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Executive Summary 

This Site Investigation (SI) report presents data, results, and conclusions of the 
investigations conducted at Site 95 at Marine Corps Base Camp Lejeune (Base) located in 
Jacksonville, North Carolina. The scope of work was provided by U.S. Navy, Naval 
Facilities Engineering Command (NAVFAC) - Mid Atlantic Division, Comprehensive Long- 
Term Environmental Action Navy (CLEAN) 111, Contract N62470-02-D-3052, Contract Task 
Order (CTO) 0105 for submittal to NAVFAC - Mid Atlantic. Field investigations were 
conducted in general accordance with the Site Investigation Work Plan, Site 95 Operable Unit  
22 Historic Livestock Dipping Vats dated February 2006 (Work Plan). The Work Plan was 
approved by NAVFAC, MCB Camp Lejeune Installation and Environment Department - 
Environmental Management Division, the U.S. Environmental Protection Agency (EPA), 
and the North Carolina Department of Environmental and Natural Resources (NCDENR). 

Site 95 was investigated as part of the strategy and technical approach for Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA) Site Investigation (SI) 
under the Installation Restoration (IR) program at Operable Unit (OU) 22, Site 95 - Historic 
Livestock Dipping Vats at Marine Corps Base (MCB) Camp Lejeune, North Carolina. The 
primary objective of the SI is to characterize potential contamination and sources at the site 
and to evaluate whether additional investigation and/or remediation activities are 
necessary. 

Analytical results from the field investigations were compared to Base background 
concentrations, North Carolina Groundwater Quality Standards (NCGWQS), EPA Region 9 
Residential Preliminary Remediation Goals (PRGs) (based on a 1 in 1,000,000 (10-6) cancer 
risk), upper bounds of the acceptable cancer risks based on the Residential PRGs assuming 
and a 1 in 10,000 (10-4) cancer risk and North Carolina Soil Screening Levels (SSLs), as 
appropriate, to assess potential site-related releases. Human health risk screening (HHRS) 
was conducted for each of the sites to refine the evaluation of potential risk to human 
health. Brief site summaries, field investigation activities, data evaluation results, and 
recommendations are provided below. 

Site 95 
The federal government required the use of dipping vats during the period of 1906 through 
1961 in the southern United States in an effort to control cattle tick fever. Prior to 1940, an 
arsenic solution was mandated for use in the vats. After 1940, some states also allowed the 
use of dichlorodiphenyltrichloroethane (DDT) and chlordane. Various petroleum products 
were used as carriers for the pesticides. The dipping vats were approximately 25 to 30 feet 
long, 4 to 5 feet deep, and 2.5 to 3.5 feet wide, each able to hold approximately 1,500 to 2,000 
gallons of dipping solution. A drip pad, approximately 12-feet by 15-feet, was constructed at 
the exit of each vat. Holding pens, approximately 50-feet by 50-feet, were also associated 
with the dipping vats (Clark, 1997). 



EXECUTIVE SUMMARY 

Operable Unit No. 22, Site 95 consists of three separate sites, with one known animal 
dipping vat at each location. The dipping vats are identified by their locations (Jaybird 
Road, Magnolia Road, and Lyman Road). The vats were initially identified during an 
archaeological investigation of the Base. The sites are located in undeveloped wooded 
areas. 

Initial assessment of the Jaybird and Magnolia Road locations indicated exceedances of 
regulatory criteria for metals and thereby required additional assessment. The third 
location, Lyman Road, was located following this initial investigation. Based on the results 
of the assessments at Jaybird Road and Magnolia Road locations, additional assessment at 
the Lyman Road location was proposed. 

Jaybird Road 
Site 95 - Jaybird Road is located approximately 1.6 miles from the eastern bank of the New 
River and 600 feet south of Frenchs Creek, a tributary to the New River. It is located off of an 
unpaved road north of Jaybird Road in a previously heavily wooded area that was cleared 
for sampling purposes. 

Three shallow monitoring wells were installed in February 2006 to depths of approximately 
15 feet below ground surface (bgs). One monitoring well was installed toward the entrance 
to the dipping vat, one at the exit of the dipping vat, and one downgradient (assumed) of 
the dipping vat location. Groundwater samples were collected from the three monitoring 
wells and analyzed for volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), polychlorinated biphenyls (PCBs), natural attenuation indicator 
parameters (NAIPs), target analyte list (TAL) metals, and pesticides. 

One VOC (bromoform) was detected in the groundwater samples collected at Site 95- 
Jaybird Road at a concentration exceeding method detection limits (MDLs). Bromoform 
was detected in the groundwater sample collected from monitoring well IR95A-MW06 at a 
concentration of 0.91 micrograms per liter (pg/L). VOCs were not detected at concentrations 
exceeding NCGWQS. SVOCs, pesticides, and PCBs were not detected in groundwater 
samples collected at Site 95-Jaybird Road at concentrations exceeding MDLs. Seven metals 
were detected in the groundwater samples at concentrations exceeding MDLs, but less than 
NCGWQS. Iron was detected in exceedance of the NCGWQS of 300 pg/L in groundwater 
samples collected from monitoring wells IR95A-MW04 and IR95A-MW05 at concentrations 
of 2,080 pg/L and 829 pg/L, respectively. However, these concentrations are below the 
Base background concentration of 16,245.5 pg/L. 

A total of 24 direct push technology @IT) borings were advanced at Site 95-Jaybird Road to 
define the horizontal and vertical extent of soil impacts. Surface soil samples (collected zero 
to one foot bgs) were collected from each boring location and a total of nine subsurface soil 
samples (collected three to four feet bgs) were collected and analyzed for VOCs, SVOCs, 
PCBs, TAL metals, and pesticides. 

In surface soil samples, VOCs, PCBs, and pesticides were not detected at concentrations 
exceeding screening criteria. The SVOC 4-methylphenol was detected in surface soil at a 
concentration above screening criteria, exceeding the SSL in the sample collected from 



location IR95A-IS114. Arsenic concentrations detected in surface soil exceed the Residential 
PRG in 14 locations. Arsenic was detected in seven of these locations above the Base 
background concentrations, but below the acceptable 10-4 cancer risk. Iron concentrations 
exceed the SSL in surface soil samples collected from 23 locations, but only exceed the Base 
background concentration once, in the sample collected from IR95A-IS113. Similarly, 
mercury concentrations detected in surface soil exceed the SSL in samples collected from six 
locations, but the Base background concentration is only exceeded at IR95A-IS113. 

VOCs, SVOCs, PCBs, and pesticides were not detected at concentrations above screening 
criteria in subsurface soil. Arsenic concentrations detected in subsurface soil samples exceed 
the Residential PRG in two locations; however, both are below the Base background 
concentration. Detected iron concentrations exceed the SSL in subsurface soil samples 
collected from seven locations, but remain below the Base background concentration. 

The HHRS indicated that no unacceptable risks to humans exposed to constituents in 
groundwater, surface soil, or subsurface soil at Site 95-Jaybird Road were identified. Thus, 
no further action is recommended. 

Magnolia Road 
Site 95-Magnolia Road is located approximately 1,500 feet from the western bank of the 
New River. It is located off of an unpaved road that branches north of Magnolia Road in a 
previously heavily wooded area that was cleared for sampling purposes. 

Three shallow monitoring wells were installed in July 2006 to depths of approximately 15 
feet bgs. As with the other dipping vat locations, one monitoring well was installed toward 
the entrance to the dipping vat, one at the exit of the dipping vat, and one downgradient 
(assumed) of the dipping vat location. Groundwater samples were collected from the three 
monitoring wells and analyzed for VOCs, SVOCs, PCBs, NAIPs, TAL metals, and pesticides. 

VOCs, SVOCs, and PCBs were not detected at concentrations exceeding MDLs in the 
groundwater samples for Site 95-Magnolia Road. The pesticide delta-benzene hexachloride 
(BHC) was detected in a groundwater sample collected from monitoring well IR95B-MW01 
at a concentration exceeding MDLs, but was not in exceedance of the NCGWQS. Seven 
metals were detected in the groundwater samples at concentrations exceeding MDLs, but 
less than NCGWQS. Iron was detected at a concentration in exceedance of the NCGWQS in 
the groundwater sample collected from monitoring well IR95B-MW01; however, this 
concentration is below the Base background concentration. 

A total of 31 DPT borings were advanced at Site 95-Magnolia Road. Surface soil samples 
were collected at each boring location and a total of 17 subsurface soil samples were 
collected and analyzed for VOCs, SVOCs, PCBs, TAL metals, and pesticides. 

VOCs, SVOCs, pesticides, and PCBs were not detected at concentrations exceeding 
screening criteria in surface soil samples. Arsenic concentrations detected in surface soil 
exceed the Residential PRG and Base background concentrations in surface soil samples 
collected from 17 locations and the SSL in surface soil samples collected from 9 locations, 
with a maximum concentration of 188 milligrams per kilogram (mg/kg) in the sample 



collected from IR95B-IS115. Arsenic concentrations in surface soil samples exceed the 
acceptable 10-4 cancer risk in three of these locations. Detected iron concentrations exceed 
the Residential PRG in surface soil samples collected from 31 locations, but the Base 
background concentration was exceeded in surface soil samples collected from only one of 
these locations, IR95B-IS101, at a concentration of 6,690 mg/kg. Iron concentrations detected 
in surface soil samples do not exceed the 10-4 cancer risk. Manganese and zinc are both 
detected at concentrations in exceedance of the Residential PRGs and Base background 
concentrations in surface soil samples collected from one location each. Manganese is 
detected at a concentration of 82.6 mg/kg in the sample collected from IR95B-IS128 and zinc 
is detected at a concentration of 957 mg/kg in the sample collected from IR95B-IS103. 
Neither manganese nor zinc concentrations detected in surface soil samples exceed the 10-4 
cancer risks at Site 95-Magnolia Road. Mercury is detected at concentrations in exceedance 
of the Residential PRG surface soil samples from 19 locations, but remains less than Base 
background concentrations. 

In subsurface soil, VOCs, SVOCs, pesticides, and PCBs were not detected at concentrations 
in exceedance of screening criteria. Detected arsenic concentrations exceed the Residential 
PRG and the SSL in subsurface soil samples collected from 13 and 5 locations, respectively, 
with a maximum concentration of 436 mg/kg in the sample collected from IR95B-IS115. The 
Base background concentration is exceeded in five of these samples. Arsenic concentrations 
detected in subsurface soil samples exceed the 10-4 cancer risk in two of these locations. Iron 
is detected at concentrations exceeding the SSL in samples collected from 15 locations, but 
remains below the Base background concentration. The mercury SSL is exceeded in the 
surface soil sample collected in one location, IR95B-IS109; however, the detected mercury 
concentration is less than the Base background concentration. 

The HHRS indicated that no COPCs were identified for Site 95-Magnolia Road 
groundwater. The maximum detected concentration of the metal arsenic in surface soil was 
in exceedance of the acceptable range of cancer risk; therefore, this metal is identified as a 
COPC for Site 95-Magnolia Road surface soil. The maximum detected concentration of 
arsenic also exceeds the acceptable range of cancer risk in subsurface soil and is, therefore, 
also identified as a COPC for Site 95-Magnolia Road subsurface soil. 

Based on the results of the SI, arsenic concentrations in surface soil and subsurface soil at 
Site 95-Magnolia Road have been identified with the potential to pose unacceptable risks to 
human health. Thus, a removal action is recommended. It is recommended that concrete 
structure and soils exceeding the acceptable cancer risk should be excavated and disposed 
of off-site at a permitted facility. Based on the results of soil analytical data collected during 
the SI, the estimated volume of soil to be excavated and is 370 cubic yards. 

No unacceptable risks to humans exposed to constituents in groundwater at Site 95- 
Magnolia Road were identified. 

Lyman Road 
Site 95-Lyman Road is located on the northwest side of an unpaved road that branches to 
the north of Lyman Road approximately 2,600 feet west of State Route 172. The area was 
heavily wooded, but was cleared for sampling purposes. 



EXECUTIVE SUMMARY 

Three shallow monitoring wells were installed in February 2006 to depths of approximately 
15 feet bgs. As with the other dipping vat locations, one monitoring well was installed 
toward the entrance to the dipping vat, one at the exit of the dipping vat, and one 
downgradient (assumed) of the dipping vat location. Groundwater samples were collected 
from the three monitoring wells and analyzed for VOCs, SVOCs, PCBs, NAIPs, TAL metals, 
and pesticides. 

One VOC (chloroform) was detected in the groundwater samples collected at Site 95-Lyman 
Road at concentrations exceeding MDLs; however, concentrations were below the 
NCGWQS. SVOCs, pesticides, and PCBs were not detected in the Site 95-Lyman Road 
groundwater samples at concentrations exceeding MDLs. Six metals were detected in the 
groundwater samples at concentrations exceeding MDLs; however, none exceeded the 
NCGWQS. 

A total of 28 DPT borings were advanced at Site 95-Lyman Road. Surface soil samples were 
collected at each boring location and a total of 16 subsurface soil samples were collected and 
analyzed for VOCs, SVOCs, PCBs, TAL metals, and pesticides. 

