-DDT NA 0.1 UJ 0.1 UL NA 0.1 UL NA 0.1 UJ 0.096 UJ NA NA NA NA
Aldrin NA 0.052 UJ 0.05 UL NA 0.05 UL NA 0.05 UJ 0.048 UJ NA NA NA NA
Aroclor-1016 NA 1 UJ 1 UL NA 1 UL NA 1 UJ 0.96 UJ NA NA NA NA
Aroclor-1221 NA 2.1 UJ 2 UL NA 2 UL NA 2 UJ 1.9 UJ NA NA NA NA
Aroclor-1232 NA 1 UJ 1 UL NA 1 UL NA 1 UJ 0.96 UJ NA NA NA NA
Aroclor-1242 NA 1 UJ 1 UL NA 1 UL NA 1 UJ 0.96 UJ NA NA NA NA
Aroclor-1248 NA 1 UJ 1 UL NA 1 UL NA 1 UJ 0.96 UJ NA NA NA NA
Aroclor-1254 NA 1 UJ 1 UL NA 1 UL NA 1 UJ 0.96 UJ NA NA NA NA
Aroclor-1260 NA 1 UJ 1 UL NA 1 UL NA 1 UJ 0.96 UJ NA NA NA NA
Dieldrin NA 0.1 UJ 0.1 UL NA 0.1 UL NA 0.1 UJ 0.096 UJ NA NA NA NA
Endosulfan I NA 0.052 UJ 0.05 UL NA 0.05 UL NA 0.05 UJ 0.048 UJ NA NA NA NA
Endosulfan II NA 0.1 UJ 0.1 UL NA 0.1 UL NA 0.1 UJ 0.096 UJ NA NA NA NA
Endosulfan sulfate NA 0.1 UJ 0.1 UL NA 0.1 UL NA 0.1 UJ 0.096 UJ NA NA NA NA
Endrin NA 0.1 UJ 0.1 UL NA 0.1 UL NA 0.1 UJ 0.096 UJ NA NA NA NA
Endrin aldehyde NA 0.1 UJ 0.1 UL NA 0.1 UL NA 0.1 UJ 0.096 UJ NA NA NA NA
Endrin ketone NA 0.1 UJ 0.1 UL NA 0.1 UL NA 0.1 UJ 0.096 UJ NA NA NA NA
Heptachlor NA 0.052 UJ 0.05 UL NA 0.05 UL NA 0.05 UJ 0.048 UJ NA NA NA NA
Heptachlor epoxide NA 0.052 UJ 0.05 UL NA 0.05 UL NA 0.05 UJ 0.048 UJ NA NA NA NA
Methoxychlor NA 0.52 UJ 0.5 UL NA 0.5 UL NA 0.5 UJ 0.48 UJ NA NA NA NA
Toxaphene NA 5.2 UJ 5 UL NA 5 UL NA 5 UJ 4.8 UJ NA NA NA NA
alpha-BHC NA 0.052 UJ 0.05 UL NA 0.05 UL NA 0.05 UJ 0.048 UJ NA NA NA NA
alpha-Chlordane NA 0.052 UJ 0.05 UL NA 0.05 UL NA 0.05 UJ 0.048 UJ NA NA NA NA
beta-BHC NA 0.052 UJ 0.05 UL NA 0.05 UL NA 0.05 UJ 0.048 UJ NA NA NA NA
delta-BHC NA 0.052 UJ 0.05 UL NA 0.05 UL NA 0.05 UJ 0.048 UJ NA NA NA NA
gamma-BHC (Lindane) NA 0.052 UJ 0.05 UL NA 0.05 UL NA 0.05 UJ 0.048 UJ NA NA NA NA
gamma-Chlordane NA 0.052 UJ 0.05 UL NA 0.05 UL NA 0.05 UJ 0.048 UJ NA NA NA NA

Explosives (UG/L)
1,3,5-Trinitrobenzene NA 0.16 U 0.18 U NA 0.084 U NA 0.14 U 0.22 U NA NA NA NA
1,3-Dinitrobenzene NA 0.15 U 0.17 U NA 0.078 U NA 0.13 U 0.2 U NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS03-MW008A-0205
02/11/05

YS03-MW008A-0904
09/19/04

YS03-MW008AP-0904
09/19/04

YS03-MW008A-0296
02/12/96

YS03-MW008A-0600
06/12/00

YS03-MW008-0792
07/21/92

YS03-GW008
YS03-MW008-0296

02/11/9602/11/96
YS03-MW006-0792

07/21/92
YS03-MW006-0296

02/11/96 02/11/96 07/21/92

Yorktown-Eastover Yorktown-Eastover
YS03-GW006

YS03-MW006P-0296 YS03-MW007-0792
YS03-GW007

YS03-MW007-0296

Yorktown-Eastover

Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data GW RI Data GW RI Data LTM Data

Yorktown-Eastover
YS03-GW008A

2,4,6-Trinitrotoluene NA 0.16 U 0.18 U NA 0.081 U NA 0.14 U 0.21 U NA NA NA NA
2,4-Dinitrotoluene 10 U NA NA 10 U NA 12 U NA NA NA NA NA NA
2,6-Dinitrotoluene 10 U NA NA 10 U NA 12 U NA NA NA NA NA NA
2-Nitrotoluene NA 0.64 U 0.7 U NA 0.32 U NA 0.56 U 0.84 U NA NA NA NA
3-Nitrotoluene NA 0.64 U 0.7 U NA 0.32 U NA 0.56 U 0.84 U NA NA NA NA
4-Nitrotoluene NA 1.9 U 2.1 U NA 0.97 U NA 1.7 U 2.5 U NA NA NA NA
Aminodinitrotoluenes NA 0.25 U 0.28 U NA 0.13 U NA 0.22 U 0.34 U NA NA NA NA
Dinitrotoluene mixture NA 0.25 U 0.28 U NA 0.13 U NA 0.22 U 0.34 U NA NA NA NA
HMX NA 1.4 U 1.5 U NA 0.71 U NA 1.2 U 1.8 U NA NA NA NA
Nitrobenzene 10 U 0.27 U 0.29 U 10 U 0.14 U 12 U 0.23 U 0.35 U NA NA NA NA
RDX NA 0.69 U 0.76 U NA 0.35 U NA 0.6 U 0.91 U NA NA NA NA
Tetryl NA 0.48 U 0.53 U NA 0.25 U NA 0.42 U 0.64 U NA NA NA NA

Total Metals (UG/L)
Aluminum 10,600 J 4,410 K 11,200 K 6,970 J 3,290 K 34,900 J 3,210 K 498 K NA NA NA NA
Antimony 44 U 19.8 U 19.8 U 44 U 19.8 U 44 U 19.8 U 19.8 U NA NA NA NA
Arsenic 20.4 J 13.6 24.6 13.6 J 11.3 17.8 J 9.8 0.9 U NA NA NA NA
Barium 88.5 39.9 61 69 47.8 163 39.4 25.8 NA NA NA NA
Beryllium 1.6 0.8 U 0.8 U 1.1 0.8 U 4.7 0.8 U 0.8 U NA NA NA NA
Cadmium 4 U 2.2 UL 2.2 UL 4 U 2.2 U 8.4 2.2 U 2.2 UL NA NA NA NA
Calcium 140,000 105,000 130,000 171,000 138,000 370,000 131,000 88,900 NA NA NA NA
Chromium 54.3 19.9 46.9 38.2 18.7 188 14.3 2.4 U NA NA NA NA
Cobalt 10.1 3 U 3.7 6 U 4.2 29.4 3 U 3 U NA NA NA NA
Copper 14.6 4.8 13.3 9.9 3.5 38.3 2.7 2 U NA NA NA NA
Cyanide NA 10 U 10 U NA 10 U NA 10 U 10 U NA NA NA NA
Iron 44,600 J 12,200 28,000 22,900 J 8,830 107,000 J 6,520 1,740 NA NA NA NA
Lead 15.2 3.4 9.8 10.3 U 2.6 K 118 1.8 K 0.8 U NA NA NA NA
Magnesium 7,130 3,190 5,460 5,480 3,680 15,900 3,890 1,720 NA NA NA NA
Manganese 207 60.5 118 110 35 492 22.6 91.3 NA NA NA NA
Mercury 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA NA
Nickel 21.3 11.3 U 11.3 U 18 U 11.3 U 84.1 11.3 U 11.3 U NA NA NA NA
Potassium 4,960 2,600 4,540 3,950 2,470 L 12,100 1,730 L 1,230 NA NA NA NA
Selenium 2 UJ 1.4 L 1.7 2 UJ 1.3 U 20 UJ 1.3 U 1.3 U NA NA NA NA
Silver 6 U 3.1 U 3.1 U 6 U 3.1 U 7.3 3.1 U 3.1 U NA NA NA NA
Sodium 6,680 6,050 6,480 10,900 10,400 11,200 9,630 8,530 NA NA NA NA
Thallium 2 UJ 0.9 U 0.9 U 20 U 0.9 U 2 U 0.9 U 0.9 U NA NA NA NA
Vanadium 49 26.2 54.1 56.5 23.5 204 19.1 5.9 NA NA NA NA
Zinc 82.1 J 21.7 49 49.2 J 18 218 J 15.3 3.6 NA NA NA NA

Dissolved Metals (UG/L)
Aluminum 35 U 23.3 U 23.3 U 35 U 30 K 35 U 23.9 K 23.3 U NA NA NA NA
Antimony 44 U 19.8 U 19.8 U 44 U 19.8 U 44 U 19.8 U 19.8 U NA NA NA NA
Arsenic 2 UJ 1 1.2 2 UJ 0.9 U 2 UJ 1.4 0.9 U NA NA NA NA
Barium 25.3 20.6 20.9 34.8 34.1 28.8 27.6 23.9 NA NA NA NA
Beryllium 1 U 0.8 U 0.8 U 1 U 0.8 U 1 U 0.8 U 0.8 U NA NA NA NA
Cadmium 4 U 2.2 UL 2.2 UL 4 U 2.2 U 4 U 2.9 K 2.2 UL NA NA NA NA
Calcium 90,500 77,500 80,200 132,000 119,000 138,000 118,000 83,800 NA NA NA NA
Chromium 8 U 2.4 U 2.4 U 8 U 2.4 U 8 U 2.4 U 7.3 NA NA NA NA
Cobalt 6 U 3 U 3 U 6 U 3 U 6 U 3 U 3 U NA NA NA NA
Copper 5 U 2 U 2 U 5 U 2 U 5 U 2 U 2 U NA NA NA NA
Iron 139 J 52.9 47.4 19 UJ 42.2 25.4 J 28.9 238 NA NA NA NA
Lead 16.8 0.8 U 0.8 U 2 U 0.8 U 2 U 0.8 U 0.8 U NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS03-MW008A-0205
02/11/05

YS03-MW008A-0904
09/19/04

YS03-MW008AP-0904
09/19/04

YS03-MW008A-0296
02/12/96

YS03-MW008A-0600
06/12/00

YS03-MW008-0792
07/21/92

YS03-GW008
YS03-MW008-0296

02/11/9602/11/96
YS03-MW006-0792

07/21/92
YS03-MW006-0296

02/11/96 02/11/96 07/21/92

Yorktown-Eastover Yorktown-Eastover
YS03-GW006

YS03-MW006P-0296 YS03-MW007-0792
YS03-GW007

YS03-MW007-0296

Yorktown-Eastover

Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data GW RI Data GW RI Data LTM Data

Yorktown-Eastover
YS03-GW008A

Magnesium 2,220 1,650 1,820 2,990 2,590 3,410 2,930 1,560 NA NA NA NA
Manganese 22.2 14.4 14.8 2 U 1.6 U 6.3 2.1 88.3 NA NA NA NA
Mercury 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA NA
Nickel 18 U 11.3 U 11.3 U 18 U 11.3 U 18 U 11.3 U 11.3 U NA NA NA NA
Potassium 1,160 828 U 1,390 970 U 948 L 970 U 828 UL 1,190 NA NA NA NA
Selenium 2 UJ 1.3 U 1.3 U 2 UJ 1.3 U 2 UJ 1.3 U 1.3 U NA NA NA NA
Silver 6 U 3.1 U 3.1 U 6 U 3.1 U 6 U 3.1 U 3.1 U NA NA NA NA
Sodium 6,540 5,950 6,100 10,700 9,990 11,400 9,970 8,640 NA NA NA NA
Thallium 2 UJ 0.9 U 0.9 U 2 U 0.9 U 2 U 0.9 U 0.9 U NA NA NA NA
Vanadium 11.6 2.4 U 2.7 15.2 2.4 U 16.8 2.4 U 5 NA NA NA NA
Zinc 59.8 J 3.6 U 3.6 U 134 J 3.6 U 35.4 J 3.6 U 3.6 U NA NA NA NA

Wet Chemistry (MG/L)
Nitrate 0.1 U NA NA 0.17 NA 0.1 U NA NA NA NA NA NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 61 110 12 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 5 B 10 UJ 10 U 10 U 10 U 10 U 10 U 43 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 1 J 10 U 10 U 10 U 29 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
56 10 U 10 U 10 U 57 3 B 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 2 J 0.9 B 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 5 J 4 B 5 J 4 J 86 83 B 10 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

YS03-MW018-0792
07/21/92

YS03-GW018
YS03-MW018-0296

02/11/96
YS03-MW018P-0296

02/11/9602/11/05

YS03-GW015 YS03-GW015A
YS03-MW015A-0296

02/11/96
YS03-MW015-0792

07/21/92
YS03-MW015-0296

02/12/96
YS03-MW008A-0805

08/03/05

YS03-GW008B
YS03-MW008B-0505

05/04/05
YS03-MW008B-0805

08/03/05
YS03-MW008B-1004

10/06/04
YS03-MW008B-0205YS03-MW008A-0505

05/04/05

Yorktown-Eastover Yorktown-EastoverYorktown-Eastover Yorktown-Eastover

LTM Data LTM Data GW RI Data LTM Data LTM Data LTM Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data

YS03-GW008A
Yorktown-Eastover



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene

YS03-MW018-0792
07/21/92

YS03-GW018
YS03-MW018-0296

02/11/96
YS03-MW018P-0296

02/11/9602/11/05

YS03-GW015 YS03-GW015A
YS03-MW015A-0296

02/11/96
YS03-MW015-0792

07/21/92
YS03-MW015-0296

02/12/96
YS03-MW008A-0805

08/03/05

YS03-GW008B
YS03-MW008B-0505

05/04/05
YS03-MW008B-0805

08/03/05
YS03-MW008B-1004

10/06/04
YS03-MW008B-0205YS03-MW008A-0505

05/04/05

Yorktown-Eastover Yorktown-EastoverYorktown-Eastover Yorktown-Eastover

LTM Data LTM Data GW RI Data LTM Data LTM Data LTM Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data

YS03-GW008A
Yorktown-Eastover

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 28 U 24 U 24 U 26 U 25 U 26 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 28 U 24 UJ 24 UJ 26 U 25 U 26 U
NA NA NA NA NA NA NA 10 U 10 U NA 10 U 10 U
NA NA NA NA NA NA NA 10 U 10 U NA 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 28 U 24 U 24 U 26 U 25 U 26 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 28 U 24 U 24 U 26 U 25 U 26 U
NA NA NA NA NA NA 28 U 24 UJ 24 UJ 26 U 25 U 26 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 28 U 24 U 24 U 26 U 25 U 26 U
NA NA NA NA NA NA 28 U 24 U 24 U 26 U 25 U 26 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane

Explosives (UG/L)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene

YS03-MW018-0792
07/21/92

YS03-GW018
YS03-MW018-0296

02/11/96
YS03-MW018P-0296

02/11/9602/11/05

YS03-GW015 YS03-GW015A
YS03-MW015A-0296

02/11/96
YS03-MW015-0792

07/21/92
YS03-MW015-0296

02/12/96
YS03-MW008A-0805

08/03/05

YS03-GW008B
YS03-MW008B-0505

05/04/05
YS03-MW008B-0805

08/03/05
YS03-MW008B-1004

10/06/04
YS03-MW008B-0205YS03-MW008A-0505

05/04/05

Yorktown-Eastover Yorktown-EastoverYorktown-Eastover Yorktown-Eastover

LTM Data LTM Data GW RI Data LTM Data LTM Data LTM Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data

YS03-GW008A
Yorktown-Eastover

NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA NA 10 U 10 U NA 10 U 10 U
NA NA NA NA NA NA 28 U 24 U 24 U 26 U 25 U 26 U
NA NA NA NA NA NA 11 U 2 J 10 U 2 J 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 2 B 2 B 11 U 2 B 22 B
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA 11 U 10 U 10 U 10 U 10 U 10 U

NA NA NA NA NA NA NA 0.096 UJ 0.11 UJ NA 0.1 UL 0.1 UJ
NA NA NA NA NA NA NA 0.096 UJ 0.11 UJ NA 0.1 UL 0.1 UJ
NA NA NA NA NA NA NA 0.096 UJ 0.11 UJ NA 0.1 UL 0.1 UJ
NA NA NA NA NA NA NA 0.048 UJ 0.053 UJ NA 0.051 UL 0.05 UJ
NA NA NA NA NA NA NA 0.96 UJ 1.1 UJ NA 1 UL 1 UJ
NA NA NA NA NA NA NA 1.9 UJ 2.1 UJ NA 2 UL 2 UJ
NA NA NA NA NA NA NA 0.96 UJ 1.1 UJ NA 1 UL 1 UJ
NA NA NA NA NA NA NA 0.96 UJ 1.1 UJ NA 1 UL 1 UJ
NA NA NA NA NA NA NA 0.96 UJ 1.1 UJ NA 1 UL 1 UJ
NA NA NA NA NA NA NA 0.96 UJ 1.1 UJ NA 1 UL 1 UJ
NA NA NA NA NA NA NA 0.96 UJ 1.1 UJ NA 1 UL 1 UJ
NA NA NA NA NA NA NA 0.096 UJ 0.11 UJ NA 0.1 UL 0.1 UJ
NA NA NA NA NA NA NA 0.048 UJ 0.053 UJ NA 0.051 UL 0.05 UJ
NA NA NA NA NA NA NA 0.096 UJ 0.11 UJ NA 0.1 UL 0.1 UJ
NA NA NA NA NA NA NA 0.096 UJ 0.11 UJ NA 0.1 UL 0.1 UJ
NA NA NA NA NA NA NA 0.096 UJ 0.11 UJ NA 0.1 UL 0.1 UJ
NA NA NA NA NA NA NA 0.096 UJ 0.11 UJ NA 0.1 UL 0.1 UJ
NA NA NA NA NA NA NA 0.096 UJ 0.11 UJ NA 0.1 UL 0.1 UJ
NA NA NA NA NA NA NA 0.048 UJ 0.053 UJ NA 0.051 UL 0.05 UJ
NA NA NA NA NA NA NA 0.048 UJ 0.053 UJ NA 0.051 UL 0.05 UJ
NA NA NA NA NA NA NA 0.48 UJ 0.53 UJ NA 0.51 UL 0.5 UJ
NA NA NA NA NA NA NA 4.8 UJ 5.3 UJ NA 5.1 UL 5 UJ
NA NA NA NA NA NA NA 0.048 UJ 0.053 UJ NA 0.051 UL 0.05 UJ
NA NA NA NA NA NA NA 0.048 UJ 0.053 UJ NA 0.051 UL 0.05 UJ
NA NA NA NA NA NA NA 0.048 UJ 0.053 UJ NA 0.051 UL 0.05 UJ
NA NA NA NA NA NA NA 0.048 UJ 0.053 UJ NA 0.051 UL 0.05 UJ
NA NA NA NA NA NA NA 0.048 UJ 0.053 UJ NA 0.051 UL 0.05 UJ
NA NA NA NA NA NA NA 0.048 UJ 0.053 UJ NA 0.051 UL 0.05 UJ

NA NA NA NA NA NA NA 0.24 U 0.19 U NA 0.24 U 0.18 U
NA NA NA NA NA NA NA 0.22 U 0.17 U NA 0.22 U 0.16 U



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene
Aminodinitrotoluenes
Dinitrotoluene mixture
HMX
Nitrobenzene
RDX
Tetryl

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

YS03-MW018-0792
07/21/92

YS03-GW018
YS03-MW018-0296

02/11/96
YS03-MW018P-0296

02/11/9602/11/05

YS03-GW015 YS03-GW015A
YS03-MW015A-0296

02/11/96
YS03-MW015-0792

07/21/92
YS03-MW015-0296

02/12/96
YS03-MW008A-0805

08/03/05

YS03-GW008B
YS03-MW008B-0505

05/04/05
YS03-MW008B-0805

08/03/05
YS03-MW008B-1004

10/06/04
YS03-MW008B-0205YS03-MW008A-0505

05/04/05

Yorktown-Eastover Yorktown-EastoverYorktown-Eastover Yorktown-Eastover

LTM Data LTM Data GW RI Data LTM Data LTM Data LTM Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data

YS03-GW008A
Yorktown-Eastover

NA NA NA NA NA NA NA 0.23 U 0.18 U NA 0.23 U 0.17 U
NA NA NA NA NA NA 11 U NA NA 10 U NA NA
NA NA NA NA NA NA 11 U NA NA 10 U NA NA
NA NA NA NA NA NA NA 0.91 U 0.73 U NA 0.91 U 0.69 U
NA NA NA NA NA NA NA 0.91 U 0.73 U NA 0.91 U 0.69 U
NA NA NA NA NA NA NA 2.7 U 2.2 U NA 2.7 U 2.1 U
NA NA NA NA NA NA NA 0.36 U 0.29 U NA 0.36 U 0.28 U
NA NA NA NA NA NA NA 0.36 U 0.29 U NA 0.36 U 0.28 U
NA NA NA NA NA NA NA 2 U 1.6 U NA 2 U 1.5 U
NA NA NA NA NA NA 11 U 0.38 U 0.3 U 10 U 0.38 U 0.29 U
NA NA NA NA NA NA NA 0.98 U 0.78 U NA 0.98 U 0.74 U
NA NA NA NA NA NA NA 0.69 U 0.55 U NA 0.69 U 0.52 U

NA NA NA NA NA NA 202,000 J 83.8 K 432 K 6,450 J 1,660 K 1,740 K
NA NA NA NA NA NA 44 U 19.8 U 19.8 U 44 U 19.8 U 19.8 U
NA NA NA NA NA NA 4.1 J 0.9 U 0.9 U 2 UJ 4.8 4.5
NA NA NA NA NA NA 1,220 34.8 26.7 96.4 37.9 40.5
NA NA NA NA NA NA 23 0.8 U 0.8 U 1 U 0.8 U 0.8 U
NA NA NA NA NA NA 29.7 2.2 UL 2.2 U 4 U 2.2 U 2.2 U
NA NA NA NA NA NA 232,000 105,000 86,500 310,000 77,800 83,500
NA NA NA NA NA NA 1,100 2.4 U 3.7 17 2.4 U 2.4 U
NA NA NA NA NA NA 191 3 U 3 U 8 3.3 3 U
NA NA NA NA NA NA 287 2 U 5.3 10.9 7.1 6.9
NA NA NA NA NA NA NA 10 U 10 U NA 10 U 10 U
NA NA NA NA NA NA 66,700 J 212 2,100 18,600 J 1,130 1,440
NA NA NA NA NA NA 146 J 0.8 U 0.8 U 6.9 U 0.8 U 3.2
NA NA NA NA NA NA 75,000 2,270 1,590 1,820 390 460
NA NA NA NA NA NA 4,810 73.4 106 75.4 3.6 5.6
NA NA NA NA NA NA 0.54 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA NA NA NA NA NA 594 11.3 U 11.3 U 18 U 11.3 U 11.3 U
NA NA NA NA NA NA 46,400 4,240 2,470 L 18,100 4,090 3,540 L
NA NA NA NA NA NA 20 UJ 1.3 U 1.3 U 2 UJ 1.3 U 1.5
NA NA NA NA NA NA 44.2 3.1 U 3.1 U 6 U 3.1 U 3.1 U
NA NA NA NA NA NA 23,300 11,200 7,880 25,500 11,300 11,300
NA NA NA NA NA NA 2 UJ 0.9 U 0.9 U 2 U 0.9 U 0.9 U
NA NA NA NA NA NA 498 2.4 U 2.4 U 42.3 9.5 6.6
NA NA NA NA NA NA 2,840 J 3.6 U 13.6 35.9 J 4.8 6.6