VOCs, pesticides, and PCBs were not detected at concentrations exceeding screening criteria 
in surface soil samples collected from Site 95-Lyman Road. The benzo(a)pyrene Residential 
PRG and SSL are exceeded in the sample collected from IR95C-IS123, with a concentration 
of 530 micrograms per kilogram (pg/kg). The detected concentration of benzo(a)pyrene 
does not exceed the acceptable 10-4 cancer risk. The benzo(b)fluoranthene SSL is exceeded in 
the sample collected from IR95C-IS123, at a concentration of 680 &kg. Arsenic 
concentrations detected in surface soil exceed the Residential PRG in five locations and the 
SSL in two locations, with a maximum concentration of 15.4 mg/kg at IR95C-IS102. The 
Base background concentration was exceeded in five of these samples. Arsenic was not 
detected at concentrations above the acceptable 10-4 cancer risk in any surface soil sample 
collected at Site 95-Lyman Road. Iron concentrations detected in surface soil at Site 95- 
Lyman Road exceed the SSL in 28 locations, but exceed the Base background concentration 
in only one of these locations, IR95C-IS121. Mercury concentrations detected in surface soil 
exceed the SSL in 12 locations, but exceed the Base background concentration in only one of 
these locations, IR95C-IS126. Manganese exceeds the SSL and Base background 
concentrations in surface soil samples collected from two locations, IR95C-IS117 and IR95C- 
IS122. 

In subsurface soil, VOCs, SVOCs, pesticides, and PCBs were not detected at concentrations 
exceeding screening criteria. Arsenic concentrations exceed the Residential PRG in 
subsurface soil samples collected from six locations, but were not detected at concentrations 
above Base background concentrations. Detected iron and mercury concentrations also 
exceed the SSLs; however, these metals were not detected at concentrations above Base 
background concentrations in subsurface soil samples collected from Site 95-Lyman Road. 

The HHRS indicated that no unacceptable risks to humans exposed to constituents in 
groundwater, surface soil, or subsurface soil at Site 95-Lyman Road were identified. Thus, 
no further action is recommended. 
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SECTION 1 

Introduction 

This Site Investigation (SI) report presents data, results, and conclusions of the 
investigations conducted at Site 95 located at Marine Corps Base (MCB) Camp Lejeune in 
Jacksonville, North Carolina. A regional location map of MCB Camp Lejeune and its 
surrounding area is provided as Figure 1-1 and the site locations are shown on Figure 1-2. 

This SI was conducted in response to the Suspected Dipping Vat Sampling and Suspected 
Asbestos Shingle/Transit Board Sampling at Magnolia Road and Jaybird Road completed by 
Baker Environmental, Inc. (Baker) in 2004, which indicated that pesticide and metal 
concentrations detected in soil exceeded regulatory criteria. The dipping vat at the Lyman 
Road site was discovered at a later date and, as it was used for similar purposes, assessment 
was proposed. The primary objective of the SI is to characterize potential contamination at 
the site and to evaluate whether additional investigation and/or remediation activities are 
necessary. This SI was conducted in accordance with the Site Investigation Work Plan, Site 95 
- Operable Unit No. 22, Historic Livestock Dipping Vats, Marine Corps Base Camp Lejeune, North 
Carolina by CH2M HILL dated February 2006. 

This SI was prepared by CH2M HILL under the Naval Facilities Engineering Command 
(NAVFAC) - Mid Atlantic, Comprehensive Long-Term Environmental Action Navy 
(CLEAN) I11 Contract N62470-02-D-3052, Contract Task Order (CTO) 105. This report is for 
submittal to NAVFAC - Mid Atlantic, MCB Camp Lejeune Installation and Environment 
Department - Environmental Management Division, the U.S. Environmental Protection 
Agency (USEPA), and the North Carolina Department of Environment and Natural 
Resources (NCDENR) . 

1 .I Objectives and Approach 
The objectives of the SI are to: 

Collect information to supplement and/or verify the environmental setting at the Site, 
including hydrogeology, geology, hydrology, topography, and any other anthropogenic 
influences that may affect the hydrology or contaminant pathways at the site 

Determine whether soils, sediment, and/or groundwater have been or are being 
impacted by site-related releases at concentrations of potential concern; 

Perform risk characterization via screening of the historical and new analytical data 
against risk-based concentrations (RBCs) 

Assess whether remedial investigations or no further action are warranted for the sites 
and make recommendations accordingly. 



SECTION 1- INTRODUCTION 

1.2 Report Organization 
The SI report comprises the following sections: 

Section 1 - Introduction 
Section 2 - Livestock Dipping Vat History and Physical Characteristics 
Section 3 - Field Investigation Activities and Data Evaluation 
Section 4 - Site 95-Jaybird Road 
Section 5 - Site 95-Magnolia Road 
Section 6 - Site 95-Lyman Road 
Section 7 - References 

Figures and tables are provided at the end of each respective section and appendices are 
provided after Section 7. 
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SECTION 2 

Site History and Physical Characteristics 

MCB Camp Lejeune Setting and History 
MCB Camp Lejeune is located on 236 square miles of land in Onslow County, North 
Carolina, adjacent to the southern side of the City of Jacksonville. Jacksonville is the largest 
city near the MCB Camp Lejeune and contains approximately half of the county's total 
population. Since 1990, much of the MCB Camp Lejeune complex has been part of 
Jacksonville. The areas adjacent to the Base are generally rural. 

The New River, which flows into the Atlantic Ocean in a southeasterly direction, bisects the 
Base. The MCB is bordered by the Atlantic Ocean to the east, U.S. Route 17 to the west and 
State Route 24 to the north. Figure 1-1 shows the location of MCB Camp Lejeune. 

Camp Lejeune was placed on the Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 (CERCLA) National Priorities List (NPL) effective 4 November 
1989. Subsequent to this listing, the EPA Region IV; NCDENR; the United States 
Department of the Navy (DON); and the Marine Corps entered into a Federal Facilities 
Agreement (FFA) for Camp Lejeune. The primary purpose of the FFA was to ensure that 
environmental impacts associated with past and present activities at the Base are thoroughly 
investigated and that appropriate CERCLA response and Resource Conservation and 
Recovery Act (RCRA) corrective action alternatives are developed and implemented, as 
necessary, to protect public health and welfare and the environment. 

2.2 Livestock Dipping Vat Description and History 
In North Carolina, as well as in many other southern and mid-western states, livestock 
dipping vats were used to eradicate ticks that caused illness in cattle and other livestock. 
These vats were in operation from 1906 to 1962 (Thomas and Rhue, 1997). The dipping vats 
were approximately 25 to 30 feet long, 4 to 5 feet deep, and 2.5 to 3.5 feet wide. Each vat 
could hold approximately 1,500 to 2,000 gallons of dipping solution which usually 
contained 0.14 to 0.22 percent arsenic by weight (Thomas et al. 1999; Thomas and Rhue, 
1997). A drip pad, approximately 12-feet by 15-feet, was constructed at the exit of each vat. 
Holding pens, approximately 50-feet by 50-feet, were also associated with the dipping vats. 
Water was needed to make the arsenical dipping solution; therefore, cattle dip vats were 
usually located next to a well or source of surface water (Clark, 1997). 

Around the mid-1940s, experimentation with chlorinated pesticides as a replacement for 
arsenic was prevalent. This resulted in the soil around many dipping vats being 
contaminated with chemicals such as dichlorodiphenyltrichloroethane (DDT), 
dichlorodiphenyldichloroethylene (DDE), toxaphene, and benzene hexachloride (BHC), in 
addition to arsenic contamination (Thomas et al., 1999). Various petroleum products were 
used as carriers for the pesticides. 



SECTION 2 -SITE HISTORY AND PHYSICAL CHARACTERISTICS 

Operable Unit No. 22, Site 95 consists of three separate sites, with one known animal 
dipping vat at each location. The vats were initially identified during an archeological 
investigation of the Base. The exact date and duration of use for each vat at Site 95 is 
unknown. The sites are located in undeveloped wooded areas of the Base and identified by 
their locations (Jaybird Road, Magnolia Road, and Lyman Road). Detailed site maps for Site 
95-Jaybird Road, Site 95-Magnolia Road, and Site 95-Lyman Road are shown on Figures 2-1, 
2-2, and 2-3, respectively. 

Previous Investigations 
Initial assessment of two dipping vat sites (Magnolia Road and Jaybird Road) was 
performed by Baker and is documented in the report Suspected Dipping Va t  Sampling and 
Suspected Asbestos Shingleflransit Board Sampling (Baker, 2004). There has been no assessment 
of the third site, the Lyman Road dipping vat, which was located at a later date. 

Soil samples collected by Baker were submitted to the laboratory and analyzed for 
pesticides and RCRA metals. Based on evaluation of the results, metals were detected in 
soil within the dipping vats at concentrations exceeding the regulatory driven criteria and 
established background/secondary criteria (for metals only). Constituents exceeding the 
regulatory standards for soils inside the vats included arsenic, chromium, and mercury. 
Analytical results of the sampling conducted by Baker are summarized in Table 2-1. 

The Suspected Dipping V a t  Sampling and Suspected Asbestos Shingle/Transit Board Sampling 
report indicated that the pesticides 4,4'-dichlorodiphenyldichloroethane (DDD), 4'4'-DDE, 
and 4,4'-DDT were detected at concentrations exceeding regulatory driven criteria in soil 
samples collected from the dipping vat at Site 95-Magnolia Road. Further review of the data 
by CH2M HILL revealed that the regulatory driven criteria were incorrectly reported and 
that pesticides were not detected at concentrations exceeding the criteria. A copy of the 
Suspected Dipping Va t  Sampling and Suspected Asbestos Shingleflransit Board Sampling report is 
included as Appendix A. 

2.4 Physical Setting and Regional Hydrogeology 
The following sections describe the physical characteristics of the region, MCB Camp 
Lejeune, and Site 95 in particular. The majority of the following sections is based on prior 
knowledge of conditions at the Base, but has been modified to incorporate the findings from 
SI field activities that are discussed in Sections 4 through 6. 

2.4.1 Regional and Facility-wide Physiography, Climate, and Surface Water 
Hydrology 

MCB Camp Lejeune is located on 236 square miles of land in Onslow County, North 
Carolina adjacent to the southern side of the City of Jacksonville. Jacksonville is the largest 
city near the Base and contains approximately half of the county's total population. Since 
1990, much of the MCB Camp Lejeune complex has been part of Jacksonville. The areas 
adjacent to the Base are generally rural. The Base is bisected by the New River, which flows 
into the Atlantic Ocean in a southeasterly direction. The Base is bordered by the Atlantic 
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SECTION 2 -SITE HISTORY AND PHYSICAL CHARACTERISTICS 

Ocean to the east, U.S. Route 17 to the west, and State Route 24 to the north. Figure 1-1 
shows the location of MCB Camp Lejeune. 

The MCB Camp Lejeune facility lies within the outer part of the Atlantic Coastal Plain 
Physiographic Province in North Carolina, as shown on Figure 2-4. This physiographic 
province stretches from Georgia to Long Island, New York. The physiography of the area is 
typical of the Atlantic Coastal Plain with stepped terraces consisting of wide, gently 
eastward-sloping plains separated by linear, steeper, northward and eastward-facing scarps. 
The topography is characterized by low elevations and relatively low relief across MCB 
Camp Lejeune and the general vicinity of Site 95. The surface elevations range from sea 
level to approximately 70 feet above mean sea level (amsl) with most of MCB Camp 
Lejeune's elevation ranging from 20 to 40 feet above msl. 

Mild winters and hot humid summers generally characterize climatic conditions within 
southeastern North Carolina and at MCB Camp Lejeune. Winters are usually short and 
mild with occasional short, cold periods. Summers are long, hot and humid. Average 
annual net precipitation is approximately 50 in. The average ambient air temperature is 63 
degrees Fahrenheit ("F) (USDA, 2002). 

The New River and its tributaries bisect MCB Camp Lejeune. The land at MCB Camp 
Lejeune generally slopes toward the New River with a grade of about 0.5 percent. The relief 
between stream and interstream areas typically ranges from 20 to 30 feet. 

2.4.2 General Regional Geologic and Hydrogeologic Framework 
Southeastern North Carolina and MCB Camp Lejeune are within the Tidewater region of 
the Atlantic Coastal Plain Physiographic Province. The Tidewater region is generally 
swampy and of low relief, with elevations averaging about 20 feet above msl. The MCB 
Camp Lejeune area is underlain by an eastward thickening sediment wedge of marine and 
non-marine origins ranging in age from early Cretaceous to Holocene. The eastward 
thickening wedge of sediment begins at the western boundary of Atlantic Coastal Plain 
physiographic province, known as the Fall Line, and dips southeastward towards the coast. 
Along the coastline, several thousands of feet of interlayered, unconsolidated sediment are 
present consisting of gravel, sand, silt, clay deposits, calcareous clays, shell beds, sandstone 
and limestone that was deposited over pre-Cretaceous crystalline basement rock. These 
sediment units are often distinguished by minor amounts of detrital carbonate shells, and 
secondary minerals such as glauconite, siderite, and chlorite (Cardinell et al., 1993). The 
hydrologic features of Site 95-Jaybird Road, Site 95-Magnolia Road, and Site 95-Lyman Road 
are shown on Figures 2-5,2-6, and 2-7, respectively. 

Fluctuations in sea level on a subsiding continental margin in marine and near-shore 
environments are believed to have controlled Historical Coastal Plain sedimentation and 
deposition (Winner and Coble, 1989). Confining units associated with specific aquifers 
within the Coastal Plain region are composed of less permeable beds of clay and silt. Within 
the MCB Camp Lejeune area, approximately 1,500 feet of a sedimentary sequence overlie 
the crystalline basement rock. This sedimentary sequence composes seven aquifers and 
their associated confining units including the Surficial, Castle Hayne, Beaufort, Peedee, 
Black Creek, and Upper and Lower Cape Fear aquifers (Cardinell et al., 1993). 
Hydrostratigraphic units of the North Carolina Coastal Plain are contained in Table 2-2. 
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SECTION 2 -SITE HISTORY AND PHYSICAL CHARACTERISTICS 

Interstream areas generally provide the recharge of aquifers within the Coastal Plain region. 
Recharge to the aquifers has been estimated to have a yearly range of five to 21 inches of 
rainfall (Heath, 1989). In general, natural discharge of groundwater from the Coastal Plain 
aquifer system is into streams, swamps, and lakes. Evapotranspiration from the soil zone 
and upward leakage through confining units into streams, estuaries, swamps, and even the 
ocean also contribute to groundwater discharge. The New River estuary serves as the 
principal discharge area for groundwater from the Castle Hayne aquifer within the vicinity 
of MCB Camp Lejeune (Harned et al., 1989). 
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TABLE 2-1 
Summary of Historical Analytical Results - Historical Dipping Vats 
MCB Camp Lejeune, North Carolina 

Magnolia Road Jaybird Road 
SAMPLE ID Region 9 PRGs lo-' Cancer Risk NCDENR Base Backaround CDVOl CDVO2 GDV-01 GDV-02 GDV-O2D 
SAMPLE DATE Residential Concentration Soil to GW 04-01 -2004 04-01 -2004 04-06-2004 04-06-2004 04-06-2004 

METALS (mglkg) 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
MERCURY 
SILVER 

TOTAL SOLIDS 

NOTES: 
J = Result is estimated 
U = Not detected 

Bold indicates exceedance of NCDENR Soil to GW 
Underline indicates exceedance of Base Backeround 

Table 2-l.xls 



TABLE 2-2 
Hydrostratigraphic Units of the North Carolina Coastal Plain 
Operable Unit No. 22, Site 95 
MCB Camp Lejeune, North Carolina 

Geologic Units Hydrogeologic Units 
-- - 

System Series Formation Aquifer and Confining Unit 

Quaternary HolocenelPleistocene Undifferentiated Surficial Aquifer 

Tertiary 

Miocene 

Oligocene 

Eocene 

Yorktownl Yorktown confining unit 

Eastover1 Yorktown Aquifer 

Pungo River1 Pungo River confining unit 

Belgrade2 Pungo River Aquifer 

Castle Hayne confining unit 

River Bend Castle Hayne Aquifer 

Beaufort confining unit3 

Beaufort Aquifer 

Castle Hayne 

Paleocene Beaufort 
Peedee Confining Unit 

Upper Cretaceous Peedee 

Cretaceous 

Lower Cretaceous 

Black Creek and 
Middendorf 

Cape Fear 

Black Creek confining unit 

Black Creek Aquifer 

Upper Cape Fear confining unit 

Upper cape Fear Aquifer 

Lower Cape Fear confining unit 

Lower Cape Fear Aquifer 

Lower Cretaceous confining unit 
Unnamed deposits1 

Lower Cretaceous 

Pre-Cretaceous basement rocks 

Notes: 

'Geologic and hydrologic units probably not present beneath MCB Camp Lejeune 

*Constitutes part of the surficial aquifer and Castle Hayne confining unit in the study area. 

3Estimated to be confined to deposits of Paleocene age in the study area. 

Source: Harned et al., 1989. 



Figures 



Legend 
Monitoring Wells 

0 Livestock Dipping Vat 
-- Surface Contours - Road 

0 12.5 25 
I Feet 

Figure 2-1 
Site 95 - Jaybird Road Site Map 

Site 95 Site Investigation 
MCB Camp Lejeune, North Carolina 



Legend 
n Livestock Dipping Vat 

Monitoring Wells 
Surface Contours - Road 

0 20 40 

I Feet 

Figure 2-2 
Site 95 - Magnolia Road Site Map 

Site 95 Site Investigation 
MCB Camp Lejeune, North Carolina 



\\aphrodite\projects\USNavFaceNGCom\315007CampLejeune\Pmjects\Site95\Figure2-3 Lyman Road Site Map.mxd 3/1/07 rrunw~n 

Legend Figure 2-: 
Monitoring Wells .+-. Site 95 - Lyman Road Site May 

Site 95 Site lnvestigatior 
1 Livestock Dipping Vat s MCB Camp Lejeune, North Carolin; 

Surface Contours - Road 0 15 30 

I Feet e CHlMHiLL  



E X P L A N A T I O N  

-. - W N O A R Y  BETWEEN INHER COASTM 
P W N  AN0 THEWATER REOKPj 

Figure 2-4 
iysiographic Provinces of Eastern North Carolina 

Operable Unit No. 22 (Site 95) 
Site Investigation 

MCB Camp Lejeune, North Carolina 



Figure 2-5 
Site 95 - Jaybird Road Hydrologic Features 

Site 95 - Site Investigation 
MCB Camp Lejeune, North Carolina 



Figure 2-6 
Site 95 - Magnolia Road Hydrologic Features 

N Site 95 - Site Investigation 
MCB Camp Lejeune, North Carolina 

0 625 1,250 

I Feet 

CH2MHILL 





SECTION 3 

Field lnvestigation Activities and Data 
Evaluation 

3.1 Field lnvestigation Activities 
Field activities were conducted between February and October of 2006 in accordance with 
Standard Operating Procedures (SOPS) outlined in the Site Investigation Work Plan, Site 95 - 
Operable Unit No. 22, Historic Livestock Dipping Vats, Marine Corps Base Camp Lejeune, North 
Carolina (CH2M HILL, 2006). These procedures are detailed in the Master Project Plans 
(CH2M HILL, 2005). 

The SI field activities consisted of the following: 

Installation of monitoring wells; 

Groundwater sampling of site monitoring wells; 

Surface and subsurface soil sampling; and 

Survey of monitoring well and soil boring locations. 

A summary of the samples collected at each site is provided in Table 3-1. Groundwater 
elevations measured at each site are provided in Table 3-2. The detailed investigation 
activities conducted at each location of Site 95 are included in the site-specific Sections 4,5, 
and 6. 

Data Evaluation 
This section presents information on the management and evaluation of analytical data 
collected during the SI. This includes data tracking and validation to ensure data quality. It 
also includes evaluation of non site-related analytical results, regulatory and risk-based 
standards, and data presentation and evaluation. 

3.2.1 Data Tracking and Validation 
The management and tracking of data from the time of field collection to receipt of 
validated electronic analytical results reflects the overall quality of the analytical results. 
Field samples and their corresponding analytical tests were recorded on chain-of-custody 
(COC) forms, which were submitted with the samples to the laboratory. COC entries were 
checked against the Site Investigation Work Plan, Site 95 - Operable Unit No. 22, Historic 
Livestock Dipping Vats, Marine Corps Base Camp Lejeune, North Carolina (CH2M HILL, 2006) to 
verify all designated samples were collected and submitted for the appropriate analyses. 
Upon receipt of the samples by the laboratory (Mitkem), a comparison to the field 
information was made to verify that each sample was analyzed for the correct parameters. 



In addition, a check was made to ensure that the proper number and types of quality 
assurance/quality control (QA/QC) samples were collected. QA/QC samples included 
field blanks, equipment blanks, trip blanks, duplicates, matrix spike/matrix spike duplicate 
(MS/MSD) samples, and laboratory blanks. 

Analytical data reports, in hard copy and electronic format, were submitted for third-party 
validation. Procedures used for the validation process were National Functional Guidelines for 
Organic Data Review (USEPA, 1999), and National Functional Guidelines for Inorganic Data 
Review (USEPA, 2004). The electronic data was downloaded into the CH2M HILL master 
database. These steps (third-party validation and electronic data handling) serve to reduce 
inherent uncertainties associated with data authenticity and usability. 

3.2.2 Data Qualifiers 
All analytical data were validated. The complete analytical results of the SI investigation are 
provided in Appendix B. The data validation qualifiers utilized include: 

Data qualified with a "B" flag by the data validator indicate 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 ten times the concentration of the 
constituent for an associated QA/QC result. If the sample concentration is less than ten 
times the associated blank concentration, the conclusion is that the parameter was not 
detected. 

Data qualified with a "J" flag indicate that the analyte is present and the value is 
estimated. The reported value may or may not be accurate or precise. 

Data qualified with a "U" indicate that the analyte was not detected and the associated 
number indicates the approximate sample concentration necessary to be detected. 

Data qualified with a "UJ" indicate that the analyte was not detected and the 
quantitation limit may be inaccurate or imprecise. 

3.2.3 Evaluation of Non-Site-Related Analytical Results 

3.2.3.1 Laboratory and Sampling Blank Contamination 
In some instances, chemical compounds detected in samples may have been introduced 
during field sampling, transportation to the analytical laboratory, or during laboratory 
procedures. Thus, a variety of blank samples were analyzed and used in the QA process to 
determine if the contamination is site-related or is due to sample handling. Blank samples 
usually collected include a field blank, to account for ambient conditions during sampling; 
an equipment or rinseate blank, to determine if the equipment used to collect the samples 
(e.g., trowels or mixing bowls) was adequately clean; and a trip blank, to ascertain if 
volatile organic compounds (VOCs) were introduced during packing or shipping. 
Additionally, the laboratory analyzes a method blank in each batch of twenty samples to 
verify instrument cleanliness and function. Common laboratory contaminants that can be 
introduced during the analytical process are acetone, 2-butanone, methylene chloride, and 
common phthalate contaminants. When blank samples are found to contain common 
laboratory contaminants, each of the aqueous field samples that are associated with that 
blank and contain up to 10 times the concentrations in the blanks are qualified during data 
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SECTION 3 - FIELD INVESTIGATION ACTIVITIES AND DATA EVALUATION 

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 and that contain up to five times the concentrations 
is qualified in the blank during data validation with a "B" for that compound. 

To determine if a " B  qualifier should be assigned to a soil sample, a unit conversion is 
performed whereby soil sample concentrations to aqueous samples or laboratory blank 
concentrations are determined by dividing the soil concentration by the percent moisture, 
then dividing the result by five. A " B  qualifier designation as described above for aqueous 
samples can then be applied directly to the converted soil concentrations. 

3.2.3.2 Background Data 
To identify constituents present in site media reflective of a potential site-related release, 
naturally occurring and anthropogenic compounds detected at each site were compared to 
available background data. 

The findings of the basewide background soil investigation were presented in the Final Base 
Background Study (Baker, 2001). Surface and subsurface soil samples were collected to 
establish background soil quality. In general, inorganic constituents were detected at similar 
levels of concentration in the surface and subsurface samples. There were differences 
between the datasets, primarily attributed to the soil type in each soil horizon. Analysis 
indicated that the majority of constituents are more prevalent in the fine-grained soils (clay 
and silts) than in coarse-grained soils (sands). The concentrations of aluminum, calcium, 
magnesium, and iron exceeded all other constituents analyzed during the study. Cadmium, 
silver, and thallium were also detected; however, these analytes may be anthropogenic in 
origin, as they did not appear to be common constituents in Base soils. 

The findings of the basewide background groundwater investigation were presented in the 
Base Background Groundwater Study (Baker, 2002). Groundwater samples were collected from 
shallow and deep monitoring wells. In general, similar inorganics were detected in both the 
shallow and deeper monitoring wells. The deeper wells appeared to have a higher 
concentration of inorganics than the shallow. Arsenic, iron, lead, and manganese were 
detected at concentrations in exceedance of the NCGWS. 

The background data are provided in Appendix C.  

3.2.4 Data Evaluation 
All site groundwater data were compared to North Carolina Groundwater Quality 
Standards (NCGWQS). The State of North Carolina, through rules of Subchapter 2L of the 
NCAC Title 15A, establishes a series of classifications and water quality standards that are 
appropriate for the purpose of classifying groundwater in the state. NCGWQS are 
enforceable standards intended to provide a guidance level in preventing groundwater 
pollution above naturally occurring levels of specified chemical constituents and are based 
upon what is considered naturally occurring. The goal is to preserve and protect present 
and anticipated uses of groundwater. 
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All site soil data were compared to North Carolina Soil Screening Levels (SSLs) and EPA 
Region 9 Residential Preliminary Remediation Goals (PRGs). SSLs are chemical-specific 
screening levels for the protection of groundwater used for drinking (NCDENR, 2005). The 
goal is to separate areas of contamination that can be eliminated from additional 
investigation from those which require further evaluation to determine if remedial action is 
necessary. Similarly, PRGs are risk-based concentrations that are intended to assist in initial 
screening-level evaluations. PRGs are EPA guidelines and are not legally enforceable (EPA, 
2006). Region 9 PRGs are based on a 1 in 1,000,000 (10-6) cancer risk of 10-6; however, a 
cancer risk up to 1 in 10,000 (104) is acceptable. Therefore, site soil data was also compared 
to the upper bounds of the acceptable cancer risks based on the Residential PRGs and a 10-4 
cancer risk. 