NA NA NA NA NA NA 43.7 J 23.3 U 23.3 U 1,620 J 1,100 K 1,110 K
NA NA NA NA NA NA 44 U 19.8 U 19.8 U 44 U 19.8 U 19.8 U
NA NA NA NA NA NA 2 UJ 0.9 U 0.9 U 2 UJ 2.5 K 2.7
NA NA NA NA NA NA 35.8 33.8 23.9 74.7 34.7 35.1
NA NA NA NA NA NA 1 U 0.8 U 0.8 U 1 U 0.8 U 0.8 U
NA NA NA NA NA NA 4 U 2.2 UL 2.2 U 4 U 2.2 U 2.2 U
NA NA NA NA NA NA 134,000 106,000 78,200 325,000 66,100 68,300
NA NA NA NA NA NA 8 U 2.4 U 2.4 U 8 U 2.4 U 2.4 U
NA NA NA NA NA NA 6 U 3 U 3 U 6 U 3 U 3 U
NA NA NA NA NA NA 5 U 2 U 2 U 5.2 2 U 2 U
NA NA NA NA NA NA 82.8 J 9.7 U 9.7 U 19 UJ 12.3 14
NA NA NA NA NA NA 2.5 U 0.8 U 0.8 U 2 U 0.8 U 0.8 U



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/L)
Nitrate

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level repo
     J = Analyte present.  Reported value may or may n
     K = Analyte present.  Reported value may be biase
     L = Analyte present.  Reported value may be biased
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccu
     UL = Not detected, quantitation limit is probably hig

YS03-MW018-0792
07/21/92

YS03-GW018
YS03-MW018-0296

02/11/96
YS03-MW018P-0296

02/11/9602/11/05

YS03-GW015 YS03-GW015A
YS03-MW015A-0296

02/11/96
YS03-MW015-0792

07/21/92
YS03-MW015-0296

02/12/96
YS03-MW008A-0805

08/03/05

YS03-GW008B
YS03-MW008B-0505

05/04/05
YS03-MW008B-0805

08/03/05
YS03-MW008B-1004

10/06/04
YS03-MW008B-0205YS03-MW008A-0505

05/04/05

Yorktown-Eastover Yorktown-EastoverYorktown-Eastover Yorktown-Eastover

LTM Data LTM Data GW RI Data LTM Data LTM Data LTM Data Historical Data Historical Data Historical Data Historical Data Historical Data Historical Data

YS03-GW008A
Yorktown-Eastover

NA NA NA NA NA NA 3,230 2,220 1,400 266 26.9 U 30.4 B
NA NA NA NA NA NA 128 81.3 95.6 2 U 1.8 1.6 U
NA NA NA NA NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA NA NA NA NA NA 18 U 11.3 U 11.3 U 18 U 11.3 U 11.3 U
NA NA NA NA NA NA 2,200 3,660 1,920 L 18,600 3,670 L 3,760 L
NA NA NA NA NA NA 2 UJ 1.3 U 1.3 U 2 UJ 1.3 U 1.3 U
NA NA NA NA NA NA 6 U 3.1 U 3.1 U 6 U 3.1 U 3.1 U
NA NA NA NA NA NA 14,400 9,260 7,680 28,400 11,400 11,400
NA NA NA NA NA NA 20 U 0.9 U 0.9 U 2 U 0.9 U 0.9 U
NA NA NA NA NA NA 13.9 2.8 2.4 U 26.6 5.5 5.5
NA NA NA NA NA NA 89.7 J 3.6 U 3.6 U 190 J 3.6 U 3.6 U

NA NA NA NA NA NA 0.12 NA NA 0.11 NA NA



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

4 J 2 J 100 U 2 J 0.8 J 10 U 10 U 10 U 2 J 10 U 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

570 NA NA NA NA NA NA NA NA 24 NA NA
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 1 B 100 U 10 U 10 U 10 U 10 U 10 U 4 B 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 1 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

4 B 10 U 100 U 10 U 10 U 10 U 1 J 10 U 10 U 4 B 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
10 U 3 B 12 B 10 U 10 U 10 U 13 B 4 B 2 B 10 U 2 B 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 3 J 10 U 10 U

860 510 480 120 160 150 190 140 140 24 5 J 6 J
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
48 15 12 J 42 25 21 11 39 39 10 U 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA 490 470 320 290 260 230 440 400 NA 7 J 6 J
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
NA 10 U 100 U 10 U 10 U 10 U 10 U 10 U 0.9 J NA 10 U 10 U
10 U 10 U 100 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

YS03-MW019A-0600
06/12/00

YS03-MW019A-0904
09/22/04

YS03-MW019P-0600
06/12/00

YS03-MW019-1004 YS03-MW019A-0296
02/11/9605/05/05

YS03-MW019-0805
08/03/05

YS03-MW019P-0805
08/03/05

YS03-MW019-0505YS03-MW019-0296
02/11/96

YS03-MW019-0600
06/12/00 10/06/04

YS03-MW019-0205
02/08/05

YS03-MW019P-0205
02/08/05

Historical Data Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data LTM Data LTM Data Historical Data Historical Data GW RI Data

Yorktown-Eastover
YS03-GW019AYS03-GW019

Yorktown-Eastover



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene

YS03-MW019A-0600
06/12/00

YS03-MW019A-0904
09/22/04

YS03-MW019P-0600
06/12/00

YS03-MW019-1004 YS03-MW019A-0296
02/11/9605/05/05

YS03-MW019-0805
08/03/05

YS03-MW019P-0805
08/03/05

YS03-MW019-0505YS03-MW019-0296
02/11/96

YS03-MW019-0600
06/12/00 10/06/04

YS03-MW019-0205
02/08/05

YS03-MW019P-0205
02/08/05

Historical Data Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data LTM Data LTM Data Historical Data Historical Data GW RI Data

Yorktown-Eastover
YS03-GW019AYS03-GW019

Yorktown-Eastover

NA NA NA 10 U NA NA NA NA NA NA NA 10 U
10 U NA NA NA NA NA NA NA NA 10 U NA NA
10 U NA NA NA NA NA NA NA NA 10 U NA NA
10 U NA NA NA NA NA NA NA NA 10 U NA NA
10 U NA NA NA NA NA NA NA NA 10 U NA NA
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
24 U NA NA 25 U NA NA NA NA NA 24 U NA 26 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
24 UJ NA NA 25 U NA NA NA NA NA 24 UJ NA 26 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
24 U NA NA 25 U NA NA NA NA NA 24 U NA 26 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
24 U NA NA 25 U NA NA NA NA NA 24 U NA 26 U
24 UJ NA NA 25 U NA NA NA NA NA 24 UJ NA 26 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
24 U NA NA 25 U NA NA NA NA NA 24 U NA 26 U
24 U NA NA 25 U NA NA NA NA NA 24 U NA 26 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
NA NA NA 10 U NA NA NA NA NA NA NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
NA NA NA 10 U NA NA NA NA NA NA NA 10 U
NA NA NA 10 U NA NA NA NA NA NA NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
NA NA NA 10 U NA NA NA NA NA NA NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 3 J NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane

Explosives (UG/L)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene

YS03-MW019A-0600
06/12/00

YS03-MW019A-0904
09/22/04

YS03-MW019P-0600
06/12/00

YS03-MW019-1004 YS03-MW019A-0296
02/11/9605/05/05

YS03-MW019-0805
08/03/05

YS03-MW019P-0805
08/03/05

YS03-MW019-0505YS03-MW019-0296
02/11/96

YS03-MW019-0600
06/12/00 10/06/04

YS03-MW019-0205
02/08/05

YS03-MW019P-0205
02/08/05

Historical Data Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data LTM Data LTM Data Historical Data Historical Data GW RI Data

Yorktown-Eastover
YS03-GW019AYS03-GW019

Yorktown-Eastover

10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
24 U NA NA 25 U NA NA NA NA NA 24 U NA 26 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U

3 B NA NA 10 U NA NA NA NA NA 2 B NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U
10 U NA NA 10 U NA NA NA NA NA 10 U NA 10 U

0.095 UJ NA NA 0.1 U NA NA NA NA NA 0.095 UL NA 0.1 U
0.095 UJ NA NA 0.1 U NA NA NA NA NA 0.095 UL NA 0.1 U
0.095 UJ NA NA 0.1 U NA NA NA NA NA 0.095 UL NA 0.1 U
0.048 UJ NA NA 0.05 U NA NA NA NA NA 0.048 UL NA 0.05 U

0.95 UJ NA NA 1 U NA NA NA NA NA 0.95 UL NA 1 U
1.9 UJ NA NA 2 U NA NA NA NA NA 1.9 UL NA 2 U

0.95 UJ NA NA 1 U NA NA NA NA NA 0.95 UL NA 1 U
0.95 UJ NA NA 1 U NA NA NA NA NA 0.95 UL NA 1 U
0.95 UJ NA NA 1 U NA NA NA NA NA 0.95 UL NA 1 U
0.95 UJ NA NA 1 U NA NA NA NA NA 0.95 UL NA 1 U
0.95 UJ NA NA 1 U NA NA NA NA NA 0.95 UL NA 1 U

0.095 UJ NA NA 0.1 U NA NA NA NA NA 0.095 UL NA 0.1 U
0.048 UJ NA NA 0.05 U NA NA NA NA NA 0.048 UL NA 0.05 U
0.095 UJ NA NA 0.1 U NA NA NA NA NA 0.095 UL NA 0.1 U
0.095 UJ NA NA 0.1 U NA NA NA NA NA 0.095 UL NA 0.1 U
0.095 UJ NA NA 0.1 U NA NA NA NA NA 0.095 UL NA 0.1 U
0.095 UJ NA NA 0.1 U NA NA NA NA NA 0.095 UL NA 0.1 U
0.095 UJ NA NA 0.1 U NA NA NA NA NA 0.095 UL NA 0.1 U
0.048 UJ NA NA 0.05 U NA NA NA NA NA 0.048 UL NA 0.05 U
0.048 UJ NA NA 0.023 B NA NA NA NA NA 0.048 UL NA 0.05 U

0.48 UJ NA NA 0.5 U NA NA NA NA NA 0.48 UL NA 0.5 U
4.8 UJ NA NA 5 U NA NA NA NA NA 4.8 UL NA 5 U

0.048 UJ NA NA 0.05 U NA NA NA NA NA 0.048 UL NA 0.05 U
0.048 UJ NA NA 0.05 U NA NA NA NA NA 0.048 UL NA 0.05 U
0.048 UJ NA NA 0.05 U NA NA NA NA NA 0.048 UL NA 0.05 U
0.048 UJ NA NA 0.05 U NA NA NA NA NA 0.048 UL NA 0.05 U
0.048 UJ NA NA 0.05 U NA NA NA NA NA 0.048 UL NA 0.05 U
0.048 UJ NA NA 0.05 U NA NA NA NA NA 0.048 UL NA 0.05 U

0.13 U NA NA NA NA NA NA NA NA 0.18 U NA NA
0.12 U NA NA NA NA NA NA NA NA 0.17 U NA NA



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene
Aminodinitrotoluenes
Dinitrotoluene mixture
HMX
Nitrobenzene
RDX
Tetryl

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

YS03-MW019A-0600
06/12/00

YS03-MW019A-0904
09/22/04

YS03-MW019P-0600
06/12/00

YS03-MW019-1004 YS03-MW019A-0296
02/11/9605/05/05

YS03-MW019-0805
08/03/05

YS03-MW019P-0805
08/03/05

YS03-MW019-0505YS03-MW019-0296
02/11/96

YS03-MW019-0600
06/12/00 10/06/04

YS03-MW019-0205
02/08/05

YS03-MW019P-0205
02/08/05

Historical Data Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data LTM Data LTM Data Historical Data Historical Data GW RI Data

Yorktown-Eastover
YS03-GW019AYS03-GW019

Yorktown-Eastover

0.13 U NA NA NA NA NA NA NA NA 0.18 U NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

0.51 U NA NA NA NA NA NA NA NA 0.7 U NA NA
0.51 U NA NA NA NA NA NA NA NA 0.7 U NA NA

1.5 U NA NA NA NA NA NA NA NA 2.1 U NA NA
0.2 U NA NA NA NA NA NA NA NA 0.28 U NA NA
0.2 U NA NA NA NA NA NA NA NA 0.28 U NA NA
1.1 U NA NA NA NA NA NA NA NA 1.5 U NA NA

0.21 U NA NA NA NA NA NA NA NA 0.29 U NA NA
0.55 U NA NA NA NA NA NA NA NA 0.76 U NA NA
0.38 U NA NA NA NA NA NA NA NA 0.53 U NA NA

32,300 K NA NA 140 B NA NA NA NA NA 6,780 K NA 316
19.8 U NA NA 2 U NA NA NA NA NA 19.8 U NA 1.9 U
15.6 NA NA 1.8 U NA NA NA NA NA 10.6 NA 4.2 B
131 NA NA 38.9 J NA NA NA NA NA 41.4 NA 18.9 B
2.3 NA NA 0.1 U NA NA NA NA NA 0.8 U NA 0.1 U
2.5 L NA NA 0.2 U NA NA NA NA NA 2.2 UL NA 0.2 U

252,000 NA NA 159,000 NA NA NA NA NA 108,000 NA 76,500
177 NA NA 2.2 B NA NA NA NA NA 41.6 NA 1.7 B

13.5 NA NA 0.47 B NA NA NA NA NA 3 U NA 0.5 U
31.5 NA NA 0.64 B NA NA NA NA NA 9 NA 0.61 B

10 U NA NA 1.6 U NA NA NA NA NA 10 U NA 1.1 U
91,100 NA NA 417 B NA NA NA NA NA 16,400 NA 560

22 NA NA 0.9 U NA NA NA NA NA 5.7 NA 1.1 U
14,200 NA NA 4,660 J NA NA NA NA NA 4,220 NA 1,150 J

621 NA NA 53.8 NA NA NA NA NA 119 NA 55.3
0.1 U NA NA 0.1 UJ NA NA NA NA NA 0.1 U NA 0.1 UJ

58.6 NA NA 1.6 B NA NA NA NA NA 11.3 U NA 0.6 U
11,800 NA NA 604 J NA NA NA NA NA 4,520 NA 987 J

1.3 U NA NA 2.6 U NA NA NA NA NA 1.3 U NA 2.4 U
3.1 U NA NA 0.7 U NA NA NA NA NA 3.1 U NA 0.8 U

9,880 NA NA 11,600 NA NA NA NA NA 21,200 NA 5,530
0.9 U NA NA 1.9 U NA NA NA NA NA 0.9 U NA 2.8 U

225 NA NA 1.1 B NA NA NA NA NA 32.1 NA 1.2 B
180 NA NA 5.7 B NA NA NA NA NA 44.7 NA 20.2 B

23.3 U NA NA 4.8 B NA NA NA NA NA 23.3 U NA 4.4 U
19.8 U NA NA 2 U NA NA NA NA NA 19.8 U NA 2 U

0.9 U NA NA 1.8 U NA NA NA NA NA 0.9 U NA 3.6 B
30.1 NA NA 37.1 J NA NA NA NA NA 23.6 NA 18.8 B

0.8 U NA NA 0.1 U NA NA NA NA NA 0.8 U NA 0.1 U
2.2 UL NA NA 0.2 U NA NA NA NA NA 2.2 UL NA 0.2 U

127,000 NA NA 157,000 NA NA NA NA NA 69,700 NA 81,900
2.4 U NA NA 0.5 U NA NA NA NA NA 2.4 U NA 0.5 U

3 U NA NA 0.8 B NA NA NA NA NA 3 U NA 0.76 B
3.9 NA NA 0.5 U NA NA NA NA NA 2 U NA 0.5 U

76.3 NA NA 55.6 B NA NA NA NA NA 9.7 U NA 10.7 U
0.8 U NA NA 0.9 U NA NA NA NA NA 0.8 U NA 0.9 U



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/L)
Nitrate

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level repo
     J = Analyte present.  Reported value may or may n
     K = Analyte present.  Reported value may be biase
     L = Analyte present.  Reported value may be biased
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccu
     UL = Not detected, quantitation limit is probably hig

YS03-MW019A-0600
06/12/00

YS03-MW019A-0904
09/22/04

YS03-MW019P-0600
06/12/00

YS03-MW019-1004 YS03-MW019A-0296
02/11/9605/05/05

YS03-MW019-0805
08/03/05

YS03-MW019P-0805
08/03/05

YS03-MW019-0505YS03-MW019-0296
02/11/96

YS03-MW019-0600
06/12/00 10/06/04

YS03-MW019-0205
02/08/05

YS03-MW019P-0205
02/08/05

Historical Data Historical Data Historical Data GW RI Data LTM Data LTM Data LTM Data LTM Data LTM Data Historical Data Historical Data GW RI Data

Yorktown-Eastover
YS03-GW019AYS03-GW019

Yorktown-Eastover

4,390 NA NA 4,570 J NA NA NA NA NA 1,510 NA 1,120 J
204 NA NA 53.5 NA NA NA NA NA 51.3 NA 57.6
0.1 U NA NA 0.1 UJ NA NA NA NA NA 0.1 U NA 0.1 UJ

11.3 U NA NA 0.5 U NA NA NA NA NA 11.3 U NA 0.5 U
1,430 NA NA 530 J NA NA NA NA NA 2,390 NA 845 J

1.3 U NA NA 2.6 U NA NA NA NA NA 1.3 U NA 2.6 U
3.1 U NA NA 0.7 U NA NA NA NA NA 3.1 U NA 0.7 U

8,820 NA NA 12,000 NA NA NA NA NA 20,600 NA 6,040
0.9 U NA NA 1.9 U NA NA NA NA NA 0.9 U NA 1.9 U
2.4 U NA NA 0.4 U NA NA NA NA NA 5.3 NA 0.4 U
3.6 U NA NA 0.7 U NA NA NA NA NA 3.6 U NA 12.8 B

NA NA NA NA NA NA NA NA NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA NA NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 UJ 10 U 10 U 10 U 10 UJ 10 U 10 U 10 U 10 UJ 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 13 B 3 B 10 U 10 U 14 B 4 B 10 U 10 U 13 B 3 B
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

6 J 4 J 2 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 4 J 10 U 10 U 10 U 1 J 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

8 J 5 J 4 J 5 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

YS03-MW020A-1004
10/06/04

YS03-GW020A
YS03-MW020A-0205

02/08/05
YS03-MW020A-0505

05/05/05
YS03-MW020A-0805

08/02/05

YS03-GW020
YS03-MW020-0205

02/08/05
YS03-MW020-0505

05/05/05
YS03-MW020-0805

08/02/05
YS03-MW019A-0805

08/03/05
YS03-MW020-1004

10/06/04
YS03-MW019A-0205

02/08/05
YS03-MW019A-0505

05/05/05

Yorktown-Eastover Yorktown-Eastover

LTM DataGW RI Data LTM Data LTM Data LTM Data GW RI Data LTM Data LTM DataLTM Data LTM Data LTM Data

Yorktown-Eastover
YS03-GW019A



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene

YS03-MW020A-1004
10/06/04

YS03-GW020A
YS03-MW020A-0205

02/08/05
YS03-MW020A-0505

05/05/05
YS03-MW020A-0805

08/02/05

YS03-GW020
YS03-MW020-0205

02/08/05
YS03-MW020-0505

05/05/05
YS03-MW020-0805

08/02/05
YS03-MW019A-0805

08/03/05
YS03-MW020-1004

10/06/04
YS03-MW019A-0205

02/08/05
YS03-MW019A-0505

05/05/05

Yorktown-Eastover Yorktown-Eastover

LTM DataGW RI Data LTM Data LTM Data LTM Data GW RI Data LTM Data LTM DataLTM Data LTM Data LTM Data

Yorktown-Eastover
YS03-GW019A

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane

Explosives (UG/L)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene

YS03-MW020A-1004
10/06/04

YS03-GW020A
YS03-MW020A-0205

02/08/05
YS03-MW020A-0505

05/05/05
YS03-MW020A-0805

08/02/05

YS03-GW020
YS03-MW020-0205

02/08/05
YS03-MW020-0505

05/05/05
YS03-MW020-0805

08/02/05
YS03-MW019A-0805

08/03/05
YS03-MW020-1004

10/06/04
YS03-MW019A-0205

02/08/05
YS03-MW019A-0505

05/05/05

Yorktown-Eastover Yorktown-Eastover

LTM DataGW RI Data LTM Data LTM Data LTM Data GW RI Data LTM Data LTM DataLTM Data LTM Data LTM Data

Yorktown-Eastover
YS03-GW019A

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene
Aminodinitrotoluenes
Dinitrotoluene mixture
HMX
Nitrobenzene
RDX
Tetryl

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

YS03-MW020A-1004
10/06/04

YS03-GW020A
YS03-MW020A-0205

02/08/05
YS03-MW020A-0505

05/05/05
YS03-MW020A-0805

08/02/05

YS03-GW020
YS03-MW020-0205

02/08/05
YS03-MW020-0505

05/05/05
YS03-MW020-0805

08/02/05
YS03-MW019A-0805

08/03/05
YS03-MW020-1004

10/06/04
YS03-MW019A-0205

02/08/05
YS03-MW019A-0505

05/05/05

Yorktown-Eastover Yorktown-Eastover

LTM DataGW RI Data LTM Data LTM Data LTM Data GW RI Data LTM Data LTM DataLTM Data LTM Data LTM Data

Yorktown-Eastover
YS03-GW019A

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 3

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/L)
Nitrate

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level repo
     J = Analyte present.  Reported value may or may n
     K = Analyte present.  Reported value may be biase
     L = Analyte present.  Reported value may be biased
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccu
     UL = Not detected, quantitation limit is probably hig

YS03-MW020A-1004
10/06/04

YS03-GW020A
YS03-MW020A-0205

02/08/05
YS03-MW020A-0505

05/05/05
YS03-MW020A-0805

08/02/05

YS03-GW020
YS03-MW020-0205

02/08/05
YS03-MW020-0505

05/05/05
YS03-MW020-0805

08/02/05
YS03-MW019A-0805

08/03/05
YS03-MW020-1004

10/06/04
YS03-MW019A-0205

02/08/05
YS03-MW019A-0505

05/05/05

Yorktown-Eastover Yorktown-Eastover

LTM DataGW RI Data LTM Data LTM Data LTM Data GW RI Data LTM Data LTM DataLTM Data LTM Data LTM Data

Yorktown-Eastover
YS03-GW019A

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 13 14 J 1 J NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
1,1,2,2-Tetrachloroethane 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) NA NA 10 U NA 10 U NA 10 U 10 U NA 10 U 10 U
1,1,2-Trichloroethane 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
1,1-Dichloroethane 14 14 J 9 J NA 3 J 1 U 10 U 10 U 1 U 10 U 10 U
1,1-Dichloroethene 36 45 22 J NA 15 1 U 10 U 10 U 1 U 10 U 10 U
1,2,3-Trichlorobenzene NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene NA NA 10 U NA 10 U NA 10 U 10 U NA 10 U 10 U
1,2-Dibromo-3-chloropropane 1 R 25 R 10 U NA 10 U 1 R 10 U 10 U 1 R 10 U 10 U
1,2-Dibromoethane 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
1,2-Dichlorobenzene 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
1,2-Dichloroethane 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
1,2-Dichloropropane 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
1,3-Dichlorobenzene 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
1,4-Dichlorobenzene 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
2-Butanone 5 R 120 R 10 U NA 10 U 5 R 10 U 10 U 5 R 10 U 10 U
2-Hexanone 5 R 120 R 10 U NA 10 U 5 R 10 U 10 U 5 R 10 U 10 U
4-Methyl-2-pentanone 5 U 120 U 10 U NA 10 U 5 U 10 U 10 U 5 U 10 U 10 U
Acetone 5 R 120 R 1 B NA 10 U 5 R 10 U 10 U 5 R 2 B 10 U
Benzene 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Bromochloromethane 1 U 25 U NA NA NA 1 U NA NA 1 U NA NA
Bromodichloromethane 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Bromoform 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Bromomethane 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Carbon disulfide 1 U 25 U 10 UJ NA 10 U 1 U 10 UJ 10 U 1 U 10 U 10 U
Carbon tetrachloride 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Chlorobenzene 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Chloroethane 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Chloroform 2 25 U 10 U NA 10 U 1 U 10 U 10 U 0.6 B 10 U 10 U
Chloromethane 1 U 25 U 10 U NA 10 U 1 UJ 10 U 10 U 1 U 10 U 10 U
Cyclohexane NA NA 10 U NA 10 U NA 10 U 10 U NA 10 U 10 U
Dibromochloromethane 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Dichlorodifluoromethane (Freon-12) NA NA 10 U NA 10 U NA 10 U 10 U NA 10 U 10 U
Ethylbenzene 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Methyl acetate NA NA 10 U NA 10 U NA 10 U 10 U NA 10 U 10 U
Methyl-tert-butyl ether (MTBE) NA NA 10 U NA 10 U NA 10 U 10 U NA 10 U 10 U
Methylcyclohexane NA NA 10 U NA 10 U NA 10 U 10 U NA 10 U 10 U
Methylene chloride 2 U 50 U 3 B NA 10 U 0.6 B 2 B 10 U 1 B 2 B 3 B
Styrene 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Tetrachloroethene 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Toluene 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Trichloroethene 320 350 120 NA 94 1 U 10 U 10 U 1 U 10 U 10 U
Trichlorofluoromethane(Freon-11) NA NA 10 U NA 10 U NA 10 U 10 U NA 10 U 10 U
Vinyl chloride 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
Xylene, total 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
cis-1,2-Dichloroethene 110 98 56 NA 46 1 U 10 U 10 U 1 U 10 U 10 U
cis-1,3-Dichloropropene 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U
isopropylbenzene NA NA 10 U NA 10 U NA 10 U 10 U NA 10 U 10 U
trans-1,2-Dichloroethene 1 25 U 10 U NA 2 J 1 U 10 U 10 U 1 U 10 U 10 U
trans-1,3-Dichloropropene 1 U 25 U 10 U NA 10 U 1 U 10 U 10 U 1 U 10 U 10 U