Additionally, to identify constituents present in site media reflective of a potential site- 
related release, naturally occurring and anthropogenic compounds (metals) detected at each 
site were compared to available background data as discussed in Section 3.2.3. 

A human health risk screening (HHRS) was conducted for each site to refine the evaluation 
of potential risk to human health. 

Screening Characterization 
The data collected during the SI at each site were evaluated via a conservative screening 
process to determine if site-related compounds are present at levels that could pose a risk to 
exposed human receptors. A phased approach was applied to the HHRS to allow the 
screening to focus on relevant constituents. This phased approach is described below. 

3.3.1 Human Health Risk Screening (HHRS) 
The first step of the screening was to compare the site data to conservative risk-based 
screening criteria. The maximum detected concentrations in soil were compared to the most 
current USEPA Region 9 Residential PRGs (USEPA, October 2004), based on a cancer risk of 
10". PRGs are based on direct contact exposure pathways. These are conservative screening 
processes since the residential contact rates, and hence exposure, are higher than those for 
industrial contact. Furthermore, it is unlikely that the site would be redeveloped for 
residential use. As described in Section 3.2, Region 9 PRGs are based on a cancer risk of 10-6; 
however, cancer risk up to 10-4 is acceptable. Therefore, the maximum detected 
concentrations in soil were also compared to the upper bounds of the acceptable cancer risks 
based on the Residential PRGs and a 104 cancer risk. Constituents that exceed the upper 
bounds of the acceptable cancer risks are identified as constituents of potential concern 
(COPCs) and should be assessed further to determine if they are present at concentrations 
that could pose risks to exposed receptors. 

The maximum detected concentrations in soil were also compared to NC SSLs. As described 
in Section 3.2.4, SSLs are chemical-specific screening levels for the protection of 
groundwater used for drinking (NCDENR, 2005). Constituents that exceed the SSL are 
identified as COPCs and should be assessed further to determine if they are present at 
concentrations that could pose risks to exposed receptors. Constituents that exceed the SSL 
in soil samples, but are not detected above screening criteria in groundwater samples are 
not considered COPCs. 
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The maximum detected concentrations in groundwater were compared to NCGWQS. 
NCGWQS are enforceable standards intended to provide a guidance level in preventing 
groundwater pollution above naturally occurring levels of specified chemical constituents 
and are based upon what is considered naturally occurring. Constituents that exceed the 
NCGWQS are identified as COPCs and should be assessed further to determine if they are 
present at concentrations that could pose risks to exposed receptors. 

If the maximum detected concentrations are below the PRGs, SSLs, and NCGWQS, as 
appropriate, it can be concluded that exposure to the constituents would not pose an 
unacceptable risk to human receptors. These constituents will not be considered further. 

The second step of the Step 1 screening was to compare COPC concentrations to site-specific 
background concentrations to determine if any constituents are ubiquitous to the site and 
therefore not indicative of a release. The maximum concentrations of the COPCs were 
compared to the background soil and groundwater concentrations as determined in the 
background studies (Baker, 2001 and Baker, 2002). Background levels can be used to identify 
samples that potentially exceed background conditions. If the maximum concentration of a 
constituent initially identified as a COPC based on the comparison to PRGs, SSLs, and 
NCGWQS was less than the background concentration, the constituent was not considered a 
COPC. Otherwise, the constituent was carried through as a COPC. 
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TABLE 3-1 
Site lnvestigation Sample Summary 
Site 95 Site lnvestigation 
MCB Camp Lejeune, North Carolina 

Groundwater 
Methane, Ethane, 

Notes: 

Groundwater 
Surface Soil 
Subsurface Soil 

NA - Not Analyzed 

VOCs -Volatile Organic Compounds 

SVOCs - Semivolatile Organic Compounds 

PCBs - Polychlorinated Biphenyls 

TAL - Target Analyte List 

NAlPs - Natural Attenuation Indicator Parameters 

3 
3 
3 

Page 1 of 1 

3 
28 
14 

3 
28 
14 

3 
28 
14 

3 
N A 
N A 



TABLE 3-2 
Groundwater Elevation Data 
Site 95 Site Investigation 
MCB Camp Lejeune, North Carolina 

Top of Casing Elevation Groundwater Elevation (ft 
Well ID Date (ft msl) Depth to Water (ft) msl) 

I R95A-MW04 7/31/2006 12.6 7.8 4.8 

Notes: 
ft msl - feet above mean sea level 
ft - feet 
IR95A -well associated with Jaybird Road 
IR95B -well associated with Mongolia Road 
IR95C -well associated with Lyman Road 

COPYRIGHT 2007 BY CHPM HILL, INC.. COMPANY CONFIDENTIAL 



Figures 



Legend 
A Boring Locations 

Monitoring Wells 
OLivestock Dipping Vat 
-Road 

Surface Contours 
12 Ground Surface Elevation (ft msl) 

0 12.5 25 

I Feet 

Figure 4-1 
Site 95 - Jaybird Road Boring Locations 

Site 95 Site Investigation 
MCB Camp Lejeune, North Carolina 



.- 

Figure 4-2 
Legend Site 95 - Jaybird Road Groundwater Elevation Map 

Monitoring Well Site 95 - Site Investigation - Road MCB Camp Lejeune, North Carolina 

0 Livestock Dipping Vat S 

Surface Contours 
4.94 Water level elevation (fi rnsl) 

0 12.5 25 

Feet 
9 CH2NIHII-I- 
0 

Direction of Groundwater Flow 



Concentration 10.879 rngkg 
I 

Legend All concentration are reported in rngkg. Figure 4-3 
Monitoring Wells J - Estimated Value Site 95 - Jaybird Road Surface Soil Arsenic Results 

A Soil Boring Locations Site 95 - Site Investigation 
A Historical Boring Locations MCB Camp Lejeune, North Carolina 
 livestock Dipping Vat 

Surface Contours 0 12.5 25 
-Road 

I ~ e e t  S O CHPMHILL - 



SECTION 4 

Site 95 - Jaybird Road 

Site Background 
Site 95-Jaybird Road is located north of Jaybird Road approximately 1.6 miles from the 
eastern bank of the New River and 600 feet south of Frenchs Creek, a tributary of the New 
River (Figure 1-2). It is located off of an unpaved road north of Jaybird Road in a previously 
heavily wooded area that was cleared for sampling purposes. The dipping vat at this 
location is made of brick and is roughly 12 feet long, 4 to 5 feet deep and 3 feet wide. 

4.2 Previous Investigations 
Initial assessment of the dipping vat at Jaybird Road was performed by Baker and is 
documented in the report Suspected Dipping V a t  Sampling and Suspected Asbestos 
Sh ing lemans i t  Board Sampling (Baker, 2004). Baker collected two soil samples inside the vat, 
which were analyzed for pesticides and RCRA metals. Arsenic and chromium were 
detected at concentrations exceeding PRGs, North Carolina Soil-to-Groundwater standards, 
and Base background levels. Mercury was detected at concentrations exceeding the North 
Carolina Soil-to-Groundwater standard and Base background levels. Pesticides were not 
detected at concentrations exceeding method detection limits (MDLs) in soil samples 
collected from Site 95-Jaybird Road. 

Site Investigation Activities 
The investigation at Site 95 - Jaybird Road consisted of direct push technology (DPT), soil 
sampling, monitoring well installation, and groundwater sampling. Each activity is 
described in detail in the subsequent sections. 

4.3.1 Monitoring Well Installation and Development 
Three monitoring wells were installed at Site 95 - Jaybird Road at the locations shown on 
Figure 2-1. The monitoring well locations were selected to represent the entrance to the 
dipping vat (IR95A-MW04), the exit of the dipping vat (IR95A-MWO5), and a downgradient 
(assumed) location (IR95A-MW06). 

In February 2006, Probe Technology, Inc. drilled the shallow monitoring wells using four 
and one-quarter inch inside diameter (ID) hollow-stem augers (HSAs). Soils were logged by 
CH2M HILL'S onsite geologist according to the Unified Soil Classification System (USCS). 
Soil descriptions included grain size, USCS symbol and classification, moisture content, 
relative density or consistency, and any other relevant information such as evidence of 
contamination. 



The wells were constructed, as directed by CH2M HILL'S onsite geologist, using two-inch 
ID, Schedule 40, polyvinyl chloride (PVC) well casing and screen materials. Ten feet of 
0.010-inch slot well screen was used for each well. Well screens were installed to bisect the 
water table. The annular space around the well screen was backfilled with well-graded fine 
sand to approximately two feet above the top of the screened interval. An approximately 
two-foot thick bentonite seal was installed above the sand pack. The annular space above 
the bentonite seal was backfilled with cement and bentonite grout to prevent surface and 
near subsurface water from infiltrating into the screened groundwater-monitoring zone. 
Stick-up well covers, each with four protective bollards, were installed at each well and 
surrounded by a concrete pad. 

Appendix D provides the soil boring logs and monitoring well construction diagrams for 
the wells installed at Site 95 - Jaybird Road. 

Monitoring wells were developed using pumping and surging methods. Conductivity, pH, 
temperature, dissolved oxygen (DO), oxidation reduction potential (OW), and turbidity 
were monitored during development. Field measurements from well development are 
included in Table 4-1. 

4.3.2 Geotechnical Analysis 
One undisturbed (UD) soil sample was collected from Site 95 - Jaybird Road for 
geotechnical analysis. The UD soil sample was collected from IR95A-MW05 at a depth of 6.5 
feet bgs to 7 feet bgs. The sample was sealed and transported to Geotechnics Geotechnical 
and Geosynthetic Laboratories in Raleigh, North Carolina for analysis of geotechnical 
parameters including permeability, porosity, and grain size distribution. 

4.3.3 Groundwater Sampling 
Once the new monitoring wells were installed and developed, a round of groundwater 
samples were collected as part of the SI field activities. 

Depth-to-groundwater measurements were collected from the Site 95 - Jaybird Road 
monitoring wells (Table 3-2). Measurements were collected from each well with a water- 
level probe prior to purging and sampling and converted to water-level elevations using the 
top-of-casing elevation survey data. These data were also used to determine groundwater 
flow direction. 

Groundwater samples were collected from the three newly installed monitoring wells using 
a peristaltic pump and low flow sampling techniques from July 31 through August 1,2006. 
Well water was purged at a rate of 0.1 gallons per minute (gpm). During purging, water 
quality parameters were measured using a Horiba U-22@ water quality indicator. These 
parameters included conductivity, turbidity, DO, pH, temperature, and OW. Field 
measurements from sampling are included on Table 4-2. At least one well volume was 
purged from each well prior to sampling. Groundwater samples were collected directly 
from disposable tubing into pre-preserved laboratory prepared sample bottles. Once 
collected in appropriately labeled containers, groundwater samples were immediately 
packed on ice in coolers and shipped via Federal Express delivery to Mtkem Corporation of 
Warwick, Rhode Island, an NCDENR-approved laboratory, for analysis. Groundwater 
samples remained in the presence of a CH2M HILL project representative until delivery to 
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SECTION 4 - SlTE 95 -JAYBIRD ROAD 

the Federal Express location. A chain-of-custody record was used to maintain a record of 
personnel who had control of the samples. The groundwater samples were analyzed for 
VOCs, SVOCs, PCBs, natural attenuation indicator parameters (NAIPs), target analyte list 
(TAL) metals, and pesticides in accordance with Table 3-1. 

Groundwater chain-of-custody forms for the groundwater assessment are included in 
Appendix E. 

4.3.4 Direct Push Technology Boring (Soil Sampling) 
The Site 95 - Jaybird Road soil investigation consisted of gridded soil sampling using DPT. 
In October 2006, a total of 24 borings were advanced at the vat location and placed on 
approximately 20 foot centers near the vat, with slightly wider spacing in the surrounding 
areas, as shown on Figure 4-1. Continuous core soil samples were collected for visual 
description and VOC screening in disposable acetate sleeves using a macro-core soil 
sampler. 

Surface soil samples were collected at each boring location from a depth interval of zero to 
one foot bgs for laboratory analysis. Nine subsurface soil samples were collected above the 
water table from a depth interval of three to four feet bgs for laboratory analysis. Once 
collected in appropriately labeled containers, soil samples were immediately packed on ice 
in coolers and shipped via Federal Express delivery to Mitkem Corporation for analysis. Soil 
samples remained in the presence of a CH2M HILL project representative until delivery to 
the Federal Express location. A chain-of-custody record was used to maintain a record of 
personnel who had control of the samples. 

Soil samples were analyzed for VOCs, SVOCs, PCBs, TAL metals, and pesticides in 
accordance with Table 3-1. 

Chain-of-custody forms for the soil assessment are included in Appendix F. 

4.4 Site 95-Jaybird Road Soil and Hydrogeology 

4.4.1 Lithologic Description 
The geology of the investigation area at Site 95-Jaybird Road is consistent with the facility 
and regional geology. Three borings at Site 95-Jaybird Road were advanced to 15 feet bgs 
(IR95A-MW04, IR95A-MW05, and IR95A-MW06), 15 borings were advanced to one foot bgs, 
and nine borings were advanced to four feet bgs. Boring locations are shown on Figure 4-1 
and lithologic descriptions are provided in Appendix D. The surface soil to one foot bgs is 
mostly composed of tan to gray silty sand or very fine to fine grained sand. In the 
topographically low lying part of the site, the surface soil was a dark brown clayey sand. 
The underlying soil is composed of tan to gray fine sands, which have varying amounts of 
silts and clays. Clay content increases forming a light gray clayey fine sand that is 
encountered between 8 and 15 feet bgs. 