YS06-MW002-1094
10/10/94

YS06-MW002-0600
06/21/00

YS06-MW002P-0600
06/21/00

YS06-GW001A
YS06-MW001A-0600

06/19/00
YS06-MW001A-0904

09/14/0406/19/00
YS06-MW001-0904 YS06-MW001A-1094

10/12/94

YS06-GW001 YS06-GW002

09/15/04
YS06-MW001-0994

09/11/94
YS06-MW001P-0994

09/11/94
YS06-MW001-0600

06/19/00
YS06-MW001P-0600

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical DataGW RI Data Historical Data Historical Data GW RI DataHistorical Data Historical Data Historical Data Historical Data Historical Data Historical Data



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)

YS06-MW002-1094
10/10/94

YS06-MW002-0600
06/21/00

YS06-MW002P-0600
06/21/00

YS06-GW001A
YS06-MW001A-0600

06/19/00
YS06-MW001A-0904

09/14/0406/19/00
YS06-MW001-0904 YS06-MW001A-1094

10/12/94

YS06-GW001 YS06-GW002

09/15/04
YS06-MW001-0994

09/11/94
YS06-MW001P-0994

09/11/94
YS06-MW001-0600

06/19/00
YS06-MW001P-0600

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical DataGW RI Data Historical Data Historical Data GW RI DataHistorical Data Historical Data Historical Data Historical Data Historical Data Historical Data

Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl NA NA NA NA 11 U NA NA 10 U NA NA NA
1,2,4-Trichlorobenzene 10 U 10 U NA NA NA 10 U NA NA 10 U NA NA
1,2-Dichlorobenzene 10 U 10 U NA NA NA 10 U NA NA 10 U NA NA
1,3-Dichlorobenzene 10 U 10 U NA NA NA 10 U NA NA 10 U NA NA
1,4-Dichlorobenzene 10 U 10 U NA NA NA 10 U NA NA 10 U NA NA
2,2'-oxybis(1-chloropropane) 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
2,4,5-Trichlorophenol 25 U 25 U NA NA 28 U 25 U NA 25 U 25 U NA NA
2,4,6-Trichlorophenol 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
2,4-Dichlorophenol 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
2,4-Dimethylphenol 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
2,4-Dinitrophenol 25 U 25 U NA NA 28 U 25 U NA 25 U 25 U NA NA
2,4-Dinitrotoluene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
2,6-Dinitrotoluene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
2-Chloronaphthalene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
2-Chlorophenol 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
2-Methylnaphthalene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
2-Methylphenol 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
2-Nitroaniline 25 U 25 U NA NA 28 U 25 U NA 25 U 25 U NA NA
2-Nitrophenol 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
3,3'-Dichlorobenzidine 10 U 10 UJ NA NA 11 U 10 U NA 10 U 10 U NA NA
3-Nitroaniline 25 U 25 R NA NA 28 U 25 U NA 25 U 25 U NA NA
4,6-Dinitro-2-methylphenol 25 U 25 U NA NA 28 U 25 U NA 25 U 25 U NA NA
4-Bromophenyl-phenylether 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
4-Chloro-3-methylphenol 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
4-Chloroaniline 10 UJ 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
4-Chlorophenyl-phenylether 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
4-Methylphenol 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
4-Nitroaniline 25 U 25 U NA NA 28 U 25 U NA 25 U 25 U NA NA
4-Nitrophenol 25 U 25 U NA NA 28 U 25 U NA 25 U 25 U NA NA
Acenaphthene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Acenaphthylene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Acetophenone NA NA NA NA 11 U NA NA 10 U NA NA NA
Anthracene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Atrazine NA NA NA NA 11 U NA NA 10 U NA NA NA
Benzaldehyde NA NA NA NA 11 U NA NA 10 U NA NA NA
Benzo(a)anthracene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Benzo(a)pyrene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Benzo(b)fluoranthene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Benzo(g,h,i)perylene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Benzo(k)fluoranthene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Butylbenzylphthalate 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Caprolactam NA NA NA NA 11 U NA NA 10 U NA NA NA
Carbazole 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Chrysene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Di-n-butylphthalate 10 U 10 U NA NA 11 U 10 U NA 10 U 4 B NA NA
Di-n-octylphthalate 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Dibenz(a,h)anthracene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Dibenzofuran 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)

YS06-MW002-1094
10/10/94

YS06-MW002-0600
06/21/00

YS06-MW002P-0600
06/21/00

YS06-GW001A
YS06-MW001A-0600

06/19/00
YS06-MW001A-0904

09/14/0406/19/00
YS06-MW001-0904 YS06-MW001A-1094

10/12/94

YS06-GW001 YS06-GW002

09/15/04
YS06-MW001-0994

09/11/94
YS06-MW001P-0994

09/11/94
YS06-MW001-0600

06/19/00
YS06-MW001P-0600

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical DataGW RI Data Historical Data Historical Data GW RI DataHistorical Data Historical Data Historical Data Historical Data Historical Data Historical Data

Diethylphthalate 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Dimethyl phthalate 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Fluoranthene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Fluorene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Hexachlorobenzene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Hexachlorobutadiene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Hexachlorocyclopentadiene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Hexachloroethane 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Indeno(1,2,3-cd)pyrene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Isophorone 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Naphthalene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Nitrobenzene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Pentachlorophenol 25 U 25 U NA NA 28 U 25 U NA 25 U 25 U NA NA
Phenanthrene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Phenol 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
Pyrene 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
bis(2-Chloroethoxy)methane 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
bis(2-Chloroethyl)ether 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
bis(2-Ethylhexyl)phthalate 10 U 10 U NA NA 11 U 1 J NA 10 U 10 U NA NA
n-Nitroso-di-n-propylamine 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA
n-Nitrosodiphenylamine 10 U 10 U NA NA 11 U 10 U NA 10 U 10 U NA NA

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD NA NA NA NA 0.1 U NA NA 0.1 U NA NA NA
4,4'-DDE NA NA NA NA 0.1 U NA NA 0.1 U NA NA NA
4,4'-DDT NA NA NA NA 0.1 U NA NA 0.1 U NA NA NA
Aldrin NA NA NA NA 0.051 U NA NA 0.05 U NA NA NA
Aroclor-1016 NA NA NA NA 1 U NA NA 1 U NA NA NA
Aroclor-1221 NA NA NA NA 2.1 U NA NA 2 U NA NA NA
Aroclor-1232 NA NA NA NA 1 U NA NA 1 U NA NA NA
Aroclor-1242 NA NA NA NA 1 U NA NA 1 U NA NA NA
Aroclor-1248 NA NA NA NA 1 U NA NA 1 U NA NA NA
Aroclor-1254 NA NA NA NA 1 U NA NA 1 U NA NA NA
Aroclor-1260 NA NA NA NA 1 U NA NA 1 U NA NA NA
Dieldrin NA NA NA NA 0.1 U NA NA 0.1 U NA NA NA
Endosulfan I NA NA NA NA 0.051 U NA NA 0.05 U NA NA NA
Endosulfan II NA NA NA NA 0.1 U NA NA 0.1 U NA NA NA
Endosulfan sulfate NA NA NA NA 0.1 U NA NA 0.1 U NA NA NA
Endrin NA NA NA NA 0.1 U NA NA 0.1 U NA NA NA
Endrin aldehyde NA NA NA NA 0.1 U NA NA 0.1 U NA NA NA
Endrin ketone NA NA NA NA 0.1 U NA NA 0.1 U NA NA NA
Heptachlor NA NA NA NA 0.051 U NA NA 0.05 U NA NA NA
Heptachlor epoxide NA NA NA NA 0.21 B NA NA 0.05 U NA NA NA
Methoxychlor NA NA NA NA 0.51 U NA NA 0.5 U NA NA NA
Toxaphene NA NA NA NA 5.1 U NA NA 5 U NA NA NA
alpha-BHC NA NA NA NA 0.051 U NA NA 0.05 U NA NA NA
alpha-Chlordane NA NA NA NA 0.051 U NA NA 0.05 U NA NA NA
beta-BHC NA NA NA NA 0.051 U NA NA 0.05 U NA NA NA
delta-BHC NA NA NA NA 0.051 U NA NA 0.05 U NA NA NA
gamma-BHC (Lindane) NA NA NA NA 0.051 U NA NA 0.05 U NA NA NA



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)

YS06-MW002-1094
10/10/94

YS06-MW002-0600
06/21/00

YS06-MW002P-0600
06/21/00

YS06-GW001A
YS06-MW001A-0600

06/19/00
YS06-MW001A-0904

09/14/0406/19/00
YS06-MW001-0904 YS06-MW001A-1094

10/12/94

YS06-GW001 YS06-GW002

09/15/04
YS06-MW001-0994

09/11/94
YS06-MW001P-0994

09/11/94
YS06-MW001-0600

06/19/00
YS06-MW001P-0600

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical DataGW RI Data Historical Data Historical Data GW RI DataHistorical Data Historical Data Historical Data Historical Data Historical Data Historical Data

gamma-Chlordane NA NA NA NA 0.051 U NA NA 0.05 U NA NA NA

Explosives (UG/L)
1,3,5-Trinitrobenzene 0.66 U 0.66 U 0.8 UL NA 2.5 U 0.66 U 1.6 U 2.5 U 0.66 U 2 U 1.3 U
1,3-Dinitrobenzene 1.1 U 1.1 U 0.8 UL NA 2.5 U 1.1 U 1.6 U 2.5 U 1.1 U 2 U 1.3 U
2,4,6-Trinitrotoluene 0.62 U 0.62 U 1.6 UL NA 2.5 U 0.62 U 3.2 U 2.5 U 0.62 U 4 U 2.6 U
2,4-Dinitrotoluene 1 U 1 U 2 UL NA 2.5 U 1 U 4 U 2.5 U 1 U 5 U 3.25 U
2,6-Dinitrotoluene 1 U 1 U 2 UL NA 5 U 1 U 4 U 5 U 1 U 5 U 3.25 U
2-Amino-4,6-dinitrotoluene NA NA 2.4 UL NA 5 U NA 4.8 U 5 U NA 6 U 3.9 U
2-Nitrotoluene 0.75 U 0.75 U 2 UL NA 5 U 0.75 U 4 U 5 U 0.75 U 5 U 3.25 U
3-Nitrotoluene 0.91 U 0.91 U 1.6 UL NA 5 U 0.91 U 3.2 U 5 U 0.91 U 4 U 2.6 U
4-Amino-2,6-dinitrotoluene 1.2 1.4 1.6 UL NA 5 U 1 U 3.2 U 5 U 1 U 4 U 2.6 U
4-Nitrotoluene NA NA 2 UL NA 5 U NA 4 U 5 U NA 5 U 3.25 U
HMX 3.2 4.1 1.6 UL NA 19 0.61 U 3.2 U 2.5 U 0.61 U 4 U 2.6 U
Nitrobenzene 0.73 U 0.73 U 1.2 UL NA 2.5 U 0.73 U 2.4 U 2.5 U 0.73 U 3 U 1.95 U
RDX 63 80 39.6 L NA 32 0.59 U 4 UJ 2.5 U 0.59 U 5 U 3.25 U
Tetryl 1 U 1 U 1.6 UL NA 5 U 1 U 3.2 U 5 U 1 U 4 U 2.6 U

Total Metals (UG/L)
Aluminum 466 666 37 U 37 U 80.7 U 233 J 38.4 J 80.7 U 1,510 J 248 250
Antimony 12.4 U 12.4 U 2.1 U 2.1 U 1.9 U 12.2 U 2.1 U 1.9 U 12.2 U 2.1 U 2.1 U
Arsenic 37.1 36.7 7.6 J 7.85 B 9.3 B 2.3 U 2.3 U 2.1 U 3.3 2.3 U 3.8 J
Barium 22.5 23 24.1 J 22.3 B 18 B 35.2 26.8 J 26.5 B 38.4 36.4 J 36.2 J
Beryllium 0.2 U 0.2 U 0.2 U 0.2 U 0.1 U 1 U 0.2 U 0.1 U 1 U 0.2 U 0.2 U
Cadmium 2.3 U 2.3 U 0.2 U 0.2 U 0.2 U 1.5 U 0.2 U 0.2 U 1.5 U 0.2 U 0.2 U
Calcium 94,000 93,200 93,700 91,532 81,800 71,200 70,700 74,000 83,300 88,100 88,700
Chromium 2 1.8 0.4 U 0.454 B 0.9 U 1.8 U 0.51 J 0.9 U 4.7 23.1 24
Cobalt 2.1 U 2.1 U 0.7 J 0.5 U 0.5 U 1.9 U 0.5 U 0.5 U 2.2 0.88 J 0.5 U
Copper 3.8 3.9 0.69 J 0.836 B 3.9 B 1.4 U 0.72 J 0.6 U 2.8 1.6 J 1.2 J
Cyanide 5 UL 5 UL 1 J 0.9 U 3.1 B 5 U 0.9 U 1.1 U 5 U 0.9 U 0.9 U
Iron 10,900 10,900 6,990 6,803 8,830 1,000 831 794 3,610 1,350 1,370
Lead 1.5 U 1.5 U 1.3 U 1.3 U 1.1 U 1.4 U 1.3 U 1.1 U 2 K 1.3 1.3 U
Magnesium 4,220 4,190 3,610 J 3,518 B 3,370 J 3,010 2,910 J 2,870 J 2,860 2,380 J 2,380 J
Manganese 240 239 161 157 180 25.8 24.2 23.8 79 44.2 43.5
Mercury 0.2 UL 0.2 UL 0.15 L 0.154 B 0.1 UJ 0.2 UL 0.15 L 0.1 UJ 0.2 UL 0.16 L 0.14 L
Nickel 5.2 U 5.2 U 0.88 J 1.63 B 0.6 U 4.3 U 1.3 B 0.6 U 4.3 U 17.7 B 17.9 J
Potassium 1,920 1,870 1,460 J 1,426 B 1,380 J 2,890 2,740 J 2,740 J 2,730 1,270 J 1,240 J
Selenium 2.4 U 4.4 K 2.7 B 2.2 U 2.4 U 2.6 U 2.2 U 2.4 U 2.6 U 2.2 U 2.2 U
Silver 1.7 U 1.7 U 0.6 U 0.6 U 0.8 U 2 UL 0.6 U 0.8 U 2 UL 0.6 U 0.6 U
Sodium 11,000 10,800 11,500 11,270 7,830 16,400 20,000 17,500 6,340 5,810 5,580
Thallium 6.8 B 5.7 U 6.7 B 4.39 B 2.8 U 4 UL 3.2 U 2.8 U 4 UL 3.2 U 3.2 U
Vanadium 5.2 5.6 1.1 J 0.644 B 0.6 U 1.4 U 0.6 J 0.6 U 6.9 0.56 J 0.66 J
Zinc 24.1 B 17.9 B 0.97 B 0.8 U 6.9 B 8.2 B 0.8 U 4.1 U 15.9 B 0.9 B 1.6 B

Dissolved Metals (UG/L)
Aluminum 11.5 U 11.5 U 37 U 37 U 80.7 U 11 U 37 U 80.7 U 11 U 37 U 37 U
Antimony 20.6 17.1 2.1 U 2.1 U 1.9 U 12.2 U 2.1 U 1.9 U 12.2 U 2.1 U 2.1 U
Arsenic 12.6 11.8 8 J 7 B 7 B 3 2.3 U 2.1 U 2.3 U 4.1 J 3.2 J
Barium 13.6 13.4 19.9 J 20 B 17.5 B 32 27 J 25.1 B 32.7 33.3 J 33.7 J
Beryllium 0.2 U 0.2 U 0.2 U 0.2 U 0.1 U 1 U 0.2 U 0.1 U 1 U 0.2 U 0.2 U



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)

YS06-MW002-1094
10/10/94

YS06-MW002-0600
06/21/00

YS06-MW002P-0600
06/21/00

YS06-GW001A
YS06-MW001A-0600

06/19/00
YS06-MW001A-0904

09/14/0406/19/00
YS06-MW001-0904 YS06-MW001A-1094

10/12/94

YS06-GW001 YS06-GW002

09/15/04
YS06-MW001-0994

09/11/94
YS06-MW001P-0994

09/11/94
YS06-MW001-0600

06/19/00
YS06-MW001P-0600

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical DataGW RI Data Historical Data Historical Data GW RI DataHistorical Data Historical Data Historical Data Historical Data Historical Data Historical Data

Cadmium 2.3 U 2.3 U 0.2 U 0.2 U 0.2 U 1.5 UL 0.22 J 0.2 U 1.5 UL 0.2 U 0.2 U
Calcium 93,400 95,300 90,800 90,813 81,500 71,600 73,400 71,300 82,200 84,400 85,700
Chromium 1.5 U 1.5 U 0.4 U 0.4 U 0.9 U 1.8 U 0.4 U 0.9 U 1.8 U 1.1 J 0.4 U
Cobalt 2.1 U 2.1 U 0.5 U 0.5 U 0.5 U 1.9 U 0.5 U 0.5 U 1.9 U 0.5 U 0.5 U
Copper 3.9 2.9 1.2 J 0.6 U 0.6 U 1.4 U 1.3 J 0.6 U 1.4 U 1.9 J 1.7 J
Iron 509 329 5,270 5,282 8,450 231 262 627 153 58.9 J 14.3 U
Lead 1.5 U 1.5 U 1.3 U 1.3 U 1.1 U 1.4 U 1.3 U 1.1 U 1.4 U 1.3 U 1.3 U
Magnesium 4,070 4,130 B 3,450 J 3,453 B 3,260 J 2,790 3,060 J 2,750 J 2,330 2,220 J 2,250 J
Manganese 229 233 147 147 174 23 25 23 61.9 38.4 38.4
Mercury 0.2 UL 0.2 UL NA 0.138 B 0.1 UJ 0.2 UL 0.15 L 0.1 UJ 0.2 UL 0.14 L 0.16 L
Nickel 5.2 U 5.2 U 1.8 B 0.7 U 0.6 U 4.3 U 0.98 B 0.7 J 4.3 U 10.6 J 10 J
Potassium 1,940 2,090 1,370 J 1,356 B 1,390 J 2,910 2,900 J 2,680 J 1,670 1,120 J 1,130 J
Selenium 2.4 U 2.4 U 2.2 U 2.2 U 2.4 U 2.6 UL 2.2 U 2.4 U 2.6 UL 2.2 U 2.2 U
Silver 1.7 U 1.7 U 0.6 U 0.6 U 0.8 U 2 U 0.6 U 0.8 U 2 U 0.6 U 0.6 U
Sodium 10,800 11,000 10,600 10,727 8,110 15,900 19,500 17,600 5,850 5,490 5,470
Thallium 5.7 U 6.3 K 3.9 J 4 B 2.8 U 4 UL 3.2 U 2.8 U 4 UL 3.2 U 3.2 U
Vanadium 1.8 U 2.5 0.53 J 0.61 B 0.6 U 1.4 U 0.4 U 0.6 U 1.4 U 0.4 U 0.4 U
Zinc 19.3 B 8.8 B 1.9 J 0.8 U 4.1 U 6.3 B 0.8 U 4.1 U 7.4 B 0.92 J 0.89 J

Wet Chemistry (MG/L)
Nitrate/Nitrite 0.06 0.06 NA NA NA 0.02 U NA NA 0.05 NA NA
Total dissolved solids (TDS) 330 330 NA NA NA 330 NA NA 240 NA NA
Total suspended solids (TSS) 46 51 NA NA NA 230 NA NA 72 NA NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

1 U 10 U 10 U 10 U 10 U NA 52 8 J 10 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000

NA 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 1 J 10 U NA 39 16 19 10 U 10 U 5,000
1 U 10 U 10 U 1 J 2 J NA 64 19 23 10 U 10 U 5,000

NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000

1 R 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
5 R 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
5 R 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
5 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
5 R 8 B 10 U 5 B 10 U NA 3 B 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U NA NA NA NA NA NA NA NA NA NA NA
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000

52 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 UJ 10 U NA 10 UJ 10 U 10 U 10 U 10 U 5,000

0.6 J 10 U 10 U 10 U 10 U NA 9 J 10 U 10 U 10 U 10 U 5,000
1 UJ 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000

NA 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000

NA 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000

NA 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
NA 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
NA 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000

2 U 3 B 10 U 3 B 2 J NA 4 B 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 13 5 J NA 10 U 10 U 10 U 10 U 3 J 36,000

NA 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 41 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000

NA 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 4 J 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000
1 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U 5,000

YS06-MW008-100
10/05/04

YS06-GW006B
YS06-MW006B-1004

10/07/04

YS06-GW007
YS06-MW007-1004

10/07/04
YS06-MW006-0600

06/23/00

YS06-GW006
YS06-MW006-0904

09/20/04
YS06-MW006P-0904

09/20/04
YS06-MW005B-1004

10/04/04

YS06-GW005B
YS06-MW005BP-1004

10/04/04

YS06-GW004 YS06-GW005
YS06-MW005-0600

06/22/00
YS06-MW004-0600

06/23/00
YS06-MW004-1004

10/05/04

YS06-GW003
YS06-MW003-1194

11/09/94

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover YorktYorktown-Eastover Yorktown-Eastover

Historical Data Historical Data GW RI Data Historical Data GW RI Data GW RI Data Historical Data GW RI Data GW RI Data GW RI Data GW RI Data GW RI Data

YS



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)

Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran

YS06-MW008-100
10/05/04

YS06-GW006B
YS06-MW006B-1004

10/07/04

YS06-GW007
YS06-MW007-1004

10/07/04
YS06-MW006-0600

06/23/00

YS06-GW006
YS06-MW006-0904

09/20/04
YS06-MW006P-0904

09/20/04
YS06-MW005B-1004

10/04/04

YS06-GW005B
YS06-MW005BP-1004

10/04/04

YS06-GW004 YS06-GW005
YS06-MW005-0600

06/22/00
YS06-MW004-0600

06/23/00
YS06-MW004-1004

10/05/04

YS06-GW003
YS06-MW003-1194

11/09/94

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover YorktYorktown-Eastover Yorktown-Eastover

Historical Data Historical Data GW RI Data Historical Data GW RI Data GW RI Data Historical Data GW RI Data GW RI Data GW RI Data GW RI Data GW RI Data

YS

NA NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA NA NA NA NA NA NA NA NA NA NA
10 U NA NA NA NA NA NA NA NA NA NA NA
10 U NA NA NA NA NA NA NA NA NA NA NA
10 U NA NA NA NA NA NA NA NA NA NA NA
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
25 U NA 49 U NA 25 U NA NA 25 U 25 U 25 U 25 U 25
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
25 U NA 49 U NA 25 U NA NA 25 U 25 U 25 U 25 U 25
10 U NA 11 J NA 12 NA NA 10 U 10 U 10 U 15 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
25 U NA 49 U NA 25 U NA NA 25 U 25 U 25 U 25 U 25
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
25 U NA 49 U NA 25 U NA NA 25 U 25 U 25 U 25 U 25
25 U NA 49 U NA 25 U NA NA 25 U 25 U 25 U 25 U 25
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 UJ NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
25 U NA 49 U NA 25 U NA NA 25 U 25 U 25 U 25 U 25
25 U NA 49 U NA 25 U NA NA 25 U 25 U 25 U 25 U 25
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10

NA NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10

NA NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
NA NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10

NA NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)

YS06-MW008-100
10/05/04

YS06-GW006B
YS06-MW006B-1004

10/07/04

YS06-GW007
YS06-MW007-1004

10/07/04
YS06-MW006-0600

06/23/00

YS06-GW006
YS06-MW006-0904

09/20/04
YS06-MW006P-0904

09/20/04
YS06-MW005B-1004

10/04/04

YS06-GW005B
YS06-MW005BP-1004

10/04/04

YS06-GW004 YS06-GW005
YS06-MW005-0600

06/22/00
YS06-MW004-0600

06/23/00
YS06-MW004-1004

10/05/04

YS06-GW003
YS06-MW003-1194

11/09/94

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover YorktYorktown-Eastover Yorktown-Eastover

Historical Data Historical Data GW RI Data Historical Data GW RI Data GW RI Data Historical Data GW RI Data GW RI Data GW RI Data GW RI Data GW RI Data