4.4.2 Groundwater Characteristics 
Groundwater elevations at the site ranged from 3.99 to 4.94 feet msl during the water level 
survey conducted at Site 95-Jaybird Road (Table 3-2). Data collected for this SI indicate that 
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the direction of groundwater flow is easterly across the site towards Frenchs Creek 
(Figure 4-2), with an average gradient of 0.023 feet/feet. 

Analytical Results 
Analytical results of the SI for Site 95-Jaybird Road are provided in Appendix B. 
Constituents detected at concentrations exceeding Base background concentrations and/or 
screening criteria in groundwater, surface soil, and subsurface soil are summarized in 
Table 4-3 through 4-5, respectively. Surface soil analytical results in exceedance of screening 
criteria are shown also shown on Figure 4-3. 

4.5.1 Groundwater 
Volatile Organic Compounds. One VOC (bromoform) was detected at a concentration 
exceeding MDLs in the groundwater samples collected from Site 95-Jaybird Road 
monitoring wells. Bromoform was detected in the groundwater sample collected from 
monitoring well IR95A-MW06 at a concentration of 0.91 micrograms per liter (pg/L). VOCs 
were not detected at concentrations exceeding NCGWS in groundwater samples collected 
from Site 95-Jaybird Road. 

Semi-volatile Organic Compounds. SVOCs were not detected at concentrations exceeding 
MDLs in groundwater samples collected from Site 95-Jaybird Road monitoring wells. 

Pesticides/PCBs. Pesticides and PCBs were not detected at concentrations exceeding MDLs 
in groundwater samples collected from Site 95-Jaybird Road monitoring wells. 

Metals. Seven metals were detected at concentrations exceeding MDLs, but less than 
NCGWQS, in groundwater samples collected from Site 95-Jaybird Road monitoring wells, 
including aluminum, antimony, cadmium, calcium, manganese, potassium, and sodium. 
Iron was detected at concentrations in exceedance of the NCGWQS of 300 pg/L in the 
groundwater samples collected from monitoring wells IR95A-MW01 and IR95A-MW02 at 
concentrations of 2,080 pg/L and 829 pg/L, respectively. These concentrations are below the 
Base background concentration of 16,245.5 pg/L. 

4.5.2 Surface Soil 
Volatile Organic Compounds. Two VOCs, acetone and trichlorofluoromethane, were 
detected at concentrations exceeding MDLs in surface soil samples collected from Site 95- 
Jaybird Road. VOCs were not detected in surface soil samples collected from Site 95-Jaybird 
Road at concentrations exceeding screening criteria. 

Semi-volatile Organic Compounds. Seven SVOCs were detected at concentrations 
exceeding MDLs, but less than screening criteria, in the surface soil samples collected from 
Site 95-Jaybird Road, including di-n-butylphthalate, bis(2-ethylhexyl)phthalate, 
benzaldehyde, benzo(a)anthracene, chrysene, fluoranthene, and pyrene. 4-Methylphenol 
was detected at a concentration in exceedance of screening criteria, exceeding the SSL in the 
surface soil sample collected from location IR95A-IS114. 

Pesticides/PCBs. Five pesticides were detected at concentrations exceeding MDLs in the 
surface soil samples collected from Site 95-Jaybird Road, including 4,4'-DDD, 4,4'-DDE, 4,4'- 
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DDT, endrin, and endrin ketone. Pesticides were not detected at concentrations exceeding 
screening criteria. PCBs were not detected at concentrations exceeding MDLs in surface soil 
samples collected from Site 95-Jaybird Road. 

Metals. Sixteen metals were detected at concentrations exceeding MDLs in the surface soil 
samples collected from Site 95-Jaybird Road, including aluminum, barium, beryllium, 
calcium, chromium, cobalt, copper, lead, magnesium, manganese, nickel, potassium, silver, 
sodium, vanadium, and zinc. Detected arsenic concentrations exceed the Residential PRG in 
surface soil samples collected from 14 locations. Arsenic was detected at concentrations 
above the Base background concentrations in samples collected from seven of these 
locations, as shown on Figure 4-3. Soil samples collected within the vat during Baker's 
investigation also indicated arsenic concentrations in exceedance of the Residential PRG and 
Base background concentration (Baker, 2004). Arsenic was not detected at concentrations 
above the acceptable 104 cancer risk in any surface soil sample collected at Site 95-Jaybird 
Road during this or historical investigations. Detected iron concentrations exceed the SSL in 
surface soil samples collected from 23 locations, but only exceed the Base background 
concentration in one location, IR95A-IS113. Similarly, detected mercury concentrations 
exceed the SSL in surface soil samples collected from six locations, but the Base background 
concentration is exceeded in only one location, IR95A-IS113. 

4.5.3 Subsurface Soil 
Volatile Organic Compounds. VOCs were not detected at concentrations exceeding MDLs 
in subsurface soil samples collected from Site 95-Jaybird Road. 

Semi-volatile Organic Compounds. Three SVOCs, caprolactam, di-n-butylphthalate, and 
bis(2-ethylhexyl)phthalate, were detected at concentrations exceeding MDLs in the 
subsurface soil samples collected from Site 95-Jaybird Road; however, SVOCs were not 
detected at concentrations exceeding screening criteria. 

PesticideflCBs. The pesticide 4,4'-DDE was detected in two subsurface soil samples 
collected from Site 95-Jaybird Road at concentrations exceeding MDLs; however, pesticides 
were not detected at concentrations exceeding screening criteria. PCBs were not detected at 
concentrations exceeding MDLs in any subsurface soil samples collected from Site 95- 
Jaybird Road. 

Metals. Fifteen metals were detected at concentrations exceeding MDLs in subsurface soil 
samples collected from Site 95-Jaybird Road, including aluminum, barium, beryllium, 
calcium, chromium, cobalt, lead, magnesium, manganese, nickel, potassium, silver, sodium, 
vanadium, and zinc. Detected arsenic concentrations exceed the Residential PRG in 
subsurface soil samples collected from two locations; however, both are below the Base 
background concentration. Arsenic was not detected at concentrations above the acceptable 
104 cancer risk in any subsurface soil sample collected at Site 95-Jaybird Road during this 
investigation. Detected iron concentrations exceed the SSL in subsurface soil samples 
collected from seven locations, but remain below the Base background concentration. 

4.5.4 Geotechnical Test Results 
The undisturbed sample collected from the IR95A-MW05 boring yielded the following 
results: 

P:\EBL\NAW CLEAN\OU 22 (SITE 95)\SI\SI REWRnTEXlIFINAL SrrE 95 SITE INVESTlGATlON REPORT 05-2447.DOC 



SECTION 4 -SITE 95 -JAYBIRD ROAD 

The average permeability is l.lE-05 cm/sec at 20 degrees Celsius 

The average specific gravity is 2.59 at 20 degrees Celsius 

The grain size ranges from 0.075 to 9.5 mrn 

D The USCS classification is SM. 

Results of the geotechnical analysis are included in Appendix G.  

4.6 Human Health Risk Screening (HHRS) 
As shown on Table 4-6a, the maximum detected concentrations of all analytes in 
groundwater were below NCGWQS, except iron, which was detected below the Base 
background concentration. Therefore, the detected iron concentrations are consistent with 
background conditions, rather than site releases. No COPCs are identified for Site 95-Jaybird 
Road groundwater. 

As shown on Table 4-6b, the maximum detected concentrations of all analytes in surface 
soil were below screening criteria, except 4-methylphenol, arsenic, iron, and mercury. The 
SVOC 4-methylphenol was detected above the SSL. As described in Section 3.2.4, SSLs are 
screening levels to protect groundwater; however, 4-methylphenol is not detected at 
concentrations exceeding MDLs in any groundwater samples collected at Site 95-Jaybird 
Road. Therefore, 4-methylphenol is not retained as a COPC. Arsenic concentrations detected 
in surface soil exceeded the Residential PRG and the Base background concentration; 
however, arsenic concentrations in surface soil did not exceed the 104 cancer risk. Therefore, 
arsenic is not retained as a COPC in surface soil. Iron and mercury exceeded SSLs and Base 
background concentrations; however, based on known historical site activities, these metals 
are likely naturally occurring. Therefore, iron and mercury are not included as COPCs. 

As shown on Table 4-6c, the maximum detected concentrations of all organics, pesticides, 
and PCBs in subsurface soil were below Residential PRGs and SSLs. The maximum detected 
concentrations of arsenic and iron in subsurface soil were in exceedance of the Residential 
PRG and SSL, respectively; however, both metals were detected below the Base background 
concentrations. The detected metal concentrations are consistent with Base background 
conditions, rather than site releases. No COPCs are identified for Site 95-Jaybird Road 
subsurface soil. 

4.7 Conclusions 
Based on the results of the SI, no unacceptable risks to humans exposed to constituents in 
groundwater, surface soil, or subsurface soil at Site 95-Jaybird Road were identified. 
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Table 4-1 

Water Quality Parameters Collected During Monitoring Well Development at Jaybird Road 
Site 95 Site investigation 
MCB Camp Lejeune, North Carolina 
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Table 4-2 
Water Quality Parameters Collected During Groundwater Sampling at Jaybird Road 
Site 95 Site Investigation 
MCB Camp Lejeune, North Carolina 



TABLE 4-3 
Concentrations of VOCs, SVOCs, Pesticides, Metals, and Geochemical Parameters in Groundwater at Jaybird Road 
Site 95 Site Investigation 
MCB Camp Lejeune, North Carolina 

Notes: 

U- Analyte not detected 
J- Reported value is estimated 
UJ- Analyte not detecteo Q~antltatlon Ilm t IS lmpreclse 

$r't 
i u L  

VOCs- Volatile Organic Compounds 
SVOCs- Semi-volatile Organic Compounds 

PESTIPCBs- PesticidelPolychlorinated Biphenyls 



TABLE 4-4 
Concentrations of VOCs, SVOCs, Pesticides, PCBs, and Metals in Surface Soil at Jaybird Road 
Site 95 Site lnvestigatim 
MCB Camp Lejeune, North Carolina 

Station ID 
Sample ID 

Sam IeDate 

Chemical Name I. 

Bold and Italicized Exceeds Region 9 PRGs 

U- Analyte not detected 

J- Reported value is estimated 

J- - Reported value is biased low 

UJ- Analyte not detected. Cluantiation limit is imprecise 

NA- Not analyzed 

VOCs- Volatile Organic Compounds 

SVOCs- Semi-Volatile Organic Compounds 

PESTIPCBs- PesticideRolychlorinated Biphenyls 

Page 1 of 3 

IR95A-IS103 

IR95A-IS103-01-06D-2 

1 0104106 

IR95A-IS104 

IR95A-IS104-0-l46D-2 

10104/06 

IR95.4-IS102 IR95A-IS101 

(May2005) 
104Cancer Risk 
Concentration 

IR95A-IS102-0-106D-2 

1W04106 

IR95A-IS1020146Dl 

1010306 

IR95A-IS10101-06D-1 

10/0306 

Region 9 PRGs - 
Residential Soil 

Unik IR95A-IS102D-O-1-06D-1 

10103/06 

IR95A-IS101-0-146D-2 

1 0/04106 

Surfam Soil 
Basewide - 

IR95A-IS100 

Background ZOO2 

IRg5A-IS10001-06D-1 

1010306 

IR95A-ISlOCLO-1-06132 

10/04/06 

IRg5A-IS100D-01-06D-2 

10104106 



TABLE 4-4 
Concentrations of VOCs, SVOCs, Pesticides, PCBs, and Metals in Surface Soil at Jaybird Road 
Site 95 Site Investigation 

MCB Camp Lejeune, Norfh Cardina 

chemical Name I 

VOCs (r&d 
Acetone ~ r s l k g  - 14,000.000 1,400.000.000 2.810 N A N A N A N A N A N A NA N A N A NA 

Trichlomfluommethane(Fre0n-11) I pglkg - 390,000 39.000.000 31.500 N A N A N A N A N A N A NA N A N A N A 
II 

Bold andttalicized Erceeds Region 9 PRGr 

U- Analyie not detected 

J- Reported value is est~mated 

J- - Reported value is btased low 

UJ- Analyte not detected. Quantiation limit is imprecise 

NA- Not analyzed 

VOCs- Volatile Organic Compounds 

SVOCs- Semi-volatile Organjc Compounds 

PESTIPCBs- Pestccide/Polychlorinated B~phenyls 

Page 2 of 3 

IR95A4S112 

IR95A-IS112-0-1-D-2 

IR95A-IS113 

IR95A-ISl130106D-2 

IR95A-IS110 

IR95A-lSll0-0-l46D-2 lR95A-IS113DOl46D-2 
IR95A-IS111 

IR95AISll l0146D-2 

IR95A-IS108 

IR95A-IS1080146D-2 

IR95A-IS109 

IR95A-lS10901-06D-2 

10104106 

IR95A-IS105 

IR95A4S105-0-1-06D-2 

Sample Date 1 W O 6  10/04/06 10104106 10104106 

I04Cancer~ isk 
Concentration 

Background ZOO2 

Station ID 
Sample ID 

10104/06 10104106 

IR95A-IS106 

IR95A-ISlOW106D-2 NCSSL 
(May2005) 