YS

10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
25 U NA 49 U NA 25 U NA NA 25 U 25 U 25 U 25 U 25
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 5 B 10 U 3 J 13
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10
10 U NA 20 U NA 10 U NA NA 10 U 10 U 10 U 10 U 10

NA NA 0.1 U NA 0.1 U NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1
NA NA 0.038 J NA 0.1 U NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1
NA NA 0.1 U NA 0.1 U NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1
NA NA 0.05 U NA 0.05 U NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05
NA NA 1 U NA 1 U NA NA 1 U 1 U 1 U 1 U 1
NA NA 2 U NA 2 U NA NA 2 U 2 U 2 U 2 U 2
NA NA 1 U NA 1 U NA NA 1 U 1 U 1 U 1 U 1
NA NA 1 U NA 1 U NA NA 1 U 1 U 1 U 1 U 1
NA NA 1 U NA 1 U NA NA 1 U 1 U 1 U 1 U 1
NA NA 1 U NA 1 U NA NA 1 U 1 U 1 U 1 U 1
NA NA 1 U NA 1 U NA NA 1 U 1 U 1 U 1 U 1
NA NA 0.1 U NA 0.1 U NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1
NA NA 0.05 U NA 0.05 U NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05
NA NA 0.1 U NA 0.1 U NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1
NA NA 0.1 U NA 0.1 U NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1
NA NA 0.1 U NA 0.1 U NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1
NA NA 0.1 U NA 0.1 U NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1
NA NA 0.1 U NA 0.1 U NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1
NA NA 0.05 U NA 0.05 U NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05
NA NA 13 NA 0.59 NA NA 0.05 U 0.05 U 0.05 U 0.029 B 0.05
NA NA 0.5 U NA 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5
NA NA 5 U NA 5 U NA NA 5 U 5 U 5 U 5 U 5
NA NA 0.05 U NA 0.05 U NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05
NA NA 0.05 U NA 0.05 U NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05
NA NA 0.05 U NA 0.063 J NA NA 0.05 U 0.05 U 0.013 J 0.036 J 0.05
NA NA 0.05 U NA 0.05 U NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05
NA NA 0.018 J NA 0.05 U NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
gamma-Chlordane

Explosives (UG/L)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
RDX
Tetryl

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium

YS06-MW008-100
10/05/04

YS06-GW006B
YS06-MW006B-1004

10/07/04

YS06-GW007
YS06-MW007-1004

10/07/04
YS06-MW006-0600

06/23/00

YS06-GW006
YS06-MW006-0904

09/20/04
YS06-MW006P-0904

09/20/04
YS06-MW005B-1004

10/04/04

YS06-GW005B
YS06-MW005BP-1004

10/04/04

YS06-GW004 YS06-GW005
YS06-MW005-0600

06/22/00
YS06-MW004-0600

06/23/00
YS06-MW004-1004

10/05/04

YS06-GW003
YS06-MW003-1194

11/09/94

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover YorktYorktown-Eastover Yorktown-Eastover

Historical Data Historical Data GW RI Data Historical Data GW RI Data GW RI Data Historical Data GW RI Data GW RI Data GW RI Data GW RI Data GW RI Data

YS

NA NA 0.05 U NA 0.05 U NA NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05

0.66 U 200 U 4 2 U 0.68 J NA 1 UL 2.5 U 2.5 U 2.5 U 2.5 U 2.5
1.1 U 200 U 2.6 2 U 0.74 J NA 1 UL 2.5 U 2.5 U 2.5 U 2.5 U 2.5

0.62 U 15,270 J 4,100 4 U 1.2 J NA 2 UL 2.5 U 2.5 U 2.5 U 2.5 U 2.5
1 U 500 U 40 5 U 13 NA 2.5 UL 2.5 U 2.5 U 2.5 U 17 2.5
1 U 500 U 5 U 5 U 5 U NA 2.5 UL 5 U 5 U 5 U 5 U 5

NA 4,073 2,300 6 U 6.6 NA 3 UL 5 U 5 U 5 U 5 U 5
0.75 U 500 U 17 5 U 5 U NA 2.5 UL 5 U 5 U 5 U 5 U 5
0.91 U 400 U 5 U 4 U 5 U NA 2 UL 5 U 5 U 5 U 5 U 5

1 U 2,797 1,900 4 U 9.1 NA 2 UL 5 U 5 U 5 U 5 U 5
NA 500 U 5 U 5 U 5 U NA 2.5 UL 5 U 5 U 5 U 5 U 5

0.61 U 665 2.5 U 2.74 J 8.2 NA 2 UL 2.5 U 2.5 U 2.5 U 2.5 U 2.5
0.73 U 300 U 2.5 U 3 U 2.5 U NA 1.5 UL 2.5 U 2.5 U 2.5 U 2.5 U 2.5
0.59 U 500 U 2.5 U 5 U 28 NA 2.5 UL 2.5 U 2.5 U 2.5 U 2.5 U 2.5

1 U 400 U 5 U 4 U 2.3 J NA 2 UL 5 U 5 U 5 U 5 U 5

794 J 869 154 B 133 J 18.6 B 21.5 B 1,080 80.7 U 80.7 U 600 56.9 B 226
12.2 U 2.1 U 2 U 2.1 U 4.6 B 2 U 2.1 U 1.9 U 1.9 U 2.7 B 2.3 B 2.5
2.5 13.3 2.9 J 17.5 1.8 U 1.8 U 8.2 J 2.1 U 2.1 U 1.8 U 1.8 U 1.8

32.3 305 J 319 11.8 J 22.4 J 21.3 B 32.5 J 20.6 B 19.4 B 53.1 J 49.8 J 30.3
0.1 U 0.2 U 0.14 B 0.2 U 0.1 U 0.1 U 0.22 J 0.1 U 0.1 U 0.36 B 0.1 U 0.1
1.5 U 0.2 U 0.61 B 0.2 U 0.23 B 0.2 U 0.6 J 0.2 U 0.2 U 0.34 B 0.24 B 0.2

91,800 174,000 158,000 73,700 108,000 108,213 136,000 117,000 112,000 111,000 161,000 96,100
2.5 1.2 J 0.5 U 1.2 J 0.86 B 0.5 U 5.6 J 0.9 U 0.9 U 3.3 B 0.52 B 1.5
1.9 U 1.6 J 0.95 B 0.5 U 0.88 B 0.37 B 1.9 J 0.5 U 0.5 U 3.3 B 0.81 B 0.3
4.8 3.4 J 0.5 U 1.1 J 0.53 B 0.5 U 2.2 J 0.6 U 0.6 U 1.9 B 0.5 U 0.52

5 U 156 189 0.9 U 1.6 U 1.6 B 0.9 U 1.1 U 1.1 U 1.6 U 1.6 U 1.6
2,120 J 7,480 21,300 1,870 25.1 B 25.3 B 3,100 43 U 43 U 2,550 66.3 B 1,010

1.9 K 10.5 0.9 U 2.1 J 0.9 U 0.9 U 1.3 U 1.1 U 1.1 U 0.9 U 0.9 U 0.9
3,100 400,000 357,000 12,500 3,330 J 3,349 B 4,560 J 2,790 J 2,680 J 3,270 J 4,500 J 3,930
86.2 223 200 119 64.4 64.9 306 220 207 45.4 169 58.4
0.2 U 0.17 L 0.1 UJ 0.17 L 0.1 UJ 0.1 U 0.15 L 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1
4.3 U 0.95 J 3 B 2.7 J 1.4 B 1.38 B 6.4 J 0.6 U 0.6 U 3.5 B 2.3 B 0.5

3,690 203,000 162,000 4,540 J 742 J 743 B 1,850 J 556 J 524 J 1,960 J 1,280 J 2,670
2.6 U 2.2 U 2.6 U 2.2 U 2.6 U 2.6 U 2.2 U 2.4 U 2.4 U 2.6 U 2.6 U 2.6

2 U 0.6 U 0.7 U 0.6 U 0.7 U 0.7 U 0.6 U 0.8 U 0.8 U 0.7 U 0.7 U 0.7
12,700 3,150,000 3,300,000 70,500 9,050 9,065 17,600 25,700 24,000 9,390 32,600 33,300

4 U 3.2 U 1.9 U 3.2 U 1.9 U 1.9 U 3.2 U 2.8 U 2.8 U 1.9 U 1.9 U 1.9
4.4 3.6 J 0.62 B 1.3 J 0.87 B 0.59 B 8.8 J 0.6 U 0.6 U 5.3 J 0.71 B 0.8
36 B 16,700 5,540 13,100 1.8 B 1.7 B 4.8 J 4.1 U 4.1 U 6.3 B 2.6 B 6

596 J 37 U 5.8 B 37 U 5.4 B 4.4 U 37 U 80.7 U 80.7 U 5.2 B 4.4 U 9.3
12.2 U 2.1 U 2 U 2.1 U 2 U 2 U 2.1 U 1.9 U 1.9 U 2 U 2 U 2
2.3 U 3.7 J 5.3 J 15.8 1.8 U 1.81 B 3.3 J 2.1 U 2.1 U 1.8 U 1.8 U 1.8

30.9 280 332 10.2 J 21.8 J 21.2 B 27.5 J 18.5 B 18.7 B 38.3 J 50.6 J 30.4
0.1 U 0.2 U 0.15 B 0.2 U 0.1 U 0.1 U 0.2 U 0.1 U 0.1 B 0.1 U 0.1 U 0.1



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/L)
Nitrate/Nitrite
Total dissolved solids (TDS)
Total suspended solids (TSS)

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level report
     J = Analyte present.  Reported value may or may no
     K = Analyte present.  Reported value may be biased
     L = Analyte present.  Reported value may be biased 
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccura
     UL = Not detected, quantitation limit is probably high

YS06-MW008-100
10/05/04

YS06-GW006B
YS06-MW006B-1004

10/07/04

YS06-GW007
YS06-MW007-1004

10/07/04
YS06-MW006-0600

06/23/00

YS06-GW006
YS06-MW006-0904

09/20/04
YS06-MW006P-0904

09/20/04
YS06-MW005B-1004

10/04/04

YS06-GW005B
YS06-MW005BP-1004

10/04/04

YS06-GW004 YS06-GW005
YS06-MW005-0600

06/22/00
YS06-MW004-0600

06/23/00
YS06-MW004-1004

10/05/04

YS06-GW003
YS06-MW003-1194

11/09/94

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover YorktYorktown-Eastover Yorktown-Eastover

Historical Data Historical Data GW RI Data Historical Data GW RI Data GW RI Data Historical Data GW RI Data GW RI Data GW RI Data GW RI Data GW RI Data

YS

1.5 U 1 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2
90,100 180,000 170,000 81,000 108,000 108,554 142,000 109,000 109,000 108,000 164,000 99,600

1.8 U 2.4 J 0.5 U 0.4 U 0.5 U 0.5 U 0.4 U 0.9 U 0.9 U 0.5 U 0.5 U 0.5
1.9 U 0.5 U 1.2 B 0.5 U 0.71 B 0.59 B 1.2 J 0.5 U 0.5 U 0.87 B 0.93 B 0.3

14.6 0.78 J 0.5 U 1.2 J 0.5 U 0.5 U 1.6 J 0.6 U 0.6 U 0.5 U 0.5 U 0.5
794 J 14.3 U 11,000 380 10.7 U 10.7 U 20.9 J 43 U 43 U 1,760 10.7 U 647
2.1 K 1.3 U 0.9 U 1.3 U 0.9 U 0.9 U 1.3 U 1.1 U 1.1 U 0.9 U 0.9 U 0.9

2,960 430,000 374,000 13,500 3,390 J 3,392 B 4,330 J 2,590 J 2,600 J 3,000 J 4,490 J 4,020
110 J 206 187 126 56.2 55.9 298 199 201 42.9 157 59.2
0.2 U 0.18 L 0.1 UJ 0.14 L 0.1 UJ 0.1 U 0.15 L 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1
4.3 U 3.1 J 1.3 B 1.9 B 0.91 B 0.63 B 3.2 B 1.6 J 1.5 J 0.5 U 1.8 B 0.5

3,600 202,000 J 176,000 4,500 J 712 J 723 B 1,460 J 522 J 533 J 1,670 J 1,400 J 2,730
2.6 U 2.2 U 2.6 U 2.2 U 2.6 U 2.6 U 2.2 U 2.4 U 2.4 U 2.6 U 2.6 U 2.6

2 U 0.6 U 0.7 U 0.6 U 0.7 U 0.7 U 0.6 U 0.8 U 0.8 U 0.7 U 0.7 U 0.7
13,000 3,240,000 3,530,000 72,100 9,220 9,355 17,100 24,100 24,500 9,400 32,400 35,600

4 U 4.2 J 1.9 U 3.2 U 3 B 1.9 U 3.2 U 2.8 U 2.8 U 1.9 U 1.9 U 1.9
1.4 U 0.4 U 0.4 U 0.56 J 0.73 B 0.4 U 0.56 J 0.6 U 0.6 U 0.4 U 0.48 B 0.4

1,740 J 20,000 1,980 13,300 0.7 U 0.7 U 53.5 4.1 U 4.1 U 0.7 U 0.7 U 0.7

NA NA NA NA NA NA NA NA NA NA NA NA
250 NA NA NA NA NA NA NA NA NA NA NA
230 NA NA NA NA NA NA NA NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 5.9 K 5.6 K 10 U 10 U 10 U 10 U 10 U

0.5 U 0.5 U NA NA NA NA NA
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.26 K 0.24 K 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 5 U 5 U 10 U 10 U 10 U 10 U 10 U
U 5 U 5 U 10 U 10 U 10 U 10 U 10 U
U 5 U 5 U 10 U 10 U 10 U 10 U 10 U
U 5 U 5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U

0.5 U 0.5 U NA NA NA NA NA
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 UJ 0.5 UJ 10 U 10 U 10 U 10 U 10 U
U 0.17 K 0.23 K 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.17 K 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 UJ 0.5 UJ 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 UJ 0.5 UJ 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.34 B 0.31 B 10 U 3 J 10 U 3 J 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 0.17 B 0.16 B 10 U 10 U 10 U 10 U 10 U

17,000 J 19,000 J 10 U 3 J 10 U 1 J 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 8 K 7.8 K 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 550 J 530 J 10 U 10 U 10 U 10 U 10 U
U 0.15 K 0.17 B 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U
U 7.7 K 7.3 K 10 U 10 U 10 U 10 U 10 U
U 0.5 U 0.5 U 10 U 10 U 10 U 10 U 10 U

YS06-GW010
YS06-MW010-1004

10/04/04

YS06-GW010A
YS06-MW010A-1004

10/05/04

YS06-GW009A
YS06-MW009A-1004

10/05/04

YS06-GW009B
YS06-MW009B-1004

10/07/04
04 YS06-MW008-0305

03/17/05
YS06-MW008P-0305

03/17/05

YS06-GW009
YS06-MW009-1004

10/05/04

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastovertown-Eastover

GW RI Data GW RI Data

S06-GW008
Yorktown-Eastover

YS06-GW008

GW RI DataGW RI Data GW RI Data GW RI Data GW RI Data

Yorktown-EastoverYorktown-Eastover



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)

Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran

YS06-GW010
YS06-MW010-1004

10/04/04

YS06-GW010A
YS06-MW010A-1004

10/05/04

YS06-GW009A
YS06-MW009A-1004

10/05/04

YS06-GW009B
YS06-MW009B-1004

10/07/04
04 YS06-MW008-0305

03/17/05
YS06-MW008P-0305

03/17/05

YS06-GW009
YS06-MW009-1004

10/05/04

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastovertown-Eastover

GW RI Data GW RI Data

S06-GW008
Yorktown-Eastover

YS06-GW008

GW RI DataGW RI Data GW RI Data GW RI Data GW RI Data

Yorktown-EastoverYorktown-Eastover

U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

U 10 UJ 10 UJ 18 U 10 U 10 U 10 U 10 U
U 25 U 25 U 45 U 25 U 25 U 25 U 25 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 25 UJ 25 UJ 45 U 25 U 25 U 25 U 25 U
U 10 U 10 U 120 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 25 U 25 U 45 U 25 U 25 U 25 U 25 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 25 U 25 U 45 U 25 U 25 U 25 U 25 U
U 25 U 25 U 45 U 25 U 25 U 25 U 25 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 UJ 10 UJ 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 25 U 25 U 45 U 25 U 25 U 25 U 25 U
U 25 U 25 U 45 U 25 U 25 U 25 U 25 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 UJ 10 UJ 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)

YS06-GW010
YS06-MW010-1004

10/04/04

YS06-GW010A
YS06-MW010A-1004

10/05/04

YS06-GW009A
YS06-MW009A-1004

10/05/04

YS06-GW009B
YS06-MW009B-1004

10/07/04
04 YS06-MW008-0305

03/17/05
YS06-MW008P-0305

03/17/05

YS06-GW009
YS06-MW009-1004

10/05/04

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastovertown-Eastover

GW RI Data GW RI Data

S06-GW008
Yorktown-Eastover

YS06-GW008

GW RI DataGW RI Data GW RI Data GW RI Data GW RI Data

Yorktown-EastoverYorktown-Eastover

U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 UJ 10 UJ 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 25 UJ 25 UJ 45 U 25 U 25 U 25 U 25 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U

10 U 10 U 6 J 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U
U 10 U 10 U 18 U 10 U 10 U 10 U 10 U

U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
U 0.05 U 0.05 U 1.2 0.05 U 0.05 U 0.062 0.05 U
U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
U 0.05 U 0.05 U 0.036 B 0.05 U 0.05 U 0.05 U 0.05 U
U 0.05 U 0.05 U 0.26 J 0.036 J 0.036 J 0.05 U 0.028 J
U 0.05 U 0.05 U 0.016 J 0.05 U 0.05 U 0.05 U 0.05 U
U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
gamma-Chlordane

Explosives (UG/L)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
RDX
Tetryl

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium

YS06-GW010
YS06-MW010-1004

10/04/04

YS06-GW010A
YS06-MW010A-1004

10/05/04

YS06-GW009A
YS06-MW009A-1004

10/05/04

YS06-GW009B
YS06-MW009B-1004

10/07/04
04 YS06-MW008-0305

03/17/05
YS06-MW008P-0305

03/17/05

YS06-GW009
YS06-MW009-1004

10/05/04

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastovertown-Eastover

GW RI Data GW RI Data

S06-GW008
Yorktown-Eastover

YS06-GW008

GW RI DataGW RI Data GW RI Data GW RI Data GW RI Data

Yorktown-EastoverYorktown-Eastover

U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

U 2.5 U 2.5 U 1.9 J 2.5 U 2.5 U 2.5 U 2.5 U
U 2.5 U 2.5 U 57 2.5 U 2.5 U 2.5 U 2.5 U
U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.95 J 2.5 U
U 2.5 U 2.5 U 130 2.5 U 2.5 U 2.5 U 2.5 U
U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
U 5 U 5 U 16 5 U 5 U 5 U 5 U
U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
U 5 U 5 U 17 5 U 5 U 5 U 5 U
U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
U 2.5 U 2.5 U 84 2.5 U 2.5 U 2.5 U 2.5 U
U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

97.1 B 88.5 B 12.9 B 364 3,770 70.3 B 49.3 B
B 3.9 B 2.1 U 2 U 2 U 2.3 B 2 U 2.1 B
U 2.1 U 2.1 U 1.8 U 1.8 U 2.9 J 1.8 U 1.8 U
J 26.6 B 27 B 57.7 J 59.4 J 33.1 J 29.4 J 24 J
U 0.1 U 0.1 U 0.1 U 0.1 U 0.28 B 0.1 U 0.1 U
U 0.3 U 0.3 U 0.23 B 0.2 U 0.23 B 0.2 U 0.2 U

102,000 102,000 222,000 114,000 94,000 118,000 100,000
B 0.63 B 0.6 U 0.5 U 2.5 B 18.9 B 0.68 B 0.5 U
U 0.6 U 0.6 U 1.6 B 0.38 B 3.2 B 0.3 U 0.38 B
B 0.4 U 0.4 U 0.5 U 0.5 U 1.9 B 0.5 U 0.5 U
U 0.8 U 0.8 U 2.4 B 1.6 U 1.6 U 1.6 U 1.6 U
B 700 689 10.7 U 822 B 6,320 147 B 923 B
U 1.3 U 1.3 U 0.9 U 0.9 U 1.1 B 0.9 U 0.9 U
J 3,810 J 3,860 J 13,400 5,360 11,600 5,230 7,940

55.1 55.5 97 204 324 6.7 J 59.3
UJ 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
U 0.8 U 0.8 U 1.1 B 1 B 6.9 B 0.94 B 1.1 B
J 2,770 J 2,820 J 3,410 J 4,240 J 9,150 1,910 J 2,680 J
U 2.7 U 2.7 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U
U 0.8 U 0.8 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U

34,500 34,900 274,000 77,000 128,000 42,600 31,400
U 3.6 B 3 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
B 0.5 U 0.5 U 0.64 B 1.1 B 11.2 J 0.84 B 0.4 U
B 1.6 B 1.5 B 2.9 B 5 B 39.6 2.1 B 3.4 B

B 29.1 B 24.3 U 20.1 B 8.2 B 7.5 B 8.7 B 6 B
U 2.5 U 2.5 U 2 U 2 U 2 U 2 U 2 U
U 3.6 U 3.6 U 1.8 U 2 J 3 J 1.8 U 1.8 U
J 35.6 J 34 J 59 J 58.1 J 24.2 J 29.6 J 26.1 J
U 0.32 B 0.28 B 0.1 B 0.1 U 0.1 U 0.1 U 0.1 U



Appendix G
Groundwater Analytical Results at Site 6

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/L)
Nitrate/Nitrite
Total dissolved solids (TDS)
Total suspended solids (TSS)

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level report
     J = Analyte present.  Reported value may or may no
     K = Analyte present.  Reported value may be biased
     L = Analyte present.  Reported value may be biased 
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccura
     UL = Not detected, quantitation limit is probably high

YS06-GW010
YS06-MW010-1004

10/04/04

YS06-GW010A
YS06-MW010A-1004

10/05/04

YS06-GW009A
YS06-MW009A-1004

10/05/04

YS06-GW009B
YS06-MW009B-1004

10/07/04
04 YS06-MW008-0305

03/17/05
YS06-MW008P-0305

03/17/05

YS06-GW009
YS06-MW009-1004

10/05/04

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastovertown-Eastover

GW RI Data GW RI Data

S06-GW008
Yorktown-Eastover

YS06-GW008

GW RI DataGW RI Data GW RI Data GW RI Data GW RI Data

Yorktown-EastoverYorktown-Eastover

U 0.3 U 0.3 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
105,000 101,000 229,000 113,000 86,500 119,000 108,000

U 0.9 U 0.9 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
B 0.6 U 0.6 U 2 B 0.82 B 5.4 B 0.67 B 0.72 B
U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
B 646 631 10.7 U 217 B 10.7 U 10.7 U 1,240
U 1.7 U 1.7 U 1.1 B 0.9 U 0.9 U 0.9 U 0.9 U
J 4,140 J 3,970 J 13,700 5,240 10,500 5,240 8,190

56.1 54 103 200 287 7.1 J 72.3
UJ 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ
U 1 U 1 U 0.86 B 0.5 U 1.8 B 0.5 U 0.89 B
J 3,090 J 3,020 J 3,590 J 4,140 J 8,120 1,910 J 2,820 J
U 3.9 U 3.9 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U
U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U

34,600 33,300 283,000 79,000 136,000 43,900 34,000
U 6.2 U 6.2 U 1.9 U 1.9 U 1.9 U 1.9 U 1.9 U
U 0.4 U 0.4 U 0.79 B 0.4 U 0.4 U 0.59 B 0.4 U
U 3.6 U 3.6 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA



Appendix G
Groundwater Analytical Results at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 2 NA 40 7 J 10 U 10 U 2 J 10 U 2 J 1 U 10 U 10 U
1,1,2,2-Tetrachloroethane 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
1,1,2-Trichloroethane 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
1,1-Dichloroethane 1 U NA 16 6 J 10 U 10 U 2 J 2 J 2 J 1 U 10 U 10 U
1,1-Dichloroethene 1 U NA 4 2 J 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
1,2,4-Trichlorobenzene NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
1,2-Dibromo-3-chloropropane 1 R NA 1 R 10 U 10 U 10 U 10 U 10 U 10 U 1 R 10 U 10 U
1,2-Dibromoethane 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
1,2-Dichlorobenzene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
1,2-Dichloroethane 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
1,2-Dichloropropane 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
1,3-Dichlorobenzene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
1,4-Dichlorobenzene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
2-Butanone 5 R NA 5 R 10 U 10 UJ 10 UJ 9 B 10 U 10 U 5 R 10 U 10 UJ
2-Hexanone 5 R NA 5 R 10 U 10 U 10 U 10 U 10 U 10 U 5 R 10 U 10 U
4-Methyl-2-pentanone 5 U NA 5 U 10 U 10 U 10 U 10 U 10 U 10 U 5 U 10 U 10 U
Acetone 5 R NA 5 R 2 B 10 U 10 U 10 U 10 U 10 U 5 R 2 B 10 U
Benzene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Bromochloromethane 1 U NA 1 U NA NA NA NA NA NA 1 U NA NA
Bromodichloromethane 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Bromoform 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Bromomethane 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Carbon disulfide 1 U NA 1 U 10 UJ 10 U 10 U 10 U 10 U 10 U 1 U 10 UJ 10 U
Carbon tetrachloride 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Chlorobenzene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Chloroethane 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Chloroform 3 U NA 2 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Chloromethane 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Cyclohexane NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
Dibromochloromethane 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Dichlorodifluoromethane (Freon-12) NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
Ethylbenzene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Methyl acetate NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
Methyl-tert-butyl ether (MTBE) NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
Methylcyclohexane NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
Methylene chloride 2 U NA 2 U 2 J 10 U 10 U 10 U 1 J 10 U 2 U 4 J 10 U
Styrene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Tetrachloroethene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Toluene 1 U NA 1 U 10 U 10 U 10 U 10 U 5 J 10 U 1 U 10 U 10 U
Trichloroethene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Trichlorofluoromethane(Freon-11) NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
Vinyl chloride 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
Xylene, total 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
cis-1,2-Dichloroethene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
cis-1,3-Dichloropropene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
isopropylbenzene NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U
trans-1,2-Dichloroethene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U
trans-1,3-Dichloropropene 1 U NA 1 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 10 U

Semi-volatile Organic Compounds (UG/L)

05/03/05
YS07-MW002-0805

08/02/05
YS07-MW003-1094

10/07/94
YS07-MW002-0600

06/09/00

YS07-GW002
YS07-MW002-0904

09/20/04
YS07-MW002P-0904

09/20/04
YS07-MW002-0205

02/09/05
YS07-MW002-0505

LTM Data

Yorktown-Eastover Yorktown-Eastover

YS07-MW001-1094
10/07/94

YS07-MW001-0904
09/17/04

YS07-GW001
YS07-MW002-1094

10/07/94
GW RI Data GW RI Data LTM Data LTM DataHistorical Data GW RI Data Historical Data Historical Data

YS07-MW003-0600
06/09/00

YS07-MW003-0904
09/22/04

Historical Data Historical Data GW RI Data

Yorktown-Eastover
YS07-GW003



Appendix G
Groundwater Analytical Results at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

05/03/05
YS07-MW002-0805

08/02/05
YS07-MW003-1094

10/07/94
YS07-MW002-0600

06/09/00

YS07-GW002
YS07-MW002-0904

09/20/04
YS07-MW002P-0904

09/20/04
YS07-MW002-0205

02/09/05
YS07-MW002-0505

LTM Data

Yorktown-Eastover Yorktown-Eastover

YS07-MW001-1094
10/07/94

YS07-MW001-0904
09/17/04

YS07-GW001
YS07-MW002-1094

10/07/94
GW RI Data GW RI Data LTM Data LTM DataHistorical Data GW RI Data Historical Data Historical Data

YS07-MW003-0600
06/09/00

YS07-MW003-0904
09/22/04

Historical Data Historical Data GW RI Data

Yorktown-Eastover
YS07-GW003

1,2,4-Trichlorobenzene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
1,2-Dichlorobenzene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
1,3-Dichlorobenzene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
1,4-Dichlorobenzene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
2,2'-oxybis(1-chloropropane) 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
2,4,5-Trichlorophenol 25 U NA 25 U NA NA NA NA NA NA 25 U NA NA
2,4,6-Trichlorophenol 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
2,4-Dichlorophenol 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
2,4-Dimethylphenol 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
2,4-Dinitrophenol 25 U NA 25 U NA NA NA NA NA NA 25 U NA NA
2,4-Dinitrotoluene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
2,6-Dinitrotoluene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
2-Chloronaphthalene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
2-Chlorophenol 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
2-Methylnaphthalene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
2-Methylphenol 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
2-Nitroaniline 25 U NA 25 U NA NA NA NA NA NA 25 U NA NA
2-Nitrophenol 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
3,3'-Dichlorobenzidine 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
3-Nitroaniline 25 U NA 25 U NA NA NA NA NA NA 25 U NA NA
4,6-Dinitro-2-methylphenol 25 U NA 25 U NA NA NA NA NA NA 25 U NA NA
4-Bromophenyl-phenylether 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
4-Chloro-3-methylphenol 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
4-Chloroaniline 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
4-Chlorophenyl-phenylether 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
4-Methylphenol 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
4-Nitroaniline 25 U NA 25 U NA NA NA NA NA NA 25 U NA NA
4-Nitrophenol 25 U NA 25 U NA NA NA NA NA NA 25 U NA NA
Acenaphthene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Acenaphthylene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Anthracene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Benzo(a)anthracene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Benzo(a)pyrene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Benzo(b)fluoranthene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Benzo(g,h,i)perylene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Benzo(k)fluoranthene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Butylbenzylphthalate 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Carbazole 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Chrysene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Di-n-butylphthalate 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Di-n-octylphthalate 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Dibenz(a,h)anthracene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Dibenzofuran 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Diethylphthalate 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Dimethyl phthalate 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Fluoranthene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Fluorene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Hexachlorobenzene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Hexachlorobutadiene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Hexachlorocyclopentadiene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Hexachloroethane 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Indeno(1,2,3-cd)pyrene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Isophorone 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA



Appendix G
Groundwater Analytical Results at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

05/03/05
YS07-MW002-0805

08/02/05
YS07-MW003-1094

10/07/94
YS07-MW002-0600

06/09/00

YS07-GW002
YS07-MW002-0904

09/20/04
YS07-MW002P-0904

09/20/04
YS07-MW002-0205

02/09/05
YS07-MW002-0505

LTM Data

Yorktown-Eastover Yorktown-Eastover

YS07-MW001-1094
10/07/94

YS07-MW001-0904
09/17/04

YS07-GW001
YS07-MW002-1094

10/07/94
GW RI Data GW RI Data LTM Data LTM DataHistorical Data GW RI Data Historical Data Historical Data

YS07-MW003-0600
06/09/00

YS07-MW003-0904
09/22/04

Historical Data Historical Data GW RI Data

Yorktown-Eastover
YS07-GW003

Naphthalene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Nitrobenzene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Pentachlorophenol 25 U NA 25 U NA NA NA NA NA NA 25 U NA NA
Phenanthrene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Phenol 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
Pyrene 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
bis(2-Chloroethoxy)methane 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
bis(2-Chloroethyl)ether 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
bis(2-Ethylhexyl)phthalate 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
n-Nitroso-di-n-propylamine 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA
n-Nitrosodiphenylamine 10 U NA 10 U NA NA NA NA NA NA 10 U NA NA

Explosives (UG/L)
1,3,5-Trinitrobenzene 0.66 U 2.5 U 0.66 U 1.2 U 5 U 5 U 2.5 U 2.5 U 2.5 U 0.66 U 1.6 U 2.5 U
1,3-Dinitrobenzene 1.1 U 2.5 U 1.1 U 1.2 U 5 U 5 U 2.5 U 2.5 U 2.5 U 1.1 U 1.6 U 2.5 U
2,4,6-Trinitrotoluene 0.62 U 2.5 U 0.62 U 2.4 U 5 U 5 U 2.5 U 2.5 U 2.5 U 0.62 U 3.2 U 2.5 U
2,4-Dinitrotoluene 1 U 2.5 U 1 U 3 U 5 U 5 U 2.5 U 5 U 5 U 1 U 4 U 2.5 U
2,6-Dinitrotoluene 1 U 5 U 1 U 3 U 10 U 10 U 5 U 5 U 5 U 1 U 4 U 5 U
2-Amino-4,6-dinitrotoluene NA 2.2 J NA 6.76 3.7 J 3.5 J 6 5.2 3.4 J NA 4.8 U 5 U
2-Nitrotoluene 0.75 U 5 U 0.75 U 3 U 10 U 10 U 5 U 5 U 5 U 0.75 U 4 U 5 U
3-Nitrotoluene 0.91 U 5 U 0.91 U 2.4 U 10 U 10 U 5 U 5 U 5 U 0.91 U 3.2 U 5 U
4-Amino-2,6-dinitrotoluene 5.5 5 U 37 8.94 8.4 J 8.1 J 6.3 4.5 J 1.6 J 2.5 3.2 U 5 UJ
4-Nitrotoluene NA 5 U NA 3 U 10 U 10 U 5 U 5 U 5 U NA 4 U 5 U
HMX 34 21 28 18.5 12 12 20 15 12 J 2.4 3.2 U 2.5 U
Nitrobenzene 0.73 U 2.5 U 0.73 U 1.8 U 5 U 5 U 2.5 U 2.5 U 2.5 U 0.73 U 2.4 U 2.5 U
RDX 34 13 180 96.4 67 64 84 69 38 13 4 U 2.5 U
Tetryl 1 U 5 U 1.6 U 2.4 U 10 U 10 U 5 U 5 U 5 U 1 U 3.2 U 5 U

Total Metals (UG/L)
Aluminum 1,680 L 80.7 U 7,060 L 263 80.7 U 80.7 U 90.8 B 17.5 B 13 U 2,970 L 74 B 80.7 U
Antimony 12.4 U 1.9 U 13.8 K 2.1 U 1.9 U 1.9 U 2.8 B 1.3 U 3.7 U 14.2 K 2.1 U 1.9 U
Arsenic 7.6 2.1 U 35.9 2.3 U 2.1 U 2.1 U 2.1 U 1.6 U 3.7 U 4.9 2.3 U 2.1 U
Barium 32.6 14.4 B 53.1 25.4 B 23.3 J 22.6 J 17 B 24.1 B 22.4 J 25.5 27.2 B 25 J
Beryllium 0.2 U 0.1 U 0.56 B 0.2 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.1 U
Cadmium 2.3 U 0.2 U 2.3 U 0.2 U 0.2 U 0.2 U 0.3 U 0.2 U 0.5 U 2.3 U 0.2 U 0.2 U
Calcium 120,000 98,400 164,000 125,000 126,000 124,000 135,000 130,000 123,000 80,600 92,800 97,600
Chromium 6.2 L 0.9 U 37.5 L 44.6 0.9 U 0.9 U 1.6 B 1.2 B 1.1 U 10.3 L 10.8 0.9 U
Cobalt 2.1 U 0.5 U 7.7 0.65 B 0.5 U 0.5 U 0.6 U 0.4 U 1.1 U 2.2 0.5 U 0.5 U
Copper 2.9 0.6 U 10.8 1.9 B 0.6 U 0.6 U 0.4 U 0.6 U 0.8 U 3.8 1.4 B 0.93 J
Cyanide 5 U 1.3 B 5 U 1.2 B 1.1 J 1.6 J 0.8 U 0.8 U 2.8 U 5 U 1.5 B 4.5 J
Iron 3,910 43 U 21,200 1,110 43 U 43 U 49 J 61.2 B 28 U 6,270 468 139 B
Lead 1.5 UL 1.1 U 4.2 L 1.3 U 1.1 UL 1.1 UL 1.3 U 1.2 U 1.6 U 1.5 UL 1.3 U 1.1 UL
Magnesium 2,960 2,000 J 4,990 2,510 B 2,310 J 2,290 J 2,520 J 2,540 B 2,580 J 1,980 2,320 B 2,280 J
Manganese 38.8 3.9 J 98.6 8.8 B 0.2 U 0.2 U 1.1 B 0.92 B 0.3 U 32.9 27.2 23.4
Mercury 0.2 U 0.1 UJ 0.2 U 0.15 B 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.14 B 0.1 U
Nickel 5.2 U 0.6 U 19.5 32.5 B 0.6 U 0.6 U 0.81 B 0.84 B 1.3 U 5.2 U 8.4 B 0.6 U
Potassium 1,880 669 J 3,980 929 B 691 J 679 J 677 J 721 B 675 J 3,440 1,160 B 910 J
Selenium 2.4 UL 2.4 U 2.4 UL 2.7 B 2.4 UL 2.4 UL 3.8 J 2.2 U 4.5 U 2.4 UL 2.2 B 2.4 UL
Silver 1.7 U 0.8 U 1.7 U 0.6 U 0.8 U 0.8 U 0.8 U 0.6 U 1.3 U 1.7 U 0.6 U 0.8 U
Sodium 6,880 4,840 J 9,970 11,000 9,600 9,620 9,870 9,180 9,060 7,560 7,520 6,810
Thallium 5.7 U 2.8 U 5.7 U 6.4 B 2.8 UL 2.8 UL 3 UL 2.8 U 4 UL 5.7 U 3.2 U 2.8 UL
Vanadium 10.7 0.6 U 57.4 3.2 B 0.6 U 0.6 U 0.5 U 0.56 B 0.8 U 21.5 1.4 B 0.6 U
Zinc 14.2 B 4.1 U 52.5 U 1.3 B 4.1 U 4.1 U 1.7 B 1.9 B 1.3 U 24.9 J 0.97 B 21.9



Appendix G
Groundwater Analytical Results at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

05/03/05
YS07-MW002-0805

08/02/05
YS07-MW003-1094

10/07/94
YS07-MW002-0600

06/09/00

YS07-GW002
YS07-MW002-0904

09/20/04
YS07-MW002P-0904

09/20/04
YS07-MW002-0205

02/09/05
YS07-MW002-0505

LTM Data

Yorktown-Eastover Yorktown-Eastover

YS07-MW001-1094
10/07/94

YS07-MW001-0904
09/17/04

YS07-GW001
YS07-MW002-1094

10/07/94
GW RI Data GW RI Data LTM Data LTM DataHistorical Data GW RI Data Historical Data Historical Data

YS07-MW003-0600
06/09/00

YS07-MW003-0904
09/22/04

Historical Data Historical Data GW RI Data

Yorktown-Eastover
YS07-GW003

Dissolved Metals (UG/L)
Aluminum 11.5 U 80.7 U 11.5 U 37 U 80.7 U 80.7 U 13.5 U 11.4 U 12.7 B 27.8 37 U 80.7 U
Antimony 12.4 U 1.9 U 12.4 U 2.1 U 1.9 U 1.9 U 2.9 B 1.3 U 1.7 U 13.7 2.1 U 1.9 U
Arsenic 2.3 UL 2.1 U 2.3 UL 2.3 U 2.1 U 2.1 U 2.1 U 1.6 U 1.9 U 2.3 UL 2.7 J 2.1 U
Barium 27.3 14 B 27.6 25.3 J 22.3 J 22.4 J 16 B 23 J 23.4 J 12.6 27.7 J 25.2 J
Beryllium 0.2 U 0.1 U 0.2 U 0.2 U 0.1 U 0.1 U 0.1 U 0.1 U 0.13 B 0.2 U 0.2 U 0.1 U
Cadmium 2.3 U 0.2 U 2.3 U 0.2 U 0.2 U 0.2 U 0.3 U 0.2 U 0.2 U 2.3 U 0.2 U 0.2 U
Calcium 118,000 97,400 131,000 128,000 121,000 124,000 132,000 123,000 125,000 46,200 93,600 99,200
Chromium 1.5 UL 0.9 U 1.5 U 0.5 J 0.9 U 0.9 U 1.3 B 1.2 B 1.6 J 1.5 UL 0.4 U 0.9 U
Cobalt 2.1 U 0.5 U 2.3 0.5 U 0.5 U 0.5 U 0.6 U 0.7 B 0.6 U 2.1 U 0.5 U 0.82 J
Copper 1.1 U 0.6 U 1.1 U 1 J 0.6 U 0.6 U 0.4 U 1.1 B 0.5 U 1.5 1.3 J 0.6 U
Iron 3.8 B 43 U 1.9 U 19.2 J 43 U 43 U 11.2 U 10 U 13.1 U 11.1 B 15.6 J 43 U
Lead 1.4 UL 1.1 U 1.4 UL 1.3 U 1.1 UL 1.1 UL 1.3 U 1.2 U 1.4 UL 1.4 UL 1.3 U 1.1 UL
Magnesium 2,580 1,990 J 2,630 2,550 J 2,230 J 2,280 J 2,430 J 2,440 J 2,490 J 930 2,400 J 2,310 J
Manganese 21 0.72 B 1.8 6 J 0.2 U 0.2 U 0.74 B 2.5 B 0.26 B 0.9 26.7 24.7
Mercury 0.2 U 0.1 UJ 0.2 U 0.14 L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.14 L 0.1 U
Nickel 5.2 U 0.6 U 5.2 U 22.3 J 0.6 U 0.6 U 0.8 U 0.8 U 0.9 U 5.2 U 7 J 0.6 U
Potassium 1,100 709 J 1,200 847 J 652 J 654 J 629 J 774 B 735 J 2,160 1,140 J 903 J
Selenium 2.8 K 2.4 U 2.6 U 2.2 U 2.4 UL 2.4 UL 2.7 U 2.2 UL 3 U 2.6 U 2.2 U 2.4 UL
Silver 1.7 U 0.8 U 1.7 U 0.6 U 0.8 U 0.8 U 0.8 U 0.6 U 0.7 U 1.7 U 0.6 U 0.8 U
Sodium 6,600 5,150 10,000 11,100 9,130 9,380 9,540 9,040 8,620 7,020 7,600 6,730
Thallium 4 U 2.8 U 4 U 3.2 U 2.8 UL 2.8 UL 3 UL 2.8 UL 2.8 U 4 U 3.2 U 2.8 UL
Vanadium 1.8 U 0.6 U 2 0.41 J 0.6 U 0.6 U 0.5 U 0.3 B 0.5 U 8.6 0.73 J 0.6 U
Zinc 3.8 B 4.1 U 4 B 0.8 U 4.1 U 4.1 U 1.7 B 4.4 B 1.8 B 4.6 B 0.8 U 22.5

Wet Chemistry (MG/L)
Nitrate/Nitrite 1.8 NA 2 NA NA NA NA NA NA 0.03 NA NA
Total dissolved solids (TDS) 250 NA 370 NA NA NA NA NA NA 110 NA NA
Total suspended solids (TSS) 63 NA 530 NA NA NA NA NA NA 190 NA NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher



Appendix G
Groundwater Analytical Results at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
isopropylbenzene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene

Semi-volatile Organic Compounds (UG/L)

10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA
10 U 10 U 10 U 10 U 10 U 10 U 1 R 1 R
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 5 R 5 R
10 U 10 U 10 U 10 U 10 U 10 U 5 R 5 R
10 U 10 U 10 U 10 U 10 U 10 U 5 U 5 U
10 U 10 UJ 10 U 10 U 10 U 10 U 5 R 5 R
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U

NA NA NA NA NA NA 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA
10 U 10 U 10 U 10 U 10 U 10 U NA NA
10 U 10 U 10 U 10 U 10 U 10 U NA NA
10 U 10 U 10 U 1 J 10 U 10 U 2 U 0.7 B
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U NA NA
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U

YS07-MW004P-1094
10/08/94

YS07-GW004
YS07-MW003P-0805

08/04/05
YS07-MW004-1094

10/08/9405/05/05
YS07-MW003P-0505

05/05/05
YS07-MW003-0805

08/04/05

Yorktown-Eastover

YS07-MW003-0205
02/11/05

YS07-MW003P-0205
02/11/05

YS07-MW003-0505

LTM Data LTM Data Historical Data Historical DataLTM Data LTM Data LTM Data LTM Data

Yorktown-Eastover
YS07-GW003



Appendix G
Groundwater Analytical Results at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

YS07-MW004P-1094
10/08/94

YS07-GW004
YS07-MW003P-0805

08/04/05
YS07-MW004-1094

10/08/9405/05/05
YS07-MW003P-0505

05/05/05
YS07-MW003-0805

08/04/05

Yorktown-Eastover

YS07-MW003-0205
02/11/05

YS07-MW003P-0205
02/11/05

YS07-MW003-0505

LTM Data LTM Data Historical Data Historical DataLTM Data LTM Data LTM Data LTM Data

Yorktown-Eastover
YS07-GW003

NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 25 U 25 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 25 U 25 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 25 U 25 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 25 U 25 U
NA NA NA NA NA NA 25 U 25 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 25 U 25 U
NA NA NA NA NA NA 25 U 25 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U



Appendix G
Groundwater Analytical Results at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Explosives (UG/L)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Nitrobenzene
RDX
Tetryl

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

YS07-MW004P-1094
10/08/94

YS07-GW004
YS07-MW003P-0805

08/04/05
YS07-MW004-1094

10/08/9405/05/05
YS07-MW003P-0505

05/05/05
YS07-MW003-0805

08/04/05

Yorktown-Eastover

YS07-MW003-0205
02/11/05

YS07-MW003P-0205
02/11/05

YS07-MW003-0505

LTM Data LTM Data Historical Data Historical DataLTM Data LTM Data LTM Data LTM Data

Yorktown-Eastover
YS07-GW003

NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 25 U 25 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U
NA NA NA NA NA NA 10 U 10 U

2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.66 U 0.66 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 1.1 U 1.1 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.62 U 0.62 U
2.5 U 2.5 U 5 U 5 U 5 U 5 U 1 U 1 U

5 U 5 U 5 U 5 U 5 U 5 U 1 U 1 U
5 U 5 U 5 U 5 U 5 U 5 U NA NA
5 U 5 U 5 U 5 U 5 U 5 U 0.75 U 0.75 U
5 U 5 U 5 U 5 U 5 U 5 U 0.91 U 0.91 U
5 U 5 U 5 U 5 U 5 U 5 U 1 U 1 U
5 U 5 U 5 U 5 U 5 U 5 U NA NA

2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.61 U 0.61 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.73 U 0.73 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.59 U 0.59 U

5 U 5 U 5 U 5 U 5 U 5 U 1 U 1 U

69.7 B 28.4 B 20.2 B 19.4 B 30.7 B 27.6 B 6,070 L 9,590 J
2.1 B 2.1 U 1.8 B 1.3 U 3.7 U 3.7 U 14.4 K 12.2 U
2.1 U 2.1 U 1.6 U 1.6 U 3.7 U 3.7 U 14.3 15.9

21.9 B 20.4 B 30 B 30 B 27 J 25.9 J 51.6 62.6
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.61 1 U
0.3 U 0.3 U 0.2 U 0.2 U 0.5 U 0.5 U 2.3 U 1.5 U

111,000 108,000 109,000 110,000 103,000 99,700 131,000 153,000
0.77 B 0.65 B 1.5 B 1.5 B 1.1 J 1.1 U 23.7 L 36.2
1.4 J 1.1 J 1.6 B 1.4 B 1.2 J 1.1 U 5.3 7.8
0.4 U 0.4 U 1.3 B 0.96 B 0.8 U 0.8 U 8.5 9.8

1 B 0.8 U 0.8 U 0.8 U 2.8 U 2.8 U 5 U 5 U
255 171 211 214 177 153 20,100 29,600
1.3 U 1.3 U 1.2 U 1.2 U 1.6 U 1.6 U 2.7 L 8.3 K

2,610 J 2,510 J 2,640 B 2,690 B 2,620 J 2,550 J 4,470 5,970
27.6 26.3 26.4 26.7 25.3 J 24.3 J 101 125
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 UL

0.93 B 0.8 U 1.9 B 1.3 B 1.3 U 1.3 U 11.7 12
896 J 843 J 1,040 B 1,180 B 1,020 J 997 J 5,280 6,950
2.7 U 2.7 U 2.2 U 2.2 U 4.5 U 4.5 U 2.4 UL 2.6 U
0.8 U 0.8 U 0.6 U 0.6 U 1.3 U 1.3 U 1.7 U 2 UL

7,670 7,340 7,930 8,070 7,700 7,380 4,710 5,330
3 UL 3 UL 2.8 U 2.8 U 4 UL 4 UL 5.7 U 4 UL

0.5 U 0.5 U 0.5 B 0.3 U 0.8 U 0.8 U 24.6 36.9
14.8 J 79.1 2.7 B 4 B 1.3 U 1.3 U 47.6 J 52.7 J



Appendix G
Groundwater Analytical Results at Site 7

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry (MG/L)
Nitrate/Nitrite
Total dissolved solids (TDS)
Total suspended solids (TSS)

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level repor
     J = Analyte present.  Reported value may or may no
     K = Analyte present.  Reported value may be biased
     L = Analyte present.  Reported value may be biased
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccur
     UL = Not detected, quantitation limit is probably high

YS07-MW004P-1094
10/08/94

YS07-GW004
YS07-MW003P-0805

08/04/05
YS07-MW004-1094

10/08/9405/05/05
YS07-MW003P-0505

05/05/05
YS07-MW003-0805

08/04/05

Yorktown-Eastover

YS07-MW003-0205
02/11/05

YS07-MW003P-0205
02/11/05

YS07-MW003-0505

LTM Data LTM Data Historical Data Historical DataLTM Data LTM Data LTM Data LTM Data