SurfaceSoil 
Barewide 

Units 

10104/06 

IR95A-IS107 

IR95A4S1070146D2 

10/04/06 

RegiongPRGs- 
Residential Soil 

10104M6 



TABLE 4-4 
Concenbations of VOCs, SVOCs, Pesticides, PCBs, and Metals in Surface Soil at Jaybird Road 
Site 95 Site hvestigation 
MCB Camp Lejeune, North Carolina 

IBold Frame Exceeds Basewide Background Concentrations I 
Bdd and ItalicizedExceeds Region 9 PRGs 

U- Analyte not detected 

J- Reparted value is estimated 

J- - Reparted value is biased low 

UJ- Analyte not detected. Quantiation lim~t is imprecise 

NA- Not analyzed 

VOCs Volatile Organic Compounds 

SVOCs- Semi-Volatile Organic Compounds 

PESTlPCBs Pesticide/Palychlorinated Biphenyls 
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TABLE 4-5 
Concentrations of VOCs, SVOCs, Pesticides, PCBs, and Metals in Subsurface Soil at Jaybird Road 
Site 95 Site Investigation 
MCB Camp Lejeune, North Cardina 

Station ID IR95A-IS100 IR95A-IS101 IR95A-IS102 IR95A-IS115 IR95A-IS117 IR95A-IS119 IR95A-IS121 IR95A-IS123 IR95A-IS103 

Sample ID Units SubsurfaceSoil Region9PRGs- .104CancerRisk NCSSL IR95A-ISlO@MJXD-1 IR95A-IS101-34-06D1 IR95A-IS101-M-06D2 IR95A-lSlOlD-W6D2 IR95A-IS102-W6D-1 IR95A-IS103-3-4-060-2 IR95A-IS115-W6D2 IR95A-IS117-W6D2 IR95A-IS119-W6D-2 IR95A-IS119DW6D-2 IR95A-IS121-3-4-06D-2 IR95A-IS123-W6D-2 
Barewide Residential Soil ConcenkaUon (May2005) 

Sample Date Background 2002 10103/06 10/03M6 10104/06 1M)4/06 1 W03106 10104/06 10/04106 lorn4106 10/04/06 101W06 10/04/06 10/04/06 

Chemical Name --- 

11 U 11 U N A N A 14 U N A N A N A N A N A N A N A 

1.4W.000.000 11 U 11 U N A N A 14 U N A N A N A N A N A N A N A 

Melhylene chloride 11 U 11 U N A N A 14 U N A N A N A N A N A N A N A 

Capmlactam - 31.000.000 3.1W,000.000 - N A N A 360 U 390 U N A 39 J 380U 420 U 340 U 350 U 390 U 370 U 
Di-n-butylphlhalate - 6.100.000 610,OW.OOO 24.800 N A N A 42 J 54 J N A 4 4 J  43 J 58 J 52 J 60 J 5 0 J  61 J 

bii(2€1hylhexyl)phthaIate - 35.000 3,500.000 6.67C N A NA 140 J 140 J N A 130J 160 J 430 210 J 3005 86 J 170 J 1 -- 

Boldand ltrlicized Exceeds Region 9 PRGs 

U- Analyte not detected 

J- Reported value is estimated 

J- - Replied value is biased law 

UJ- Analyte not detected. Quantiation limit is imprecise 

NA- Not analyzed 

VOCs- Volatile Organic Campounds 

SVOCs- Semi-Volatile Organic Compounds 

PESTIPCBs- PestiddelPolychlorinated Biphenyls 

Page 1 of 1 



TABLE 44a 
Human Health R i  Screenirn Step 1 - Jaybi Road Groundwater 

\ - 
Site #5 Sib I n ~ ~  
MCB Camp Lepune, Nalh cadin.4 







SECTION 5 

Site 95 - Magnolia Road 

5.1 Site Background 
Site 95Magnolia Road is located approximately 1,500 feet from the western bank of the 
New River. It is located off an unpaved road that branches north of Magnolia Road in a 
previously heavily wooded area that was cleared for sampling purposes (Figure 1-2). The 
dipping vat at this location is constructed of concrete and is roughly 25 feet long, 4 feet deep 
and 4 feet wide. 

5.2 Previous Investigations 
Initial assessment of the dipping vat at Magnolia Road was performed by Baker and is 
documented in the report Suspected Dipping Vat Smnpling and Suspected Asbestos 
Shingle/Tansit Board Smnpling (Baker, 2004). Baker collected two soil samples inside the vat, 
which were analyzed for pestiades and RCRA metals. Detected arsenic concentrations 
exceeded Residential PRGs, the North Carolina Soil-to-Groundwater standard, and Base 
background concentrations. Detected mercury concentrations exceeded the North Carolina 
Soil-to-Groundwater standard and Base background concentration. 

The Suspected Dipping Vat Sampling and Suspected Asbestos Shingle/Transit Board Sampling 
report indicated that the pesticides 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT were detected at 
concentrations exceeding regulatory driven criteria in soil samples collected from the 
dipping vat at Site 95-Magnolia Road. Further review of the data by M2M HILL revealed 
that the regulatory driven criteria were incorrectly reported and that pestiades were not 
detected at concentrations exceeding the criteria. 

5.3 Site Investigation Activities 
The investigation at Site 95 - Magnolia Road consisted of DPT, soil sampling, monitoring 
well installation, and groundwater sampling. Each activity is described in detail in the 
subsequent sections. 

5.3.1 Monitoring Well Installation and Development 
Three monitoring wells were installed at Site 95 - Magnolia Road at the locations shown on 
Figure 2-2. The monitoring well locations were selected to represent the entrance to the 
dipping vat (IR95B-MW02), the exit of the dipping vat (IR95B-MWOl), and a downgradient 
(assumed) location (IR95B-MW03). 

In July 2006, Probe Technology, Inc. drilled the shallow monitoring wells using four and 
onequarter inch ID HSAs. Soils were logged by CH2M HILL'S onsite geologist according to 
U S .  Soil descriptions included grain size, U S  symbol and classification, moisture 



content, relative density or consistency, and any other relevant information such as evidence 
of contamination. 

The wells were constructed, as directed by CH2M HILL'S onsite geologist, using two-inch 
ID, Schedule 40, PVC well casing and screen materials. Ten feet of 0.010-inch slot well 
screen was used for each well. Well screens were installed to bisect the water table. The 
annular space around the well screen was backfilled with well-graded fine sand to 
approximately two feet above the top of the screened interval. An approximately two-foot 
thick bentonite seal was installed above the sand pack. The annular space above the 
bentonite seal was backfilled with cement and bentonite grout to prevent surface and near 
subsurface water from infiltrating into the smeened groundwater-monitoring zone. Stick- 
up well covers, each with four protective bollards, were installed at each well and 
surrounded by a concrete pad. 

Appendix D provides the soil boring logs and monitoring well construction diagrams for 
the wells installed at Site 95 - Magnolia Road. 

Monitoring wells were developed using pumping and surging methods. Conductivity, pH, 
temperature, DO, OW, and turbidity were monitored during development. Field - 
rne&mments from well development a& included in Table 5-1. 

- 

5.3.2 Geotechnical Analysis 
One UD soil sample was collected from Site 95Magnolia Road for geotechnical analysis. 
The UD soil sample was collected from IR95B-MWM at a depth of 11 feet bgs to 12.75 feet 
bgs. The sample was sealed and transported to Geotechnics Geotechnical and Geosynthetic 
Labolatories in Raleigh, North Carolina for analysis of geotechnical parameters including 
permeability, porosity, and gain size distribution. 

5.3.3 Groundwater Sampling 
Once the new monitoring wells were installed and developed, a round of groundwater 
samples were collected as part of the SI field activities. 

Depth-to-groundwater measurements were collected from the Site %-Magnolia Road 
monitoring wells (Table 3-2). Measurements were collected from each well with a water- 
level probe prior to purging and samphng and converted to water-level elevations using the 
topf-casing elevation survey data. These data were also used to determine groundwater 
flow direction 

Groundwater samples were collected from the three newly installed monitoring wells using 
a peristaltic pump and low flow sampling techniques on August 1,2006. Well water was 
purged at a rate of 0.1 gpm. During purging, water quality parameters were measured 
using a Horiba U-22@ water quality indicator. These parameters included conductivity, 
turbidity, DO, pH, temperature, and OW. Field measurements from sampling are included 
on Table 5-2 At least one well volume was purged from each well prior to sampling. 
Groundwater samples were collected directly from disposable tubing into pre-presenred 
laboratory prepared sample bottles. Once collected in appropriately labeled containers, 
groundwater samples were immediately packed on ice in coolers and shipped via Federal 
Express delivery to Mitkem Corporation for analysis. Groundwater samples remained in the 



presence of a CH2M HILL project representative until delivery to the Federal Express 
location. A chain-of-custody record was used to maintain a record of personnel who had 
control of the samples. The groundwater samples were analyzed for VOCs, SVOCs, PCBs, 
NAPS, TAL metals, and pesticides in accordance with Table 3-1. 

Groundwater chain-of-custody forms for the groundwater assessment are included in 
Appendix E. 

5.3.4 Direct Push Technology Boring (Soil Sampling) 
The Site 95 - Magnolia Road soil investigation consisted of gridded soil sampling using 
DPT. In October 2006, a total of 31 borings were advanced at the vat location and placed on 
approximately 20 foot centers near the vat, with slightly wider spacing in the surrounding 
areas, as shown on Figure 5-1. Continuous core soil samples were collected for visual 
description and VOC screening in disposable acetate sleeves using a macro-core soil 
sampler. 

Surface soil samples were collected at each boring location from a depth interval of zero to 
one foot bgs for laboratory analysis. Seventeen subsurface soil samples were collected above 
the water table from a depth interval of three to four feet bgs for laboratory analysis. Once 
collected in appropriately labeled containers, soil samples were immediately packed on ice 
in coolers and shipped via Federal Express delivery to Mitkem Corporation for analysis. Soid 
samples remained in the presence of a CH2M HILL project representative until delivery to 
the Federal Express location. A chain-of-custody record was used to maintain a record of 
personnel who had control of the samples. 

Soil samples were analyzed for VOCs, SVOCs, PCBs, TAL metals, and pesticides in 
accordance with Table 3-1. 

Chain-of-custody forms for the soil assessment are included in Appendix F. 

5.4 Site 95-Magnolia Road Soil and Hydrogeology 

5.4.1 Lithologic Description 
The geology of the investigation area at Site 95-Magnolia Road is consistent with the facility 
and regional geology. Three borings at Site 95-Magnolia Road were advanced to 15 feet bgs 
(IR~~EMwO~, IR95B-MW-2, and IR95B-MW03), 14 b o ~ g s  were advanced to one foot bgs, 
and 17 borings were advanced to four feet bgs. Boring locations are shown on Figure 5-1 
and lithologic descriptions are provided in Appendii D. The surface soil from to one foot 
bgs is mostly composed of brown to gray silty sand or very fine to fine sand. The 
underlying soil is composed of tan to gray fine sands, which have varying amounts of silts 
and clays. Tan to gray clay lenses, ranging from 0.1 to 1 foot thick, are seen throughout the 
Site 95Magnolia Road area at depths between 4 and 15 feet bgs. 

5.4.2 Groundwater Characteristics 
Groundwater elevations at the site ranged from 12.67 to 12.94 feet msl during the water 
level survey conducted at Site 95-Magnolia Road (Table 3-2). Data collected for this SI 
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indicate that the direction of groundwater flow is northeasterly across the site towards the 
New River (Figure 5-2), with an average gradient of 0.0072 feet/feet. 

5.5 Analytical Results 
Analytical results of the SI for Site 95-Magnolia Road are provided in Appendix B. 
Constituents detected at concentrations exceeding Base background concentrations and/or 
screening criteria in groundwater, surface soil, and subsurface soil are summarized in 
Tables 5-3 through 5-5, respectively. Surface and subsurface soil analytical results in 
exceedance of saeening criteria are shown also shown on Figures 5-3 and 5-4, respectively. 

5.5.1 Groundwater 
Volatile Organic Compounds. VOCs were not detected at concentrations exceeding MDLs 
in the groundwater samples collected from Site 95-Magnolia Road monitoring wells. 

Semi-volatile Organic Compounds. SVOCs were not detected at concentrations exceeding 
MDLs in the groundwater samples collected from Site 95-Magnolia Road monitoring wells. 

Pesticides/PCBs. One pesticide was detected in groundwater collected from Site 95- 
Magnolia Road monitoring wells. Site 95-Magnolia Road. Delta-BHC was detected in 
exceedance of the MDL in the groundwater sample collected from monitoring well IR95B- 
MWO1, but did not exceed the NCGWQS. PCBs were not detected at concentrations 
exceeding MDLs in groundwater samples from Site 95-Magnolia Road. 

Metals. Seven metals were detected in groundwater samples collected from the monitoring 
wells at Site 95-Magnolia Road at concentrations exceeding MDLs, but less than NCGWQS, 
including aluminum, antimony, cadmium, manganese, potassium, silver, and sodium. Iron 
was detected in exceedance of the NCGWQS in groundwater samples collected from 
monitoring well IR95B-MW01 at a concentration of 1,020 pg/L; however, this concentration 
is an order of magnitude less than the Base background concentration of 16,245.5 pg/L. 