Yorktown-Eastover
YS07-GW003

13.5 U 13.5 U 11.4 U 11.4 U 11.7 U 19.4 B 11.5 U 11 U
2.6 B 2.1 U 2.1 B 1.3 U 1.7 U 1.7 U 12.8 12.2 U
2.1 U 2.1 U 1.6 U 1.6 U 1.9 U 1.9 U 2.3 UL 2.3 U

21.6 B 21.4 B 28.9 J 28.3 J 27.4 J 27.5 J 29.3 28.8
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.17 B 0.2 U 1 U
0.3 U 0.3 U 0.2 U 0.2 U 0.2 U 0.2 U 2.3 U 1.5 UL

110,000 111,000 106,000 103,000 101,000 101,000 62,000 63,100
0.6 U 0.6 U 1.3 B 2.7 B 1.2 J 1.8 J 1.5 U 1.8 U
0.6 U 0.6 U 0.4 U 0.4 U 0.82 J 0.69 J 2.1 U 1.9 U
0.4 U 0.4 U 1.3 B 1.3 B 0.5 U 0.5 U 1.1 U 2
133 120 145 146 187 206 3.3 B 7 B
1.3 U 1.3 U 1.2 U 1.2 U 1.4 U 1.4 UL 1.4 UL 1.4 U

2,590 J 2,610 J 2,570 J 2,510 J 2,480 J 2,500 J 999 1,000
26.5 26.8 26.7 25.6 25 25.8 26.5 26.3
0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 UL
0.8 U 0.8 U 1.8 B 2.8 B 8.3 J 4.7 J 5.2 U 4.3 U
881 J 872 J 1,090 B 1,060 B 1,060 J 1,060 J 1,370 1,490
2.7 U 2.7 U 2.2 UL 2.2 UL 3 U 3 U 2.6 U 2.6 UL
0.8 U 0.8 U 0.6 U 0.6 U 0.7 U 0.7 U 1.7 U 2 U

7,780 7,890 7,720 7,570 7,220 7,200 4,210 4,150
3 UL 3 UL 3.7 B 2.8 UL 4.2 B 2.8 U 4 U 4 UL

0.5 U 0.5 U 0.3 U 0.3 U 0.5 U 0.5 U 1.8 U 1.4 U
16.4 J 18.1 J 4.5 B 6.9 B 2.1 B 3.2 B 4.8 B 5.3 B

NA NA NA NA NA NA 0.05 0.04
NA NA NA NA NA NA 180 20
NA NA NA NA NA NA 620 500



Appendix G
Groundwater Analytical Results at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
1,1,2,2-Tetrachloroethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
1,1,2-Trichloroethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
1,1-Dichloroethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
1,1-Dichloroethene 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
1,2-Dichloroethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
1,2-Dichloroethene (total) 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
1,2-Dichloropropane 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
2-Butanone 10 UJ 10 U NA 10 UJ 10 U NA 10 UJ 10 UJ 10 U 10 U 10 U NA
2-Hexanone 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
4-Methyl-2-pentanone 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Acetone 10 U 10 U NA 10 U 10 UJ NA 10 U 10 U 10 U 10 U 10 U NA
Benzene 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Bromodichloromethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Bromoform 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Bromomethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Carbon disulfide 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Carbon tetrachloride 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Chlorobenzene 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Chloroethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Chloroform 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Chloromethane 10 U 3 J NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Dibromochloromethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Dimethyl phthalate 10 U NA NA 10 U NA NA 12 U 11 U NA NA NA NA
Ethylbenzene 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Methylene chloride 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Styrene 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Tetrachloroethene NA 10 U NA NA 10 U NA NA NA 10 U 10 U 10 U NA
Toluene 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Trichloroethene 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Vinyl chloride 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
Xylene, total 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
bis(2-Chloroethoxy)methane 10 U NA NA 10 U NA NA 12 U 11 U NA NA NA NA
cis-1,3-Dichloropropene 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA
trans-1,3-Dichloropropene 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U 10 U 10 U NA

Semi-volatile Organic Compounds (UG/L)
1,2,4-Trichlorobenzene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
1,2-Dichlorobenzene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
1,3-Dichlorobenzene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
1,4-Dichlorobenzene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
2,2'-oxybis(1-chloropropane) 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
2,4,5-Trichlorophenol 26 U 25 U NA 26 U 25 U NA 30 U 27 U 24 U 25 U 25 U NA
2,4,6-Trichlorophenol 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
2,4-Dichlorophenol 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
2,4-Dimethylphenol 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
2,4-Dinitrophenol 26 U 25 U NA 26 U 25 U NA 30 U 27 U 24 U 25 U 25 U NA
2,4-Dinitrotoluene NA 10 U NA NA 10 U NA NA NA 10 U 10 U 10 U NA
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09/16/04
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11/15/96

Columbia Columbia Columbia
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Historical Data Historical Data GW RI Data Historical Data Historical Data GW RI Data Historical Data Historical Data Historical Data Historical Data Historical Data GW RI Data



Appendix G
Groundwater Analytical Results at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
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2,6-Dinitrotoluene NA 10 U NA NA 10 U NA NA NA 10 U 10 U 10 U NA
2-Chloronaphthalene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
2-Chlorophenol 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
2-Methylnaphthalene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
2-Methylphenol 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
2-Nitroaniline 10 U 25 U NA 26 U 25 U NA 30 U 27 U 24 U 25 U 25 U NA
2-Nitrophenol 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
3,3'-Dichlorobenzidine 10 U 10 U NA 10 U 10 U NA 12 U 11 UJ 10 U 10 U 10 U NA
3-Nitroaniline 26 U 25 U NA 26 U 25 U NA 30 U 27 U 24 U 25 U 25 U NA
4,6-Dinitro-2-methylphenol 26 U 25 U NA 26 U 25 U NA 30 U 27 U 24 U 25 U 25 U NA
4-Bromophenyl-phenylether 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
4-Chloro-3-methylphenol 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
4-Chloroaniline 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
4-Chlorophenyl-phenylether 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
4-Methylphenol 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
4-Nitroaniline 26 U 25 U NA 26 U 25 U NA 30 U 27 U 24 U 25 U 25 U NA
4-Nitrophenol 26 U 25 U NA 26 U 25 U NA 30 U 27 U 24 U 25 U 25 U NA
Acenaphthene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Acenaphthylene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Anthracene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Benzo(a)anthracene 10 U 10 U NA 10 U 10 U NA 12 U 11 UJ 10 U 10 U 10 U NA
Benzo(a)pyrene 10 U 10 U NA 10 U 10 U NA 12 U 11 UJ 10 U 10 U 10 U NA
Benzo(b)fluoranthene 10 U 10 U NA 10 U 10 U NA 12 U 11 UJ 10 U 10 U 10 U NA
Benzo(g,h,i)perylene 10 U 10 U NA 10 U 10 U NA 12 U 11 UJ 10 U 10 U 10 U NA
Benzo(k)fluoranthene 10 U 10 U NA 10 U 10 U NA 12 U 11 UJ 10 U 10 U 10 U NA
Butylbenzylphthalate 10 U 10 U NA 10 U 10 U NA 12 U 11 UJ 10 U 10 U 10 U NA
Carbazole 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Chrysene 10 U 10 U NA 10 U 10 U NA 12 U 11 UJ 10 U 10 U 10 U NA
Di-n-butylphthalate 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Di-n-octylphthalate 10 U 10 U NA 10 U 10 U NA 12 U 11 UJ 10 U 10 U 10 U NA
Dibenz(a,h)anthracene 10 U 10 U NA 10 U 10 U NA 12 U 11 UJ 10 U 10 U 10 U NA
Dibenzofuran 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Diethylphthalate 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Dimethyl phthalate NA 10 U NA NA 10 U NA NA NA 10 U 10 U 10 U NA
Fluoranthene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Fluorene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Hexachlorobenzene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Hexachlorobutadiene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Hexachlorocyclopentadiene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Hexachloroethane 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Indeno(1,2,3-cd)pyrene 10 U 10 U NA 10 U 10 U NA 12 U 11 UJ 10 U 10 U 10 U NA
Isophorone 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Naphthalene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Nitrobenzene NA 10 U NA NA 10 U NA NA NA 10 U 10 U 10 U NA
Pentachlorophenol 26 U 25 U NA 26 U 25 U NA 30 U 27 U 1 J 25 U 25 U NA
Phenanthrene 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Phenol 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA
Pyrene 10 U 10 U NA 10 U 10 U NA 12 U 11 UJ 10 U 10 U 10 U NA
bis(2-Chloroethoxy)methane NA 10 U NA NA 10 U NA NA NA 10 U 10 U 10 U NA
bis(2-Chloroethyl)ether 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA



Appendix G
Groundwater Analytical Results at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
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bis(2-Ethylhexyl)phthalate 12 U 10 U NA 22 U 10 U NA 12 U 11 UJ 1 B 10 U 10 U NA
n-Nitroso-di-n-propylamine 10 U NA NA 10 U NA NA 12 U 11 U 10 U NA NA NA
n-Nitrosodiphenylamine 10 U 10 U NA 10 U 10 U NA 12 U 11 U 10 U 10 U 10 U NA

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD NA 0.1 U NA NA 0.1 U NA NA NA 0.094 U 0.1 U 0.1 U NA
4,4'-DDE NA 0.1 U NA NA 0.1 U NA NA NA 0.094 U 0.1 U 0.1 U NA
4,4'-DDT NA 0.1 U NA NA 0.1 U NA NA NA 0.094 U 0.1 U 0.1 U NA
Aldrin NA 0.05 U NA NA 0.033 B NA NA NA 0.047 U 0.05 U 0.05 U NA
Aroclor-1016 NA 1 U NA NA 1 U NA NA NA 0.94 U 1 U 1 U NA
Aroclor-1221 NA 2 U NA NA 2 U NA NA NA 1.9 U 2 U 2 U NA
Aroclor-1232 NA 1 U NA NA 1 U NA NA NA 0.94 U 1 U 1 U NA
Aroclor-1242 NA 1 U NA NA 1 U NA NA NA 0.94 U 1 U 1 U NA
Aroclor-1248 NA 1 U NA NA 1 U NA NA NA 0.94 U 1 U 1 U NA
Aroclor-1254 NA 1 U NA NA 1 U NA NA NA 0.94 U 1 U 1 U NA
Aroclor-1260 NA 1 U NA NA 1 U NA NA NA 0.94 U 1 U 1 U NA
Dieldrin NA 0.1 U NA NA 0.1 U NA NA NA 0.094 U 0.1 U 0.1 U NA
Endosulfan I NA 0.05 U NA NA 0.05 U NA NA NA 0.047 U 0.05 U 0.05 U NA
Endosulfan II NA 0.1 U NA NA 0.1 U NA NA NA 0.094 U 0.1 U 0.1 U NA
Endosulfan sulfate NA 0.1 U NA NA 0.1 U NA NA NA 0.094 U 0.1 U 0.1 U NA
Endrin NA 0.1 U NA NA 0.1 U NA NA NA 0.094 U 0.1 U 0.1 U NA
Endrin aldehyde NA 0.1 U NA NA 0.1 U NA NA NA 0.094 U 0.1 U 0.1 U NA
Endrin ketone NA 0.1 U NA NA 0.1 U NA NA NA 0.094 U 0.1 U 0.1 U NA
Heptachlor NA 0.05 U NA NA 0.05 U NA NA NA 0.047 U 0.05 U 0.05 U NA
Heptachlor epoxide NA 0.05 U NA NA 0.05 U NA NA NA 0.047 U 0.05 U 0.05 U NA
Methoxychlor NA 0.5 U NA NA 0.5 U NA NA NA 0.47 U 0.5 U 0.5 U NA
Toxaphene NA 5 U NA NA 5 U NA NA NA 4.7 U 5 U 5 U NA
alpha-BHC NA 0.05 U NA NA 0.05 U NA NA NA 0.047 U 0.05 U 0.05 U NA
alpha-Chlordane NA 0.05 U NA NA 0.05 U NA NA NA 0.047 U 0.05 U 0.05 U NA
beta-BHC NA 0.05 U NA NA 0.05 U NA NA NA 0.047 U 0.05 U 0.05 U NA
delta-BHC NA 0.05 U NA NA 0.05 U NA NA NA 0.047 U 0.05 U 0.05 U NA
gamma-BHC (Lindane) NA 0.05 U NA NA 0.05 U NA NA NA 0.047 U 0.05 U 0.05 U NA
gamma-Chlordane NA 0.05 U NA NA 0.05 U NA NA NA 0.047 U 0.05 U 0.05 U NA

Explosives (UG/L)
1,3,5-Trinitrobenzene 1.3 U 200 U 2.5 U 1.3 U 200 U 2.5 U 1.3 U 1.3 U 0.088 U 400 U 200 U 2.5 U
1,3-Dinitrobenzene 0.31 U 200 U 2.5 U 0.31 U 200 U 2.5 U 0.31 U 0.31 U 0.081 U 400 U 200 U 2.5 U
2,4,6-Trinitrotoluene 1.3 U 200 U 2.5 U 1.3 U 200 U 2.5 U 1.3 U 1.3 U 0.084 U 400 U 200 U 2.5 U
2,4-Dinitrotoluene 0.31 U NA 2.5 U 0.31 U NA 2.5 U 0.31 U 0.31 U NA NA NA 2.5 U
2,6-Dinitrotoluene 0.31 U NA 5 U 0.31 U NA 5 U 0.31 U 0.31 U NA NA NA 5 U
2-Amino-4,6-dinitrotoluene NA NA 5 U NA NA 5 U NA NA NA NA NA 5 U
2-Nitrotoluene NA 200 U 5 U NA 200 U 5 U NA NA 0.34 U 400 U 200 U 5 U
3-Nitrotoluene NA 200 U 5 U NA 200 U 5 U NA NA 0.34 U 400 U 200 U 5 U
4-Amino-2,6-dinitrotoluene NA NA 5 U NA NA 5 U NA NA NA NA NA 5 U
4-Nitrotoluene NA NA 5 U NA NA 5 U NA NA 1 U NA NA 5 U
Aminodinitrotoluenes NA 200 U NA NA 200 U NA NA NA 0.14 U 1,100 1,400 NA
Dinitrotoluene mixture NA 200 U NA NA 200 U NA NA NA 0.14 U 400 U 500 U NA
HMX 63 U 500 U 2.5 U 63 U 500 U 2.5 U 3 4.2 0.74 U 1,000 U 500 U 2.5 U
Nitrobenzene 0.31 U 200 U 2.5 U 0.31 U 200 U 2.5 U 0.31 U 0.31 U 0.14 U 400 U 200 U 2.5 U
RDX 63 U 500 U 2.5 U 63 U 500 U 2.5 U 20 28 0.36 U 6,200 5,100 J 2.5 U
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Groundwater Analytical Results at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown
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Tetryl 3.1 U 200 U 5 U 3.1 U 200 U 5 U 3.1 U 3.1 U 0.26 U 400 U 200 U 5 U

Total Metals (UG/L)
Aluminum 15,400 J 1,390 811 20,000 J 526 1,350 1,370 J 1,460 J 294 B 254 151 B 166 B
Antimony 44 J 3 U 1.9 U 44 U 3 U 1.9 U 44 44 U 19.8 U 3 U 3 U 1.9 U
Arsenic 7.5 11.4 B 2.4 B 13.7 J 3 U 2.1 U 2 U 2 UJ 0.9 U 3 U 3 U 2.1 U
Barium 82.9 12.7 12.1 B 152 73.2 107 B 66.9 B 69.5 58.4 43.7 43.1 128 B
Beryllium 1.1 1 U 0.1 U 152 1.1 0.68 B 1 U 1 U 0.8 U 1 U 1 U 1 B
Cadmium 4 U 1 U 0.2 U 4 U 1 U 0.2 U 4 U 4 U 2.2 U 1 U 1 U 0.2 U
Calcium 8,910 5,720 6,250 5,600 2,160 457 J 5,190 5,420 4,210 4,220 4,340 2,650 J
Chromium 36.6 1 UL 0.9 U 61.4 1 UL 0.9 U 8 U 14 2.4 U 1 UL 1 UL 0.9 U
Cobalt 11.7 2 U 0.88 B 19.3 3.9 4.3 B 7.3 7.3 6.6 4.4 4.4 5.4 B
Copper 18.6 2.9 B 0.6 U 19.2 1 U 0.6 U 6.2 5.9 2 U 2.7 B 1 U 0.6 U
Cyanide NA 3 U 1.1 U NA 3 U 1.1 U NA NA 10 U 3 U 3 U 1.3 B
Iron 31,300 J 5,710 2,580 457 J 2,000 622 2,710 2,990 J 229 1,230 1,250 3,130
Lead 15.7 2 U 1.1 U 19.5 2 U 1.1 U 6.9 2 U 0.95 2 U 2 U 1.1 U
Magnesium 2,010 333 290 J 5,000 970 495 J 1,970 2,050 772 1,210 1,290 866 J
Manganese 104 10.9 14.8 J 117 10.4 16.5 25.7 30.7 8.3 B 17.7 18.2 21.9
Mercury 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ
Nickel 18 U 2 U 0.6 U 30.1 5.3 1.7 J 18 U 18 U 11.3 U 10.8 4 1.9 J
Potassium 2,240 269 B 152 J 3,880 240 B 93.5 J 996 970 U 828 U 475 524 319 J
Selenium 2 UJ 3 UL 2.4 U 2 UJ 3 UL 2.4 U 2 U 2 UJ 1.3 U 3 UL 3 UL 2.4 U
Silver 6 U 1 U 0.8 U 6 U 1 U 0.8 U 6 U 6 U 3.1 U 1 U 1 UL 0.8 U
Sodium 2,000 2,770 2,250 J 6,450 5,360 4,250 J 3,700 3,870 2,390 3,080 3,230 3,920 J
Thallium 2 UJ 6 U 2.8 U 20 U 6 U 2.8 U 2 U 2 UJ 0.9 U 6 U 6 U 2.8 U
Vanadium 28.6 2.7 1.7 B 44.9 1 U 0.6 U 6 U 6 U 2.4 U 1 U 1 U 0.6 U
Zinc 56.7 J 15.1 B 4.1 U 104 J 15.6 B 4.1 U 33 28.6 UJ 4.8 12.2 B 8.7 B 7.7 B

Dissolved Metals (UG/L)
Aluminum 38.3 J 759 178 B 765 J 437 1,330 108 J 77.3 J 160 B 136 B 103 B 146 B
Antimony 44 U 3 U 1.9 U 44 U 3 U 1.9 U 44 U 44 U 19.8 U 3 U 3 U 1.9 U
Arsenic 3.8 J 8.5 B 2.1 U 2 UJ 3.2 B 2.1 U 2 UJ 2 UJ 0.9 U 3 B 3 U 2.1 U
Barium 6.3 10 9.7 B 56.7 70.1 107 B 59.5 57.7 56.4 42.7 43.4 117 B
Beryllium 1 U 1 U 0.12 B 1 U 1 U 0.73 B 1 U 1 U 0.8 U 1 U 1 U 1 B
Cadmium 4 U 1 U 0.2 U 4 U 1 U 0.2 U 4 U 4 U 2.2 U 1 U 1 U 0.2 U
Calcium 6,940 5,230 6,110 3,600 B 2,230 459 J 5,730 5,880 4,210 4,490 4,540 3,250 J
Chromium 8 U 1 UL 0.9 U 8 U 1 UL 0.9 U 8 U 8 U 2.4 U 1 UL 1 UL 0.9 U
Cobalt 6 U 2 U 1.2 B 6 U 4.1 4.3 B 6.2 6 U 5.4 4.4 4.5 5.8 B
Copper 5 U 1 U 0.6 U 5 U 1 U 0.83 B 5 U 5 U 2 1 U 1 U 0.6 U
Iron 2,390 J 5,320 2,020 506 J 2,110 653 282 J 233 J 48.1 B 1,240 1,390 3,240
Lead 17.4 2 U 1.1 U 2 UJ 2 U 1.1 U 2.3 UJ 2 UJ 3.3 2 U 2 U 1.1 U
Magnesium 196 249 257 J 1,640 992 495 J 2,340 2,200 777 1,490 1,350 1,040 J
Manganese 30.1 9.8 15 22.2 11.2 17.1 18.9 21.3 8.5 B 18 18.5 24.7
Mercury 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ
Nickel 18 U 2 U 0.85 J 18 U 4.9 3.5 J 18 U 18 U 11.3 U 4.6 3.8 3.8 J
Potassium 970 U 179 B 132 J 970 U 249 B 100 J 970 U 970 U 828 U 507 532 371 J
Selenium 2 UJ 3 UL 2.4 U 2 UJ 3 UL 2.4 U 2 U 2 UJ 1.3 U 3.3 L 3 U 2.4 U
Silver 6 U 1 U 0.8 U 6 U 1 U 0.8 U 6 U 6 U 3.1 U 1 U 1 UL 0.8 U
Sodium 2,000 1,830 2,450 J 6,120 5,090 4,470 J 4,460 4,640 2,440 3,150 3,350 4,480 J
Thallium 2 UJ 6 U 2.8 U 2 U 6 U 2.8 U 2 UJ 2 U 0.9 U 6 U 6 U 2.8 U
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Sample Date
Investigation
Chemical Name

YS11-MW003-0792
07/21/92

YS11-MW003-1196
11/14/96

YS11-GW003
YS11-MW003-0904

09/16/04
YS11-MW009-0792

07/21/92 07/21/92
YS11-MW011P-0792

07/21/92

YS11-GW009
YS11-MW009-1196

11/16/96
YS11-MW009-0904

09/16/04

YS11-GW011
YS11-MW011-0296

02/10/96
YS11-MW011-1196

11/15/96
YS11-MW011P-1196

11/15/96

Columbia Columbia Columbia

YS11-MW011-0904
09/16/04

YS11-MW011-0792

Historical Data Historical Data GW RI Data Historical Data Historical Data GW RI Data Historical Data Historical Data Historical Data Historical Data Historical Data GW RI Data

Vanadium 6 U 1.2 0.62 B 6 U 1 U 0.6 U 6 U 6 U 2.4 U 1 U 1 U 0.6 U
Zinc 83.6 J 6.3 B 4.1 U 81.5 J 17.4 B 6.3 B 33.5 J 100 J 3.6 U NA 12.3 B 9.5 B

Wet Chemistry (MG/L)
Nitrate 0.4 NA NA 0.22 NA NA 0.12 0.35 NA NA NA NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher



Appendix G
Groundwater Analytical Results at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dimethyl phthalate
Ethylbenzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Xylene, total
bis(2-Chloroethoxy)methane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Semi-volatile Organic Compounds (UG/L)
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2'-oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene

10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 UJ 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
11 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U NA NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA

NA 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U NA NA NA
10 U 10 U NA NA
10 U 10 U NA NA

10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
26 U 25 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
26 U 25 U NA NA

NA 10 U NA NA

YS11-MW011A-1196
11/16/96

YS11-MW011A-0904
09/17/04

YS11-GW011A

07/21/92
YS11-MW011A-0296

02/10/96

Yorktown-Eastover

YS11-MW011A-0792

Historical Data Historical Data Historical Data GW RI Data



Appendix G
Groundwater Analytical Results at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether

YS11-MW011A-1196
11/16/96

YS11-MW011A-0904
09/17/04

YS11-GW011A

07/21/92
YS11-MW011A-0296

02/10/96

Yorktown-Eastover

YS11-MW011A-0792

Historical Data Historical Data Historical Data GW RI Data

NA 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
26 U 25 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
26 U 25 U NA NA
26 U 25 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
26 U 25 U NA NA
26 U 25 U NA NA
10 U 10 U NA NA
26 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
1 J 10 U NA NA

NA 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA

NA 10 U NA NA
26 U 25 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA

NA 10 U NA NA
10 U 10 U NA NA



Appendix G
Groundwater Analytical Results at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane

Explosives (UG/L)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
Aminodinitrotoluenes
Dinitrotoluene mixture
HMX
Nitrobenzene
RDX

YS11-MW011A-1196
11/16/96

YS11-MW011A-0904
09/17/04

YS11-GW011A

07/21/92
YS11-MW011A-0296

02/10/96

Yorktown-Eastover

YS11-MW011A-0792

Historical Data Historical Data Historical Data GW RI Data

10 U 10 U NA NA
10 U 10 U NA NA
10 U 10 U NA NA

NA 0.1 U NA NA
NA 0.1 U NA NA
NA 0.1 U NA NA
NA 0.05 U NA NA
NA 1 U NA NA
NA 2 U NA NA
NA 1 U NA NA
NA 1 U NA NA
NA 1 U NA NA
NA 1 U NA NA
NA 1 U NA NA
NA 0.1 U NA NA
NA 0.05 U NA NA
NA 0.1 U NA NA
NA 0.1 U NA NA
NA 0.1 U NA NA
NA 0.1 U NA NA
NA 0.1 U NA NA
NA 0.05 U NA NA
NA 0.05 U NA NA
NA 0.5 U NA NA
NA 5 U NA NA
NA 0.05 U NA NA
NA 0.05 U NA NA
NA 0.05 U NA NA
NA 0.05 U NA NA
NA 0.05 U NA NA
NA 0.05 U NA NA