5.5.2 Surface Soil 
Volatile Organic Compounds. VOCs were not detected at concentrations exceeding MDLs 
in surface soil samples collected from Site 95-Magnolia Road. 

Semi-volatile Organic Compounds. Eight SVOCs were detected at concentrations 
exceeding MDLs in surface soils collected from Site 95-Magnolia Road, including di-n- 
butylphthalate, bis(2-ethylhexyl)phthalate, benzaldehyde, benzo(a)pyrene, 
benzo@)fluoranthene, chrysene, fluoranthene, and pyrene. However, SVOCs were not 
detected at concentrations in exceedance of screening criteria. 

Pesticides/PCBs. Two pesticides, aldrin and endrin, were detected at concentrations 
exceeding MDLs in the surface soil samples collected from Site 95-Magnolia Road; however, 
neither pesticide was detected at concentrations in exceedance of saeening criteria. PCBs 
were not detected at concentrations exceeding MDLs in surface soil samples collected from 
Site 95-Magnolia Road. 



Metals. Fourteen metals were detected at concentrations exceeding MDIs, but less than 
screening criteria, in the surface soil samples collected from Site 95-Magnolia Road, 
including aluminum, antimony, barium, beryllium, calcium, chromium, cobalt, copper, 
lead, magnesium, nickel, potassium, silver, and vanadium. Arsenic concentrations detected 
in surface soil samples exceed the Residential PRG and Base background concentrations in 
17 locations and the SSL in 9 locations, with a maximum concentration of 188 milligrams per 
kilograms (mg/kg) in the surface soil sample collected from IR95EIS115, as shown on 
Figure 5-3. Arsenic concentrations in surface soil samples exceed the acceptable 104 cancer 
risk in three of these locations. Soil samples collected within the vat during Baker's 
investigation also indicated arsenic concentrations in exceedance of the 10-4 cancer risk. 
Detected iron concentrations in surface soil samples exceed the Residential PRG in 31 
locations, but exceed the Base background concentration in the surface soil samples 
collected from only one of these locations, IR95EIS101, at a concentration of 6,690 mg/kg. 
Iron concentrations detected in surface soil samples do not exceed the 104 cancer risk. 
Manganese and zinc are both detected at concentrations in exceedance of the Residential 
PRGs and the Base background concentrations in surface soil samples collected from one 
location each. Manganese is detected at a concentration of 82.6 mg/kg in the sample 
collected from IR95EIS128 and zinc is detected at a concentration of 957 mg/kg in the 
sample collected from IR95EIS103. Neither manganese nor zinc concentrations detected in 
d a c e  soil samples exceed the 104 cancer risks at Site 95-Magnolia Road. Mercury is 
detected at concentrations in exceedance of theResidential PRG in 19 samples, but remains 
below the Base background concentration. 

5.5.3 Subsurface Soil 
Volatile Organic Compounds. Three VOCs, acetone, 2-butanone, and methylene, were 
detected at concentrations exceeding MDLs in subsurface soil samples collected from Site 
95-Magnolia Road. VOCs were not detected at concentrations exceeding screening criteria. 

Semi-volatile Organic Compounds. Two SVOC., bis(2-ethylhexy1)phthalate and di-n- 
butylphthalate, were detected at concentrations exceeding MDLs in the subsurface soil 
samples collected from Site 95-Magnolia Road; however, SVOCs were not detected at 
concentrations exceeding weening criteria. 

Pesticides/PCBs. Pesticides and PCBs were not detected at concentrations exceeding MDLs 
in the subsurface soil samples collsted from Site 95-Magnolia Road. 

Metals. Eighteen metals were detected at concentrations exceeding MDLs, but less than 
screening criteria, in the subsurface soil samples collected from Site 95-Magnolia Road, 
including aluminum, antimony, barium, beryllium, cadmium, calcium, chromium, cobalt, 
copper, lead, magnesium, manganese, nickel, potassium, silver, sodium, vanadium, and 
zinc. Arsenic concentrations detected in subsurface soil samples exceed the Residential PRG - 
and the SSL in 13 and 5 locations, respectively, with a maximum concentration of 436 
mg/kg in the subsurface soil sample collected from IR95B-IS115. The Base background 
concentration is exceeded in five of these locations, as shown on Figure 5-4. Arsenic 
concentrations detected in subsurface soil samples exceed the 104 cancer risk in two of these 
locations. Iron is detected at concentrations exceeding the SSL at 15 locations, but remains 
below the Base background concentration. The mercury SSL is exceeded in the surface soil 



sample collected horn one location, IR95BIS109; however, the detected mercury 
concentration is below the Base background concentration. 

5.5.4 Geotechnical Test Results 
The undisturbed sample collected from the IR95EMW02 boring yielded the following 
resulk. 

The average permeability is 1.2E-04 cm/sec at 20 degrees Celsius 

The average specific gravity is 2.67 at 20 degrees Celsius 

The grain size ranges from 0.075 to 2.0 mm 

The U S  classification is SM. 

Results of the geotechnical analysis are included in Appendix G. 

5.6 Human Health Risk Screening (HHRS) 
As shown on Table Ma, the maximum detected concentrations of all analytes in 
groundwater were below the NCGWQS, except iron, which was detected below the Base 
background concentration Therefore, the detected iron concentrations are consistent with 
background conditions, rather than site releases. No COPCs are identified for Site 95- 
Magnolia Road groundwater. 

As shown on Table 56b, the maximum detected concentrations of all organics, pesticides, 
and PCBs in surface soil were below Residential PRGs and SSIs. The maximum detected 
concentrations of the metals arsenic, iron, manganese, and zinc were detected in exceedance 
of the Residential PRGs and/or SSLs and Base background concentrations. Arsenic 
concentrations detected in surface soil exceed the acceptable 10" cancer risk; therefore, 
arsenic is identified as a C O X  for Site 95-Magnolia Road surface soil. Although iron, 
manganese, and zinc were detected at concentrations exceeding screening levels, these 
metals are likely naturally occurring, based on known historical site activities. These metals 
will not be considered farther. Mercury was detected in concentrations exceeding the 
Residential PRG, but below the Base background concentration. 

As shown on Table 5&, the maximum detected concentrations of organics, pestiades, and 
PCBs in subsurface soil were below Residential PRGs and SSLs. The maximum detected 
concentration of the metal arsenic exceeds the Residential PRGs, SSL, and Base background 
concentration. As a result, arsenic is identified as a COPC for Site 95-Magnolia Road 
subsurface soil. The maximum detected concentrations of iron and mercury exceed the SSLs; 
however, neither metal was detected in exceedance of Base background concentrations. 

5.7 Conclusions 
Based on the results of the SI, iusenic concentrations in surface soil and subsurface soil at 
Site 95-Magnolia Road have been identified with the potential to pose unacceptable risks to 
exposed humans. 



No unacceptable risks to humans exposed to constituents in groundwater at Site 95- 
Magnolia Road were identified. 
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SECTION 6 

Site 95 - Lyman Road 

6.1 Site Background 
Site 95-Lyman Road is located on the northwest side of an unpaved road that branches to 
the north of Lyman Road approximately 2,600 feet west of State Route 172 in a previously 
heavily wooded area that was cleared for sampling purposes (Figure 1-2). The dipping vat 
at this location is made of concrete and is roughly 25 feet long, 7 feet deep and 3 to 4 feet 
wide. 

6.2 Previous Investigations 
The Site 95-Lyman Road dipping vat was located following Baker's dipping vat 
investigation paker, 2004); therefore, there has been no initial assessment of this site. Based 
on the results of the initial assessment of Site 95-Jaybird Road and Site 95-Magnolia Road, 
assessment of Site 95-Lyman Road was proposed, as it was used for similar purposes. 

6.3 Site Investigation Activities 
The investigation at Site 95-Lyman Road consisted of DPT, soil sampling, monitoring well 
installation, and groundwater sampling. Each activity is described in detail in the 
subsequent sections. 

6.3.1 Monitoring Well Installation and Development 
Three monitoring wells were installed at Site 95-Lyman Road at the locations shown on 
Figure 2-3. The monitoring well locations were selected to represent the entrance to the 
dipping vat (IR95C-MWM), the exit of the dipping vat (IR95C-MWO2), and a downgradient 
(assumed) location (IR95C-MW03). 

In February 2006, Probe Technology, Inc. drilled the shallow monitoring wells using four 
and onequarter inch ID HSAs. Soils were logged by CH2MHILL's onsite geologist 
according to USCS. Soil descriptions included grain size, USCS symbol and classification, 
moisture content, relative density or consistency, and any other relevant information such as 
evidence of contamination. 

The wells were constructed, as directed by CH2M HILL'S onsite geologist, using two-inch 
ID, Schedule 40, PVC well casing and screen materials. Ten feet of 0.010-inch slot well 
screen was used for each well. Well screens were installed to bisect the water table. The 
annular space around the well screen was backfilled with well-graded fine sand to 
approximately two feet above the top of the screened intewal. An approximately two-foot 
thick bentonite seal was installed above the sand pack. The annular space above the 
bentonite seal was backfilled with cement and bentonite grout to prevent surface and near 



subsurface water from infiltrating into the screened groundwater-monitoring zone. Stick- 
up well covers, each with four protective bollards, were installed at each well and 
surrounded by a concrete pad. 

Appendix D provides the soil boring logs and monitoring well construction diagrams for 
the wells installed at Site 9ILyman Road. 

Monitoring wells were developed using pumping and surging methods. Conductivity, pH, 
temperature, DO, OW, and turbidity were monitored during development. Field 
measurements from well development are included in Table 6-1. 

6.3.2 Geotechnical Analysis 
One UD soil sample was collected from Site 95-Lyman Road for geotechnical analysis. The 
UD soil sample was collected from IR95C-MW01 at a depth of 7 feet bgs to 8.75 feet bgs. The 
sample was sealed and transpofied to Geotechnics Geotechnical and Geosynthetic 
Laboratories in Raleigh, North Carolina for analysis of geot&cal parameters including 
permeability, porosity, and grain size distribution. 

6.3.3 Groundwater Sampling 
Once the new monitoring wells were installed and developed, a round of groundwater 
samples were collected as part of the SI field activities. 

Depth-*groundwater measurements were collected from the Site 95-Lyman Road 
monitoring wells (Table 3-2). Measurements were collected from each well with a water- 
level probe prior to purging and sampling and converted to water-level elevations using the 
top-of-casing elevation survey data. These data were also used to determine groundwater 
flow direction. 

Groundwater samples were collected from the three newly installed monitoring wells using 
a peristaltic pump and low flow sampling techniques £rom March 9 through March 10,2006. 
Well water was purged at a rate of 0.1 gpm. During purging, water quality parameters were 
measured using a Horiba U-Z@ water quality indicator. These parameters included 
conductivity, turbidity, DO, pH, temperature, and OW. Field measurements from 
sampling are included on Table 6-2. At least one well volume was purged from each well 
prior to sampling. Groundwater samples were collected directly from disposable tubing 
into pre-preserved laboratory prepared sample bottles. Once collected in appropriately 
labeled containers, groundwater samples were immediately packed on ice in coolers and 
shipped via Federal Express delivery to Mitkem Corporation for analysis. Groundwater 
samples remained in the presence of a CH2M HILL project representative until delivery to 
the Federal Express location. A chain-of-custody record was used to maintain a record of 
personnel who had control of the samples. The groundwater samples were analyzed for 
VOCs, SVOCs, PCBs, NAIF'S, TAL metals, and pesticides in accordance with Table 3-1. 

Groundwater chain-of-custody forms for the groundwater assessment are included in 
Appendix E. 



6.3.4 Direct Push Technology Boring (Soil Sampling) 
The Site 95-Lyman Road soil investigation consisted of gridded soil sampling using Dm. In 
October 2006, a total of 28 borings were advanced at the vat location and placed on 
approximately 20 foot centers near the vat, with slightly wider spacing in the surrounding 
areas, as shown on Figure 6-1. Continuous core soil samples were collected for visual 
description and VOC screening in disposable acetate sleeves using a maao-core soil 
sampler. 

Surface soil samples were collected at each boring location from a depth internal of zero to 
one foot bgs for laboratory analysis. Sixteen subsurface soil samples were collected above 
the water table from a depth interval of three to four feet bgs for laboratory analysis. Once 
collected in appropriately labeled containers, soil samples were immediately packed on ice 
in coolers and shipped via Federal Express delivery to Mitkem Corporation for analysis. Soil 
samples remained in the presence of a CH2M HILL project representative until delivery to 
the Federal Express location. A chain-ofcustody record was used to maintain a record of 
personnel who had control of the samples. 

Soil samples were analyzed for VOCs, SVOCs, PCBs, TAL metals, and pesticides in 
accordance with Table 3-1. 

Chain-of-custody forms for the soil assessment are included in Appendix F. 

6.4 Site 95-Lyman Road Soil and Hydrogeology 

6.4.1 Lithologic Description 
The geology of the investigation area at Site 95-Lyman Road is consistent with the facility 
and regional geology. Three borings at Site 95-Lyman were advanced to 20 feet bgs (IR95C- 
MWOl and IR95C-MW02) and 17 feet bgs (IR95C-MW03), 12 surface borings were advanced 
to one foot bgs, and 16 borings were advanced to four feet bgs. Boring locations are shown 
on Figure 6-1 and lithologic descriptions are provided in Appendix D. The surface soil to 
one foot bgs is mostly composed of light gray and brown very fine to fine sand and 
organics. The underlying soil is composed of orange to tan to gray very fine to fine sands, 
which have varying amounts of silts and clays. Clay content increases with depth and a 
light gray clayey fine sand is encountered around 14 feet bgs. 