1.3 U 0.091 U NA 2.5 U
0.31 U 0.084 U NA 2.5 U
1.3 U 0.088 U NA 2.5 U

0.31 U NA NA 2.5 U
0.31 U NA NA 5 U
NA NA NA 5 U
NA 0.35 U NA 5 U
NA 0.35 U NA 5 U
NA NA NA 5 U
NA 1 U NA 5 U
NA 0.14 U NA NA
NA 0.14 U NA NA

0.63 U 0.77 U NA 2.5 U
0.31 U 0.15 U NA 2.5 U
0.63 U 0.38 U NA 2.5 U



Appendix G
Groundwater Analytical Results at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Tetryl

Total Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium

YS11-MW011A-1196
11/16/96

YS11-MW011A-0904
09/17/04

YS11-GW011A

07/21/92
YS11-MW011A-0296

02/10/96

Yorktown-Eastover

YS11-MW011A-0792

Historical Data Historical Data Historical Data GW RI Data

3.1 U 0.27 U NA 5 U

14,500 J 287 B 163,000 116 B
44 U 19.8 U 17 B 1.9 U

90.3 J 0.9 U 501 2.1 U
89.6 11 534 7 B
2.2 0.8 U 8 0.1 U

10.3 2.2 U 39.9 0.2 U
218,000 31,300 1,070,000 28,200

88.2 2.4 U 782 0.9 U
15.8 3.9 77.6 0.5 U
30.1 2 U 5,090 1.7 B
NA 10 U 3 U 1.1 U

52,600 J 545 342,000 203 B
20.7 1.6 547 1.1 U

7,530 447 47,900 293 J
206 5.2 B 965 5.5 J
0.1 U 0.1 U 0.18 B 0.1 UJ

59.2 11.3 U 382 0.6 U
6,650 828 U 50,700 291 J

2 J 1.3 U 40.1 2.4 U
6 U 3.1 U 1 U 0.8 U

7,260 3,510 13,200 3,230 J
2 U 0.9 U 16.5 K 2.8 U

127 2.6 1,260 0.95 B
134 J 3.6 U 1,190 4.1 U

35 U 23.3 U 232 80.7 U
44 U 19.8 U 5 B 1.9 U

3.4 J 0.9 U 9.9 B 2.1 U
7.5 9.2 20.8 5.9 B

1 U 0.8 U 1 U 0.11 B
4 U 2.2 U 1 U 0.2 U

28,500 27,500 28,800 25,200
8 U 2.4 U 1 UL 0.9 U
6 U 3 U 2 U 0.5 U
5 U 2 U 2.9 B 0.6 U

29.3 J 48 B 211 43 U
2 UJ 0.86 2 U 1.1 U

488 373 370 241 J
2 U 4.8 B 3 B 5.3 J

0.1 U 0.1 U 0.1 U 0.1 UJ
18 U 11.3 U 2 U 0.6 U

970 U 828 U 840 251 J
2 UJ 1.3 U 3 UL 2.4 U
6 UJ 3.1 U 1 U 0.8 U

6,130 3,520 3,550 3,260 J
2 U 0.9 U 6 U 2.8 U



Appendix G
Groundwater Analytical Results at Site 11

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia
Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name
Vanadium
Zinc

Wet Chemistry (MG/L)
Nitrate

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
    B = Not detected substantially above the level report
    J = Analyte present.  Reported value may or may no
    K = Analyte present.  Reported value may be biased
    L = Analyte present.  Reported value may be biased 
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
    UJ = Not detected, quantitation limit may be inaccura
    UL = Not detected, quantitation limit is probably high

YS11-MW011A-1196
11/16/96

YS11-MW011A-0904
09/17/04

YS11-GW011A

07/21/92
YS11-MW011A-0296

02/10/96

Yorktown-Eastover

YS11-MW011A-0792

Historical Data Historical Data Historical Data GW RI Data

6 U 2.4 U 6.2 0.6 U
85 3.6 U 12.5 B 4.1 U

0.1 U NA NA NA



Appendix G
Groundwater Analytical Results at Site 17

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
1,1,2,2-Tetrachloroethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
1,1,2-Trichloroethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
1,1-Dichloroethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
1,1-Dichloroethene 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
1,2-Dichloroethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
1,2-Dichloroethene (total) 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
1,2-Dichloropropane 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
2-Butanone 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
2-Hexanone 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
4-Methyl-2-pentanone 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Acetone 10 U 10 U NA 17 U 9 B NA 10 U 10 U NA 10 U 10 U 10 U NA
Benzene 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Bromodichloromethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Bromoform 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Bromomethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Carbon disulfide 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Carbon tetrachloride 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Chlorobenzene 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Chloroethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Chloroform 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Chloromethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Dibromochloromethane 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Dimethyl phthalate 11 U NA NA 10 U NA NA 10 U NA NA 11 U NA NA NA
Ethylbenzene 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Methylene chloride 10 U 10 U NA 17 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Styrene 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Tetrachloroethene NA 10 U NA NA 10 U NA NA 10 U NA NA 10 U 10 U NA
Toluene 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Trichloroethene 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Vinyl chloride 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Xylene, total 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
bis(2-Chloroethoxy)methane 11 U NA NA 10 U NA NA 10 U NA NA 11 U NA NA NA
cis-1,3-Dichloropropene 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
trans-1,3-Dichloropropene 10 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA

Semi-volatile Organic Compounds (UG/L)
1,2,4-Trichlorobenzene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
1,2-Dichlorobenzene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
1,3-Dichlorobenzene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
1,4-Dichlorobenzene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
2,2'-oxybis(1-chloropropane) 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
2,4,5-Trichlorophenol 27 U 25 U NA 26 U 25 U NA 26 U 25 U NA 28 U 25 U 25 U NA
2,4,6-Trichlorophenol 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
2,4-Dichlorophenol 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
2,4-Dimethylphenol 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
2,4-Dinitrophenol 27 U 25 U NA 26 U 25 U NA 26 U 25 U NA 28 U 25 U 25 U NA
2,4-Dinitrotoluene NA 10 U NA NA 10 U NA NA 10 U NA NA 10 U 10 U NA
2,6-Dinitrotoluene NA 10 U NA NA 10 U NA NA 10 U NA NA 10 U 10 U NA
2-Chloronaphthalene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
2-Chlorophenol 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
2-Methylnaphthalene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
2-Methylphenol 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
2-Nitroaniline 27 U 25 U NA 26 U 25 U NA 26 U 25 U NA 28 U 25 U 25 U NA

YS17-MW001-0792
07/21/92

YS17-MW001-1196
11/15/96

YS17-MW001-0904
09/15/04

YS17-MW002-0792
07/21/92

YS17-MW002-1196
11/15/96

YS17-MW002-0904
09/16/04

YS17-MW010-0792
07/21/92

YS17-MW010-1196
11/15/96

YS17-MW010-0904
09/15/04

YS17-MW016-0792
07/21/92

YS17-MW016-0904
09/15/04

YS17-GW001 YS17-GW002 YS17-GW010 YS17-GW016
YS17-MW016-1196

11/15/96
YS17-MW016P-1196

11/15/96

Columbia Columbia Columbia Columbia

Historical Data Historical data GW RI Data Historical Data Historical Data GW RI Data Historical Data Historical Data GW RI DataGW RI Data Historical Data Historical Data Historical Data

 



Appendix G
Groundwater Analytical Results at Site 17

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS17-MW001-0792
07/21/92

YS17-MW001-1196
11/15/96

YS17-MW001-0904
09/15/04

YS17-MW002-0792
07/21/92

YS17-MW002-1196
11/15/96

YS17-MW002-0904
09/16/04

YS17-MW010-0792
07/21/92

YS17-MW010-1196
11/15/96

YS17-MW010-0904
09/15/04

YS17-MW016-0792
07/21/92

YS17-MW016-0904
09/15/04

YS17-GW001 YS17-GW002 YS17-GW010 YS17-GW016
YS17-MW016-1196

11/15/96
YS17-MW016P-1196

11/15/96

Columbia Columbia Columbia Columbia

Historical Data Historical data GW RI Data Historical Data Historical Data GW RI Data Historical Data Historical Data GW RI DataGW RI Data Historical Data Historical Data Historical Data

2-Nitrophenol 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
3,3'-Dichlorobenzidine 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
3-Nitroaniline 27 U 25 U NA 26 U 25 U NA 26 U 25 U NA 28 U 25 U 25 U NA
4,6-Dinitro-2-methylphenol 27 U 25 U NA 26 U 25 U NA 26 U 25 U NA 28 U 25 U 25 U NA
4-Bromophenyl-phenylether 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
4-Chloro-3-methylphenol 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
4-Chloroaniline 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
4-Chlorophenyl-phenylether 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
4-Methylphenol 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
4-Nitroaniline 11 U 25 U NA 10 U 25 U NA 26 U 25 U NA 28 U 25 U 25 U NA
4-Nitrophenol 27 U 25 U NA 26 U 25 U NA 26 U 25 U NA 28 U 25 U 25 U NA
Acenaphthene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Acenaphthylene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Anthracene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Benzo(a)anthracene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Benzo(a)pyrene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Benzo(b)fluoranthene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Benzo(g,h,i)perylene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Benzo(k)fluoranthene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Butylbenzylphthalate 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Carbazole 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Chrysene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Di-n-butylphthalate 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Di-n-octylphthalate 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Dibenz(a,h)anthracene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Dibenzofuran 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Diethylphthalate 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Dimethyl phthalate NA 10 U NA NA 10 U NA NA 10 U NA NA 10 U 10 U NA
Fluoranthene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Fluorene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 10 U 10 U 10 U NA
Hexachlorobenzene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Hexachlorobutadiene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Hexachlorocyclopentadiene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Hexachloroethane 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Indeno(1,2,3-cd)pyrene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Isophorone 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Naphthalene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Nitrobenzene NA 10 U NA NA 10 U NA NA 10 U NA NA 10 U 10 U NA
Pentachlorophenol 27 U 25 U NA 26 U 25 U NA 26 U 25 U NA 28 U 25 U 25 U NA
Phenanthrene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Phenol 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
Pyrene 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
bis(2-Chloroethoxy)methane NA 10 U NA NA 10 U NA NA 10 U NA NA 10 U 10 U NA
bis(2-Chloroethyl)ether 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA
bis(2-Ethylhexyl)phthalate 12 U 10 U NA 12 U 10 U NA 10 U 10 U NA 13 U 10 U 10 U NA
n-Nitroso-di-n-propylamine 11 U NA NA 10 U NA NA 10 U NA NA 11 U NA NA NA
n-Nitrosodiphenylamine 11 U 10 U NA 10 U 10 U NA 10 U 10 U NA 11 U 10 U 10 U NA

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD 0.1 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U 0.1 U NA
4,4'-DDE 0.1 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U 0.1 U NA
4,4'-DDT 0.1 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U 0.1 U NA
Aldrin 0.05 U 0.05 U NA 0.54 U 0.05 U NA 0.54 U 0.05 U NA 0.054 U 0.05 U 0.05 U NA
Aroclor-1016 1 U 1 U 1.1 U 1.1 U 1 U 1 U 5.4 U 1 U 1 U 1.1 U 1 U 1 U 1 U
Aroclor-1221 2 U 2 U 2.1 U 2.2 U 1.2 J 2 U 2.2 U 2 U 2 U 2.2 U 2 U 2 U 2 U
Aroclor-1232 1 U 1 U 1.1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U

 



Appendix G
Groundwater Analytical Results at Site 17

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS17-MW001-0792
07/21/92

YS17-MW001-1196
11/15/96

YS17-MW001-0904
09/15/04

YS17-MW002-0792
07/21/92

YS17-MW002-1196
11/15/96

YS17-MW002-0904
09/16/04

YS17-MW010-0792
07/21/92

YS17-MW010-1196
11/15/96

YS17-MW010-0904
09/15/04

YS17-MW016-0792
07/21/92

YS17-MW016-0904
09/15/04

YS17-GW001 YS17-GW002 YS17-GW010 YS17-GW016
YS17-MW016-1196

11/15/96
YS17-MW016P-1196

11/15/96

Columbia Columbia Columbia Columbia

Historical Data Historical data GW RI Data Historical Data Historical Data GW RI Data Historical Data Historical Data GW RI DataGW RI Data Historical Data Historical Data Historical Data

Aroclor-1242 1 U 1 U 1.1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U
Aroclor-1248 1 U 1 U 1.1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 UJ 1 U 1 U 1 U
Aroclor-1254 1 U 1 U 1.1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U 1 U
Aroclor-1260 1 U 1 U 1.1 U 1.1 U 1 U 1 U 1.1 U 1 U 1 U 1.1 UJ 1 U 1 U 1 U
Dieldrin 0.1 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U 0.1 U NA
Endosulfan I 0.05 U 0.05 U NA 0.54 U 0.05 U NA 0.54 UJ 0.05 U NA 0.054 U 0.05 U 0.05 U NA
Endosulfan II 0.1 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U 0.1 U NA
Endosulfan sulfate 0.1 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U 0.1 U NA
Endrin 0.1 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U 0.1 U NA
Endrin aldehyde 0.1 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U 0.1 U NA
Endrin ketone 0.1 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U NA 0.11 U 0.1 U 0.1 U NA
Heptachlor 0.05 U 0.05 U NA 0.54 U 0.05 U NA 0.54 U 0.05 U NA 0.054 U 0.01 B 0.0032 B NA
Heptachlor epoxide 0.05 U 0.05 U NA 0.54 U 0.05 U NA 0.11 UJ 0.05 U NA 0.11 UJ 0.05 U 0.05 U NA
Methoxychlor 0.5 U 0.5 U NA 0.54 U 0.5 U NA 0.54 U 0.5 U NA 0.54 U 0.5 U 0.5 U NA
Toxaphene 5 U 5 U NA 5.4 U 5 U NA 5.4 U 5 U NA 5.4 U 5 U 5 U NA
alpha-BHC 0.05 U 0.05 U NA 0.54 U 0.05 U NA 0.54 U 0.05 U NA 0.054 U 0.05 U 0.05 U NA
alpha-Chlordane 0.5 U 0.05 U NA 0.54 U 0.05 U NA 0.05 U 0.05 U NA 0.054 U 0.05 U 0.05 U NA
beta-BHC 0.05 U 0.05 U NA 0.54 U 0.05 U NA 0.54 U 0.05 U NA 0.054 U 0.05 U 0.05 U NA
delta-BHC 0.05 U 0.05 U NA 0.54 U 0.05 U NA 0.54 U 0.05 U NA 0.054 U 0.05 U 0.05 U NA
gamma-BHC (Lindane) 0.05 U NA NA 0.54 U NA NA 0.54 U NA NA 0.054 U NA NA NA
gamma-Chlordane 0.5 U 0.05 U NA 0.54 U 0.05 U NA 0.05 U 0.05 U NA 0.054 U 0.05 U 0.05 U NA

Explosives (UG/L)
1,3,5-Trinitrobenzene NA 0.2 U NA NA 0.2 U NA NA 0.2 U NA NA 0.2 U 0.2 U NA
1,3-Dinitrobenzene NA 0.2 U NA NA 0.2 U NA NA 0.2 U NA NA 0.2 U 0.2 U NA
2,4,6-Trinitrotoluene NA 0.2 U NA NA 0.2 U NA NA 0.2 U NA NA 0.2 U 0.2 U NA
2,4-Dinitrotoluene 11 U NA NA 10 U NA NA 10 U NA NA 10 U NA NA NA
2,6-Dinitrotoluene 11 U NA NA 10 U NA NA 10 U NA NA 11 U NA NA NA
2-Nitrotoluene NA 0.2 U NA NA 0.2 U NA NA 0.2 U NA NA 0.2 U 0.2 U NA
3-Nitrotoluene NA 0.2 U NA NA 0.2 U NA NA 0.2 U NA NA 0.2 U 0.2 U NA
Aminodinitrotoluenes NA 0.2 U NA NA 0.2 U NA NA 0.2 U NA NA 1.3 1.2 NA
Dinitrotoluene mixture NA 0.2 U NA NA 0.2 U NA NA 0.2 U NA NA 0.2 U 0.2 U NA
HMX NA 0.5 U NA NA 0.5 U NA NA 0.5 U NA NA 0.5 U 0.5 U NA
Nitrobenzene 11 U 0.2 U NA 10 U 0.2 U NA 10 U 0.2 U NA 11 U 0.2 U 0.2 U NA
RDX NA 0.5 U NA NA 0.5 U NA NA 0.5 U NA NA 0.5 U 0.5 U NA
Tetryl NA 0.2 U NA NA 0.2 U NA NA 0.2 U NA NA 0.2 U 0.2 U NA

Total Metals (UG/L)
Aluminum 3,840 J 76.1 B 80.7 U 12,100 J 182 80.7 U 728 J 102 B 80.7 U 6,400 J 413 398 1,030
Antimony 44 U 3 U 1.9 U 44 U 3 U 1.9 U 44 U 3 U 1.9 U 44 U 60 U 3 U 1.9 U
Arsenic 18.7 J 3 U 2.1 U 20.6 J 15.2 2.1 U 2 UJ 3 U 8.7 B 2.4 J 4 B 3.6 B 3.3 B
Barium 81.1 4.9 4 B 34.1 5.9 15 B 67.6 58.4 119 B 70.9 16.8 17.3 19.2 B
Beryllium 2.2 1 U 0.1 U 1 U 1 U 0.1 U 1 U 1 U 0.1 U 1 U 1 U 1 U 0.1 U
Cadmium 4 U 1 U 0.2 U 4 U 1 U 0.2 U 4 U 1 U 0.2 U 4 U 1 U 1 U 0.2 U
Calcium 94,400 17,800 15,800 7,890 9,910 11,100 92,800 181,000 199,000 11,500 12,800 13,400 12,400
Chromium 92.8 1 UL 0.9 U 32 1 UL 0.9 U 8 U 1 UL 0.9 U 17 1 UL 1 UL 0.9 U
Cobalt 17 2 U 0.5 U 6 U 2 U 0.5 U 6 U 2 U 1 B 8.7 2 U 2 U 1 B
Copper 18.6 1 U 0.6 U 9.9 1 U 0.6 U 5 U 1 U 0.6 U 7.9 1.4 B 1 U 0.76 B
Cyanide NA 3 U 1.7 B NA 3 U 1.9 B NA 3 U 1.1 U NA 3 U 3 U 2.5 B
Iron 50,600 J 40 B 43 U 17,400 J 3,680 53.8 B 3,970 J 698 7,390 8,360 J 222 229 1,370
Lead 22 2 U 1.1 U 10.7 U 2 U 1.1 U 4.9 UJ 2 U 1.1 U 7.7 UJ 2 U 2 U 1.1 U
Magnesium 5,520 324 337 J 1,460 407 333 J 5,820 8,410 8,570 1,680 1,410 1,560 995 J
Manganese 216 4.8 B 1.8 J 138 124 55 238 71 235 43.6 4.1 B 4.5 B 10.2 J
Mercury 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 UJ
Nickel 23.2 2 U 0.6 U 18 U 2 U 0.6 U 18 U 2.2 0.6 U 18 U 2 U 2 U 0.6 U
Potassium 4,960 313 122 J 1,470 370 529 J 4,630 3,620 2,340 J 4,750 890 943 883 J

 



Appendix G
Groundwater Analytical Results at Site 17

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

YS17-MW001-0792
07/21/92

YS17-MW001-1196
11/15/96

YS17-MW001-0904
09/15/04

YS17-MW002-0792
07/21/92

YS17-MW002-1196
11/15/96

YS17-MW002-0904
09/16/04

YS17-MW010-0792
07/21/92

YS17-MW010-1196
11/15/96

YS17-MW010-0904
09/15/04

YS17-MW016-0792
07/21/92

YS17-MW016-0904
09/15/04

YS17-GW001 YS17-GW002 YS17-GW010 YS17-GW016
YS17-MW016-1196

11/15/96
YS17-MW016P-1196

11/15/96

Columbia Columbia Columbia Columbia

Historical Data Historical data GW RI Data Historical Data Historical Data GW RI Data Historical Data Historical Data GW RI DataGW RI Data Historical Data Historical Data Historical Data

Selenium 2 UJ 3 UL 2.4 U 2 UJ 3 UL 2.4 U 2 UJ 3 UL 2.4 U 2 UJ 3 UL 3 UL 2.4 U
Silver 6 U 1 U 0.8 U 2 U 1 U 0.8 U 6 U 1 U 0.8 U 6 U 1 U 1 U 0.8 U
Sodium 9,650 6,030 8,740 2,340 1,700 1,980 J 26,400 14,200 12,800 2,060 1,280 1,290 1,720 J
Thallium 2 UJ 6 U 2.8 U 2 U 6 U 2.8 U 2 UJ 6 U 2.8 U 2 U 6 U 6 U 2.8 U
Vanadium 98.3 1 U 0.6 U 39.4 1.6 2 B 12.3 1 U 0.6 U 17.1 1.4 1 2.4 B
Zinc 84.9 J 7.2 B 4.1 U 40.2 J 8.3 B 4.1 U 25.4 J 6.3 B 4.1 U 33 J 8 B 12.6 B 5.7 B

Dissolved Metals (UG/L)
Aluminum 35 U 28 B 80.7 U 35 U 160 80.7 U 35 U 26 B 80.7 U 35 U 85.7 B 63 B 182 B
Antimony 44 U 3 U 1.9 U 44 U 3 U 1.9 U 44 U 3 U 1.9 U 44 U 3 U 3 U 1.9 U
Arsenic 2 UJ 3 U 2.1 U 17 J 13.9 B 2.1 U 2 UJ 3 U 8.4 B 2 UJ 3.7 B 3 U 2.5 B
Barium 4.1 3.7 3.8 B 3 U 6.3 13.9 B 58.3 58.5 116 B 32.2 16.2 16.3 16.5 B
Beryllium 1 U 1 U 0.13 B 1 U 1 U 0.1 B 1 U 1 U 0.1 B 1 U 1 U 1 U 0.14 B
Cadmium 4 U 1 U 0.2 U 4 U 1 U 0.2 U 4 U 1 U 0.2 U 4 U 1 U 1 U 0.2 U
Calcium 38,100 16,500 15,700 7,370 9,720 11,100 90,900 184,000 193,000 9,640 12,800 13,600 12,300
Chromium 8 U 1 UL 0.9 U 8 U 1 UL 0.9 U 8 U 1 UL 0.9 U 8 U 1 UL 1 UL 0.9 U
Cobalt 6 U 2 U 0.5 U 6 U 2 U 0.53 B 6 U 2 U 5.4 B 8.6 2 U 2 U 1.1 B
Copper 5 U 1 U 0.6 U 5 U 1 U 0.6 U 5 U 1.8 B 0.6 U 5 U 1 U 1 U 0.63 B
Iron 19 UJ 10 U 43 U 5,460 J 3,620 43 U 2,250 J 529 7,370 131 J 43.3 B 36.5 B 759
Lead 12.9 U 2 U 1.1 U 2 UJ 2 U 1.1 U 2.9 UJ 2 U 1.1 U 2 UJ 2 U 2 U 1.1 U
Magnesium 621 296 339 J 513 404 335 J 5,710 8,510 8,320 1,440 1,390 1,450 959 J
Manganese 10.5 4.6 B 3 J 92.4 122 52.5 227 73.4 239 27.5 4.7 B 3.7 B 10 J
Mercury 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 UJ
Nickel 18 U 2 U 0.68 J 18 U 2 U 0.89 J 18 U 2.7 1.7 J 18 U 2 U 2 U 1.2 J
Potassium 970 U 304 135 J 970 U 365 560 J 4,380 3,680 2,370 J 2,860 883 889 906 J
Selenium 2 UJ 3 UL 2.4 U 2 UJ 3 UL 2.4 U 2 UJ 3 UL 2.4 U 2 U 3 UL 3 UL 2.4 U
Silver 6 U 1 U 0.8 U 6 U 1 U 0.8 U 6 U 1 U 0.8 U 6 U 1 U 1 U 0.8 U
Sodium 9,660 5,970 8,830 2,580 1,660 2,080 J 25,600 14,000 13,100 2,490 1,330 1,310 1,990 J
Thallium 2 UJ 6 U 2.8 U 2 U 6 U 2.8 U 2 UJ 6 U 2.8 U 2 U 6 U 6 U 2.8 U
Vanadium 8 1 U 0.66 B 6 U 1.4 1.9 B 13.4 1 U 0.6 U 6 U 1 U 1 U 0.89 B
Zinc 29.9 J 5.3 B 4.1 U 51.3 J 6.5 B 4.1 U 62.8 J 16.2 B 4.1 U 80 J 8.8 B 7.1 B 4.3 B

Wet Chemistry (MG/L)
Nitrate 1 NA NA 0.68 NA NA 0.25 NA NA 2.3 NA NA NA

Total Petroleum Hydrocarbons (UG/L)
Total petroleum hydrocarbons (TPH) 1 U NA NA 1 U NA NA 1 U NA NA 1 U NA NA NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher

 



Appendix G
Groundwater Analytical Results at Site 25

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 2 J 2 J 110 NA 10 U NA NA 17 NA 3 J NA
1,1,2,2-Tetrachloroethane 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
1,1,2-Trichloroethane 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
1,1-Dichloroethane 10 U 10 U 5 J NA 10 U NA NA 10 U NA 10 U NA
1,1-Dichloroethene 10 U 10 U 20 NA 10 U NA NA 5 J NA 4 J NA
1,2-Dichloroethane 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
1,2-Dichloroethene (total) 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
1,2-Dichloropropane 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
2-Butanone 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
2-Hexanone 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
4-Methyl-2-pentanone 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Acetone 10 U 7 B 10 U NA 10 U NA NA 10 U NA 10 U NA
Benzene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Bromodichloromethane 10 U 10 U 10 U NA 10 U NA NA 10 U NA 4 J NA
Bromoform 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Bromomethane 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Carbon disulfide 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Carbon tetrachloride 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Chlorobenzene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Chloroethane 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Chloroform 4 J 4 J 5 J NA 10 U NA NA 1 J NA 37 NA
Chloromethane 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Dibromochloromethane 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Ethylbenzene 0.5 J 0.6 J 10 U NA 10 U NA NA 10 U NA 10 U NA
Methylene chloride 10 U 10 U 10 U NA 10 U NA NA 10 U NA 0.4 B NA
Styrene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Tetrachloroethene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Toluene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Trichloroethene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Vinyl chloride 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Xylene, total 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
cis-1,3-Dichloropropene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
trans-1,3-Dichloropropene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA

Semi-volatile Organic Compounds (UG/L)
1,2,4-Trichlorobenzene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
1,2-Dichlorobenzene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
1,3-Dichlorobenzene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
1,4-Dichlorobenzene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
2,2'-oxybis(1-chloropropane) 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
2,4,5-Trichlorophenol 25 U 25 U 25 U NA 25 U NA NA 25 U NA 25 U NA
2,4,6-Trichlorophenol 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
2,4-Dichlorophenol 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
2,4-Dimethylphenol 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
2,4-Dinitrophenol 25 U 25 U 25 U NA 25 U NA NA 25 U NA 25 U NA
2,4-Dinitrotoluene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
2,6-Dinitrotoluene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
2-Chloronaphthalene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
2-Chlorophenol 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
2-Methylnaphthalene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA

Historical Data GW RI Data Historical Data GW RI Data

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data Historical Data GW RI Data Historical Data GW RI Data GW RI Data

YS25-MW001P-1097
10/08/97

Yorktown-Eastover Yorktown-Eastover

YS25-MW002A-0904
09/23/04

YS25-GW001
YS25-MW002-0997

09/27/97
YS25-MW002-0904

09/17/04

YS25-GW002
YS25-MW001-1097

10/08/97

YS25-GW002A
YS25-MW002AP-0904

09/23/04
YS25-MW003-1097

10/08/97

YS25-GW003
YS25-MW003-0904

09/17/04
YS25-MW002A-1097

10/08/97
YS25-MW004-1097

10/08/97

YS25-GW004
YS25-MW004-0904

09/17/04



Appendix G
Groundwater Analytical Results at Site 25

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Historical Data GW RI Data Historical Data GW RI Data

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data Historical Data GW RI Data Historical Data GW RI Data GW RI Data

YS25-MW001P-1097
10/08/97

Yorktown-Eastover Yorktown-Eastover

YS25-MW002A-0904
09/23/04

YS25-GW001
YS25-MW002-0997

09/27/97
YS25-MW002-0904

09/17/04

YS25-GW002
YS25-MW001-1097

10/08/97

YS25-GW002A
YS25-MW002AP-0904

09/23/04
YS25-MW003-1097

10/08/97

YS25-GW003
YS25-MW003-0904

09/17/04
YS25-MW002A-1097

10/08/97
YS25-MW004-1097

10/08/97

YS25-GW004
YS25-MW004-0904

09/17/04

2-Methylphenol 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
2-Nitroaniline 25 U 25 U 25 U NA 25 U NA NA 25 U NA 25 U NA
2-Nitrophenol 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
3,3'-Dichlorobenzidine 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
3-Nitroaniline 25 U 25 U 25 U NA 25 U NA NA 25 U NA 25 U NA
4,6-Dinitro-2-methylphenol 25 U 25 U 25 U NA 25 U NA NA 25 U NA 25 U NA
4-Bromophenyl-phenylether 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
4-Chloro-3-methylphenol 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
4-Chloroaniline 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
4-Chlorophenyl-phenylether 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
4-Methylphenol 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
4-Nitroaniline 25 U 25 U 25 U NA 25 U NA NA 25 U NA 25 U NA
4-Nitrophenol 25 U 25 U 25 U NA 25 U NA NA 25 U NA 25 U NA
Acenaphthene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Acenaphthylene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Anthracene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Benzo(a)anthracene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Benzo(a)pyrene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Benzo(b)fluoranthene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Benzo(g,h,i)perylene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Benzo(k)fluoranthene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Butylbenzylphthalate 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Carbazole 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Chrysene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Di-n-butylphthalate 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Di-n-octylphthalate 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Dibenz(a,h)anthracene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Dibenzofuran 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Diethylphthalate 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Dimethyl phthalate 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Fluoranthene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Fluorene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Hexachlorobenzene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Hexachlorobutadiene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Hexachlorocyclopentadiene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Hexachloroethane 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Indeno(1,2,3-cd)pyrene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Isophorone 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Naphthalene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Nitrobenzene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Pentachlorophenol 25 U 25 U 25 U NA 25 U NA NA 25 U NA 25 U NA
Phenanthrene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Phenol 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
Pyrene 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
bis(2-Chloroethoxy)methane 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
bis(2-Chloroethyl)ether 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
bis(2-Ethylhexyl)phthalate 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
n-Nitroso-di-n-propylamine 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA
n-Nitrosodiphenylamine 10 U 10 U 10 U NA 10 U NA NA 10 U NA 10 U NA

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD 0.5 U 0.1 UJ 0.1 UJ NA 0.5 U NA NA 0.1 UJ NA 1 U NA



Appendix G
Groundwater Analytical Results at Site 25

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Historical Data GW RI Data Historical Data GW RI Data

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data Historical Data GW RI Data Historical Data GW RI Data GW RI Data

YS25-MW001P-1097
10/08/97

Yorktown-Eastover Yorktown-Eastover

YS25-MW002A-0904
09/23/04

YS25-GW001
YS25-MW002-0997

09/27/97
YS25-MW002-0904

09/17/04

YS25-GW002
YS25-MW001-1097

10/08/97

YS25-GW002A
YS25-MW002AP-0904

09/23/04
YS25-MW003-1097

10/08/97

YS25-GW003
YS25-MW003-0904

09/17/04
YS25-MW002A-1097

10/08/97
YS25-MW004-1097

10/08/97

YS25-GW004
YS25-MW004-0904

09/17/04

4,4'-DDE 0.5 U 0.1 UJ 0.1 UJ NA 0.5 U NA NA 0.1 UJ NA 1 U NA
4,4'-DDT 0.5 U 0.1 UJ 0.1 UJ NA 0.5 U NA NA 0.1 UJ NA 1 U NA
Aldrin 0.25 U 0.05 UJ 0.05 UJ NA 0.25 U NA NA 0.05 UJ NA 0.5 U NA
Aroclor-1016 5 U 1 UJ 1 UJ NA 5 U NA NA 1 UJ NA 10 U NA
Aroclor-1221 10 U 2 UJ 2 UJ NA 10 U NA NA 2 UJ NA 20 U NA
Aroclor-1232 5 U 1 UJ 1 UJ NA 5 U NA NA 1 UJ NA 10 U NA
Aroclor-1242 5 U 1 UJ 1 UJ NA 5 U NA NA 1 UJ NA 10 U NA
Aroclor-1248 5 U 1 UJ 1 UJ NA 5 U NA NA 1 UJ NA 10 U NA
Aroclor-1254 5 U 1 UJ 1 UJ NA 5 U NA NA 1 UJ NA 10 U NA
Aroclor-1260 5 U 1 UJ 1 UJ NA 5 U NA NA 1 UJ NA 10 U NA
Dieldrin 0.5 U 0.1 UJ 0.1 UJ NA 0.5 U NA NA 0.1 UJ NA 1 U NA
Endosulfan I 0.25 U 0.05 UJ 0.05 UJ NA 0.25 U NA NA 0.05 UJ NA 0.5 U NA
Endosulfan II 0.5 U 0.1 UJ 0.1 UJ NA 0.5 U NA NA 0.1 UJ NA 1 U NA
Endosulfan sulfate 0.5 U 0.1 UJ 0.1 UJ NA 0.5 U NA NA 0.1 UJ NA 1 U NA
Endrin 0.5 U 0.1 UJ 0.1 UJ NA 0.5 U NA NA 0.1 UJ NA 1 U NA
Endrin aldehyde 0.5 U 0.1 UJ 0.1 UJ NA 0.5 U NA NA 0.1 UJ NA 1 U NA
Endrin ketone 0.5 U 0.1 UJ 0.1 UJ NA 0.5 U NA NA 0.1 UJ NA 1 U NA
Heptachlor 0.25 U 0.05 UJ 0.05 UJ NA 0.25 U NA NA 0.05 UJ NA 0.5 U NA
Heptachlor epoxide 0.25 U 0.05 UJ 0.05 UJ NA 0.25 U NA NA 0.05 UJ NA 0.5 U NA
Methoxychlor 2.5 U 0.5 UJ 0.5 UJ NA 2.5 U NA NA 0.5 UJ NA 5 U NA
Toxaphene 25 U 5 UJ 5 UJ NA 25 U NA NA 5 UJ NA 50 U NA
alpha-BHC 0.25 U 0.05 UJ 0.05 UJ NA 0.25 U NA NA 0.05 UJ NA 0.5 U NA
alpha-Chlordane 0.25 U 0.05 UJ 0.05 UJ NA 0.25 U NA NA 0.05 UJ NA 0.5 U NA
beta-BHC 0.25 U 0.05 UJ 0.05 UJ NA 0.25 U NA NA 0.05 UJ NA 0.5 U NA
delta-BHC 0.25 U 0.05 UJ 0.05 UJ NA 0.25 U NA NA 0.05 UJ NA 0.5 U NA
gamma-BHC (Lindane) 0.25 U 0.05 UJ 0.05 UJ NA 0.25 U NA NA 0.05 UJ NA 0.5 U NA
gamma-Chlordane 0.25 U 0.05 UJ 0.05 UJ NA 0.25 U NA NA 0.05 UJ NA 0.5 U NA

Explosives (UG/L)
1,3,5-Trinitrobenzene 0.2 U 0.2 U 2 U 2.5 U 0.2 U 2.5 U 2.5 U 0.2 U 2.5 U 0.2 U 2.5 U
1,3-Dinitrobenzene 0.2 U 0.2 U 2 U 2.5 U 0.2 U 2.5 U 2.5 U 0.2 U 2.5 U 0.2 U 2.5 U
2,4,6-Trinitrotoluene 0.2 U 0.2 U 2 U 2.5 U 0.2 U 2.5 U 2.5 U 0.2 U 2.5 U 0.2 U 2.5 U
2,4-Dinitrotoluene 0.2 U 0.2 U 2 U 2.5 U 0.2 U 2.5 U 2.5 U 0.2 U 2.5 U 0.2 U 2.5 U
2,6-Dinitrotoluene 0.2 U 0.2 U 2 U 5 U 0.2 U 5 U 5 U 0.2 U 5 U 0.2 U 5 U
2-Amino-4,6-dinitrotoluene 0.2 U 0.2 U 2 U 5 U 0.2 U 5 UJ 5 UJ 0.2 U 5 U 0.2 U 5 U
2-Nitrotoluene 0.2 U 0.2 U 2 U 5 U 0.2 U 5 U 5 U 0.2 U 5 U 0.2 U 5 U
3-Nitrotoluene 0.2 U 0.2 U 2 U 5 U 0.2 U 5 UJ 5 UJ 0.2 U 5 U 0.2 U 5 U
4-Amino-2,6-dinitrotoluene 0.2 U 0.2 U 2 U 5 U 0.2 U 5 U 5 U 0.2 U 5 U 0.2 U 5 U
4-Nitrotoluene 0.2 U 0.2 U 2 U 5 U 0.2 U 5 U 5 U 0.2 U 5 U 0.2 U 5 U
HMX 0.5 U 0.5 U 21 B 6.7 B 0.5 U 2.5 U 2.5 U 0.5 U 2.5 U 0.5 U 32
Nitrobenzene 0.2 U 0.2 U 2 U 2.5 U 0.2 U 2.5 UJ 2.5 UJ 0.2 U 2.5 U 0.2 U 2.5 U
RDX 0.5 U 0.5 U 22 2.5 U 0.5 U 2.5 U 2.5 U 0.5 U 2.5 U 0.5 U 35
Tetryl 0.2 U 0.2 U 2 U 5 U 0.2 U 5 U 5 U 0.2 U 5 U 0.2 U 5 U

Total Metals (UG/L)
Aluminum 34,600 K 27,600 K 7,060 K 80.7 U 2,690 K 580 599 50,100 K 80.7 U 166,000 K 80.7 U
Antimony 5.8 B 6 B 3.8 UL 1.9 U 2.8 U 1.9 U 1.9 U 9.6 B 1.9 U 9.1 B 1.9 U
Arsenic 139 142 19.4 2.1 U 4.8 B 3.3 B 2.9 B 222 2.1 U 501 2.1 U
Barium 125 J 116 J 40.6 J 15.4 B 15.9 J 13.7 B 14.7 B 165 J 7.3 B 528 17.7 B
Beryllium 2.1 B 2 B 0.2 U 0.1 U 0.58 B 0.1 U 0.1 U 2.8 B 0.1 U 9.4 K 0.1 U
Cadmium 4 J 4.1 J 1 J 0.2 U 0.2 U 0.2 U 0.2 U 6.8 0.2 U 23.3 0.2 U
Calcium 231,000 232,000 130,000 J 91,600 64,000 44,200 46,500 250,000 80,100 592,000 106,000



Appendix G
Groundwater Analytical Results at Site 25

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Historical Data GW RI Data Historical Data GW RI Data

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data Historical Data GW RI Data Historical Data GW RI Data GW RI Data

YS25-MW001P-1097
10/08/97

Yorktown-Eastover Yorktown-Eastover

YS25-MW002A-0904
09/23/04

YS25-GW001
YS25-MW002-0997

09/27/97
YS25-MW002-0904

09/17/04

YS25-GW002
YS25-MW001-1097

10/08/97

YS25-GW002A
YS25-MW002AP-0904

09/23/04
YS25-MW003-1097

10/08/97

YS25-GW003
YS25-MW003-0904

09/17/04
YS25-MW002A-1097

10/08/97
YS25-MW004-1097

10/08/97

YS25-GW004
YS25-MW004-0904

09/17/04

Chromium 188 168 33.7 0.9 U 27.5 6.6 B 4.4 B 259 0.9 U 857 0.93 B
Cobalt 19.9 J 19 J 3.6 J 0.5 U 1.6 J 0.5 U 0.5 U 28.2 J 0.5 U 80.2 0.5 U
Copper 25.1 25 J 3.9 UL 0.6 U 3.9 B 0.6 U 0.65 B 37.4 0.6 U 120 0.6 U
Cyanide 10 R 10 R 2.9 J 2.9 B 10 R 1.1 U 1.5 B 10 R 2.5 B 10 R 3 B
Iron 83,000 78,800 13,300 43 U 5,440 61.7 B 73 B 113,000 43 U 349,000 56.8 B
Lead 30.1 J 27.5 J 4.7 J 1.1 U 2 UL 1.1 U 1.1 U 38.7 J 1.1 U 140 J 1.1 U
Magnesium 11,500 10,700 4,130 J 1,740 J 1,730 J 43.8 U 43.8 U 15,400 1,720 J 45,300 1,140 J
Manganese 298 293 81.3 0.2 U 27.1 0.68 B 0.85 B 401 0.2 U 1,180 0.4 B
Mercury 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ 0.17 J 0.1 UJ
Nickel 63.2 59 10 J 0.6 U 3.9 J 7.7 J 3.7 J 103 0.6 U 301 0.6 U
Potassium 11,600 11,000 3,200 J 1,150 J 23,300 10,400 10,700 14,200 132 J 45,600 318 J
Selenium 3.2 U 5.5 K 4.1 UL 2.4 U 3.2 U 2.4 U 2.4 U 6.4 K 2.4 U 17.1 2.4 U
Silver 0.5 U 0.5 U 1 U 0.8 U 0.5 U 0.8 U 0.8 U 0.5 U 0.8 U 0.5 U 0.8 U
Sodium 8,220 8,680 6,300 35,800 25,400 16,900 17,600 5,270 10,900 14,600 6,320
Thallium 3.8 UL 3.8 UL 5.9 U 2.8 U 3.8 UL 2.8 U 2.8 U 3.8 UL 2.8 U 4.8 B 2.8 U
Vanadium 243 212 47 J 0.6 U 13.2 J 1.4 B 1.2 B 398 0.6 U 1,140 0.7 B
Zinc 162 J 160 J 32.6 J 4.1 U 16.8 B 4.1 U 4.1 U 251 J 4.1 U 707 J 4.3 B

Dissolved Metals (UG/L)
Aluminum 85.1 B 22.7 B 52.3 U 80.7 U 731 674 657 32.9 B 80.7 U 41.6 B 80.7 U
Antimony 2.8 U 2.8 U 3.8 UL 1.9 U 2.8 U 2.3 B 2 U 2.8 U 1.9 U 2.8 U 1.9 B
Arsenic 5 B 3.7 B 4.4 U 2.1 U 4.4 B 2.5 B 2.6 B 3.2 U 2.1 U 3.9 B 2.1 U
Barium 14.9 J 12.5 J 17.7 J 14.8 B 2 B 15.7 B 15.3 B 12.1 J 7 B 10.2 J 17.4 B
Beryllium 0.41 B 0.36 B 0.2 U 0.1 U 0.32 B 0.1 U 0.1 U 0.45 B 0.1 U 0.45 B 0.1 U
Cadmium 0.2 B 0.2 U 0.3 U 0.2 U 0.2 U 0.2 U 0.2 U 0.22 J 0.2 U 0.2 U 0.2 U
Calcium 106,000 105,000 118,000 J 87,900 4,840 J 47,800 48,100 86,300 77,700 58,700 104,000
Chromium 0.6 U 0.6 U 1.8 U 0.9 U 0.6 U 0.5 U 1.8 B 0.6 U 0.9 U 0.6 U 1.6 B
Cobalt 1.4 U 1.4 U 1.2 U 3.9 B 1.4 U 0.3 U 0.3 U 1.4 U 0.5 U 1.4 U 0.5 U
Copper 1.6 J 1.2 U 3.9 UL 0.6 U 1.6 B 0.5 U 0.5 U 1.7 J 0.6 U 1.2 U 0.6 U
Iron 49.6 B 18.2 B 32.9 U 43 U 26.6 B 10.7 U 10.7 B 38 B 43 U 23.5 B 43 U
Lead 2 UL 2 UL 2.2 U 1.1 U 2 UL 0.9 U 0.9 U 2 UL 1.1 U 2 UL 1.1 U
Magnesium 1,930 J 1,870 J 2,470 J 1,680 J 879 J 4.9 U 4.9 U 1,890 J 1,590 J 722 J 1,120 J
Manganese 14.5 J 11.8 J 33.1 5.5 J 1.9 B 0.1 U 0.1 U 14.7 J 1 J 12.6 J 0.86 B
Mercury 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ 0.1 U 0.1 UJ
Nickel 1.5 U 1.5 U 2.8 U 0.93 J 1.5 U 0.5 U 1.4 J 1.5 U 0.6 U 1.5 U 0.75 J
Potassium 1,310 J 1,280 J 1,020 J 1,190 J 20,700 11,300 11,300 598 J 132 J 646 J 326 J
Selenium 3.2 U 3.2 U 4.1 UL 2.4 U 3.2 U 2.6 U 2.6 U 3.2 U 2.4 U 3.2 U 2.4 U
Silver 0.5 U 0.5 U 1 U 0.8 U 0.5 U 0.7 U 0.7 U 0.5 U 0.8 U 0.5 U 0.8 U
Sodium 7,090 B 6,060 B 4,790 J 36,700 25,700 18,600 18,900 3,290 B 11,200 8,250 6,710
Thallium 4.6 B 3.8 UL 6.9 B 2.8 U 5.8 B 1.9 U 1.9 U 3.8 UL 2.8 U 3.8 UL 2.8 U
Vanadium 0.61 B 0.6 U 1 U 0.6 U 5.8 J 1.9 B 1.6 B 0.6 U 0.6 U 0.81 B 0.6 U
Zinc 6.3 B 6.3 B 12.7 J 6 B 2.7 B 3.5 B 8.2 B 6.4 B 4.1 U 58.7 4.1 U

Wet Chemistry (MG/L)
Ammonia 1 U NA 1 U NA 1 U NA NA 1 U NA 1 U NA
Bromide 0.5 U NA 0.5 U NA 0.5 U NA NA 0.5 U NA 0.5 U NA
Chloride 3.9 NA 4.2 NA 8.4 NA NA 2.6 NA 10.9 NA
Ethane 4.40E-07 U NA 4.40E-07 U NA 4.40E-07 U NA NA 4.40E-07 U NA 4.40E-07 U NA
Ethene 4.10E-07 U NA 4.10E-07 U NA 4.10E-07 U NA NA 4.10E-07 U NA 4.10E-07 U NA
Ferrous iron 0.05 U NA 0.05 U NA 0.05 U NA NA 0.05 U NA 0.05 U NA
Methane 2.00E-07 NA 5.00E-07 NA 3.00E-07 NA NA 4.00E-07 NA 1.10E-06 NA
Orthophosphate 0.5 U NA 0.5 U NA 0.5 U NA NA 0.5 U NA 0.5 U NA



Appendix G
Groundwater Analytical Results at Site 25

Phase 1 Groundwater Remedial Investigation at Sites 1, 3, 6, 7, 11, 17, 24, 25
Naval Weapons Station Yorktown

Yorktown, Virginia

Aquifer
Station ID
Sample ID
Sample Date
Investigation
Chemical Name

Historical Data GW RI Data Historical Data GW RI Data

Yorktown-Eastover Yorktown-Eastover Yorktown-Eastover

Historical Data Historical Data Historical Data GW RI Data Historical Data GW RI Data GW RI Data

YS25-MW001P-1097
10/08/97

Yorktown-Eastover Yorktown-Eastover

YS25-MW002A-0904
09/23/04

YS25-GW001
YS25-MW002-0997

09/27/97
YS25-MW002-0904

09/17/04

YS25-GW002
YS25-MW001-1097

10/08/97

YS25-GW002A
YS25-MW002AP-0904

09/23/04
YS25-MW003-1097

10/08/97

YS25-GW003
YS25-MW003-0904

09/17/04
YS25-MW002A-1097

10/08/97
YS25-MW004-1097

10/08/97

YS25-GW004
YS25-MW004-0904

09/17/04

Propane 6.40E-07 U NA 6.40E-07 U NA 6.40E-07 U NA NA 6.40E-07 U NA 6.40E-07 U NA
Sulfate 13.8 NA 12 NA 14 NA NA 7.5 NA 27.5 NA
Sulfide 0.65 NA 1.5 NA 0.65 NA NA 3.1 NA 0.5 U NA
Total dissolved solids (TDS) 90 NA 320 NA 140 NA NA 220 NA 65 NA
Total organic carbon (TOC) 0.005 NA 1.00E-03 NA 1.00E-03 NA NA 0.002 NA 0.003 NA
Total suspended solids (TSS) 2,200 NA 700 NA 66 NA NA 1,700 NA 5,100 NA

Notes:
     Shaded values indicate the analyte was detected
     GW = Groundwater
     LTM = Long Term Monitoring
     RI = Remedial Investigation
     UG/L = Micrograms per Liter
     MG/L = Milligrams per Liter
     B = Not detected substantially above the level reported in laboratory or field blanks
     J = Analyte present.  Reported value may or may not be accurate or precise
     K = Analyte present.  Reported value may be biased high.  Actual value is expected to be lower.
     L = Analyte present.  Reported value may be biased low.  Actual value is expected to be higher
     NA = Not analyzed
     R = Unreliable result
     U = Not detected
     UJ = Not detected, quantitation limit may be inaccurate or imprecise
     UL = Not detected, quantitation limit is probably higher
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