6.4.2 Groundwater Characteristics 
Groundwater elevations at the site ranged from 20.9 to 21.1 feet msl during the water level 
survey conducted at Site 95-Lyman Road (Table 3-2). Data collected for this SI indicate that 
the direction of groundwater flow is northeasterly towards an unnamed tributary to Bear 
Creek, which discharges to Onslow Bay (Figure &2), with an average gradient of 0.005 
feet/feet. 

6.5 Analytical Results 
Analytical results of the 3 for Site 95-Lyman Road are provided in Appendix B. 
Constituents detected at concentrations exceeding Base background concentrations and/or 



screening criteria in groundwater, surface soil, and subsurface soil are summarized in 
Tables 6-3 through 6-5, respectively. Surface soil analytical results in exceedance of 
screening criteria are shown also shown on Figure 6-3. 

6.5.1 Groundwater 
Volatile Organic Compounds. One VOC (chlomform) was detected above MDLs in the 
groundwater samples collected from all three monitoring wells at Site 95Lyman Road. 
However, VOCs were not detected at concentrations exceeding NCGWQS. 

Semi-volatile Organic Compounds. SVOCs were not detected at concentrations exceeding 
MDLs in groundwater samples collected from monitoring wells at Site 95Lyman Road. 

Pesticid@CBs. Pesticides and PCBs were not detected at concentrations exceeding MDLs 
in groundwater samples collected from Site 95-Lyman Road monitoring we&. 

Metals. Six metals were detected at concentrations exceeding MDLs in groundwater 
samples collected from Site 95-Lyman Road monitoring wells, including aluminum, arsenic, 
copper, iron, potassium, and sodium. Metals were not detected at concentrations in 
exceedance of NCGWQS. 

6.5.2 Surface Soil 
Volatile Organic Compounds. One VOC (acetone) was detected at concentrations 
exceeding MDLs in surface soil samples collected from Site 95-Lyman Road; however, VOCs 
were not detected at concentrations exceeding screening criteria. 

Semi-volatile Organic Compounds. Thirteen SVOCs were detected at concentrations 
exceeding MDLs, but less than screening criteria, in smface soil samples collected from Site 
95-Lyman Road, including acenaphthylene, anthracene, benzaldehyde, benzo(a)anthracene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, di-n-butylphthalate, chrysene, fluoranthene, 
indeno(l,2,3+d)pyrene, phenanthrene, pyrene, and bis(2-ethylhexy1)phthalate. The 
benzofa\~vrene Residential PRG and S L  are exceeded in the surface soil samvle collected , ,. , 
from IR95C-IS123, at a concentration of 530 micrograms per kilogram (&kg). The detected 
concentration of benzo(a)pyrene does not exceed the acceptable 104 cancer risk. The 
benzo@)fluoranthene SSL &enexceeded in the surface soil sample collected from IR95C-IS123, 
at a concentration of 680 &kg. 

Pesticid@CBs. Ten pesticides were detected at concentrations exceeding MDLs in surface 
soil samples collected from Site 95Lyman Road, including 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, 
aldrin, endrin aldehyde, endosuIfan sulfate, endrin ketone, heptachlor epoxide, alpha- 
chlordane, and gamma-chlordane; however, pesticides were not detected at concentrations 
exceeding screening criteria. PCBs were not detected at concentrations exceeding MDLs in 
any surface soil samples collected from Site 95-Lyman Road. 

Metals. Fourteen metals were detected at concentrations exceeding MDLs, but less than 
screening criteria, in the surface mil samples collected from Site 95Lyman Road, including 
aluminum, barium, beryllium, calcium, chromium, cobalt, copper, lead, magnesium, nickel, 
potassium, sodium, vanadium, and zinc. Arsenic concentrations detected in surface soil 
samples collected from Site 95Lyman Road exceed the Residential PRG in five locations and 
the SSL in two locations, at a maximum concentration of 15.4 mg/kg in the surface soil 



sample collected from IR95C-IS102. The Base background concentration was exceeded in 
five of these locations, as shown on Figure 6-3. Arsenic was not detected at concentrations 
above the 10-4 cancer risk in any surface soil sample collected at Site 95-Lyman Road. Iron 
concentrations detected in surface soil samples at Site 95-Lyman Road exceed the SSL in 28 
locations, but exceed the Base background concentration in the surface soil sample collected 
from only one of these locations, IR95C-IS121, at a concentration of 6,750 mgjkg. Mercury 
concentrations detected in surface soil samples exceed the SSL in 12 locations, but exceed 
the Base background concentration in the surface soil sample collected from only one of 
these locations, IR95C-IS126, at a concentration of 0.16 mg/kg. Detected manganese 
concentrations exceed the SSL and Base background concentrations in surface soil samples 
collected from two locations, IR95C-IS117 and IR95C-15122. 

6.5.3 Subsurface Soil 
Volatile Organic Compounds. VOCs were not detected at concentrations exceeding MDLs 
in subsurface soil samples collected from Site 95-Lyman Road. 

Semi-volatile Organic Compounds. Two SVOCs, di-n-butylphthalate and bis(2- 
ethyIhexyl)phthalate, were detected at concentrations exceeding MDLs in subsurface soil 
samples collected from Site 95-Lyman Road; however, SVOCs were not detected at 
concentrations exceeding screening criteria. 

Pesticides/PCBs. Three pesticides (4,4'-DDT, endrin aldehyde, and methoxychlor) were 
detected at concentrations exceeding MDLs in subsurface soil samples collected from Site 
95-Lyman Road; however, pesticides were not detected at concentrations exceeding 
screening criteria. PCBs were not detected at concentrations above MDLs in subsurface soil 
samples collected from Site 95-Lyman Road during SI activities. 

Metals. Twelve metals were detected at concentrations exceeding MDLs, but less than 
screening criteria, in subsurface soil samples collected from Site 95Lyman Road, including 
aluminum, barium, beryllium, calcium, chromium, cobalt, lead, magnesium, manganese, 
nickel, potassium, and vanadium. Arsenic concentrations exceed the Residential PRG in 
subsurface soil samples collected from six locations, detected iron concentrations exceed the 
SSL in subsurface soil samples collected from 14 locations, and mercury exceeds the SSL in 
subsurface soil samples collected one location; however, metals were not detected at 
concentrations exceeding Base background concentrations in subsurface soil samples 
collected from Site 95-Lyman Road. 

6.5.4 Geotechnical Test Results 
The undisturbed sample collected from the IR95C-MW01 boring yielded the following 
results: 

The average permeability is 5.2E-05 cm/sec at 20 degrees Celsius 

The average specific gravity is 2.60 at 20 degrees Celsius 

The grain size ranges from 0.075 to 2.0 mm 

The USCS classification is SP. 



Results of the geotechnical analysis are included in Appendii G. 

6.6 Human Health Risk Screening (HHRS) 
As shown on Table 66% the maximum detected concentrations of all analpes in 
groundwater were below NCGWQS. No COPCs are identified for Site 95Lyman Road 
groundwater. 

As shown on Table 66b, the maximum detected concentration of the SVOC benzo(a)pyrene 
exceeded the Residential PRG and SSL; however, the maximum detected benzo(a)pyrene 
concentration did not exceed the acceptable 104 cancer risk. Therefore, benzo(a)pyrene is 
not retained as a COPC. The maximum detected concentration of benzo@)fluoranthene 
exceeded the SSL. As previously described, SSL. are s a h g  levels to protect 
groundwater; however, benzo@)fluoranthene is not detected at concentrations exceeding 
MDLs in any groundwater samples collected at Site 95Lyman Road. Therefore, 
benzo(b)fluoranthene is not retained as a COPC for surface soil. The maximum detected 
concentration of arsenic is within the acceptable range of cancer risk; therefore, arsenic is not 
retained as a COPC for Site 95Lyman Road surface soil. The metals iron and mercury were 
detected at concentrations exceeding screening criteria; however, these metals are likely 
naturally occurring, based on known historical site activities. Iron and mercury will not be 
considered further. 

As shown on Table 66c, the maximum detected concentrations of all organics, pesticides, 
and PCBs in subsurface soil were below Residential PRGs and SSLs. The maximum detected 
concentrations of the metals arsenic, iron, and mercury were in exceedance of the 
Residential PRGs and/or SSLs; however, no metals were detected at concentrations greater 
than Base background concentrations. This indicates that metal concentrations are consistent 
with Base background conditions, rather than site releases. No COPG are identified for Site 
95-Lyman Road subsurface soil. 

6.7 Conclusions 
Based on the results of the SI, no unacceptable risks to humans exposed to constituents in 
groundwater, surface soil, or subsurface soil at Site 95-Lyman Road were identified. 
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Table 6 1  
Water Quality Parameters Collected During Monitoring Well Development at Lyman Road 
Site 95 Site Investigation 
MCB Camp Lejeune, North Carolina 



Table 6-2 
Water Quality Parameters Collected During Groundwater Sampling at Lyman Road 
Site 95 Site Investigation 
MCB Camp Lejeune, North Carolina 



TABLE 6-3 
Concentrations of VOCs. SVOCs, Pesticides, Metals and Geochemical Parameters in Groundwater at Lyman Road 
Site 95 Site Investigation 
MCB Camp Lejeune, North Carolina 

Notes: 
U- Analyte not detected 
J- Reported value is estimated 
R- Unreliable result 

VOCs- Volatile Organic Compounds 
SVOCs- Serni- Volatile Organic Compounds 
PESTIPCBr PestiddesIPolychlorinated Biphenyls 









TAELE S S  
Concentrations of MCs. SVOCs, Pesticides, PCBs. and Metals in Surface Soil at Lyman Road 
Site 95 Site Investigation 
MCB Camp LejaIrte, Naih W i i n a  

I I I I I I I I I I I 
u r n  - ZZ.OJO.OW Z.ZO.WO.QWI 17.14 12uI  11 uI  NA I t o u l  NA I m I NA I NA I NA 

uskg - I~PWLIBO 1.400.000.000~ 2614 12 u I r i  ul  NA I 1ouI NA I NA I NA I NA I NA 
m. - 9 . 1 ~  ~IO.WOI m 4 12uI  rr ul  NA I rou l  m I m I NA I NA I NA 

U M y t e  mt deteded 
C m e d  v a w  is esmstd 
C-RgortedduebWasedIwr 
IJJ *nrlw no( deeaed &m~abar limit k h p g i s e  
N& Not anslyred 
MCs-Volalle On)anlc I h p w n d s  
svoee-semi-volable Ogann: Compouh 

PEST-. &sbdsFdyshlonnated epheMs 



TABLE 6-5 
Concentrabons of VOCs, SVOCs, Wci&s. P a ,  and Metals in Suffaface Sail at Lyman Road 
Site 95 S& Investigation 
MCB Camp Lelwne, North CamUna 
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TABLE 6-6a 
Human Health Risk Screening Step 1 - Lyman Road Groundwater 
Site 95 Site Investigation 
MCB Camp Lejeune, North Carolina 
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TABLE 6-6b 
Human Health Risk Screening Step 1 . Lyman Road Surface Soil 
Site 95 Site hvestigafion 
MCB Camp Lejeune, North Carolina 

Page 2 of 3 



TABLE 6 - 6 ~  
Human Health Risk Screening Step 1 - Lyman Road Subsurface Soil 
Site 95 Site Investigation 
MCB Camp Lejeune, NoHh Carolina 
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SECTION 7 

Recommendations 

7.1 Jaybird Road 
No unacceptable risks were identified at Site 95-Jaybird Road; therefore, no further action is 
recommended. 

7.2 Magnolia Road 
Arsenic concentrations in surface and subsurface soil at Site 95-Magnolia Road present an 
unacceptable risk to human health. Thus, a removal action is recommended. It is 
recommended that the concrete structure and soils exceeding the acceptable cancer risk be 
excavated and disposed off-site at a permitted facility. Based on the soil analytical results 
collected during the SI, the aerial extent of soils exceeding the acceptable cancer risk is 2,500 
square feet. Assuming excavation of soil to a depth of four feet below ground surface, the 
estimated volume of soil to be excavated and disposed is 10,000 cubic feet, or 370 cubic 
yards. 

7.3 Lyman Road 
No unacceptable risks were identified at Site 95-Lyman Road; therefore, no further action is 
recommended. 
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Appendix A 

Suspected Dipping Vat Sampling and Suspected Asbestos Shingle/Transit Board Sampling 
Report 



Baker Environmental, Inc. 
A Unit of Michael Baker Corporation 

Airside Business Park 
I00 Airside Drive 
Moon Township, PA 151 08 

Office: 412-269-6000 
Fax: 41 2-375-3996 

June 18,2004 

Commanding General 
ACS-EMD Building 58 
PSC 20004 
Marine Corps Base 
Camp Lejeune, NC 28542-0004 

Attn: Mr. Rick Raines 

Re: Contract N62470-02-D-3052 
Navy CLEAN, District 111 
Contract Task Order (CTO) 0041 
Suspected Dipping Vat Sampling and Suspected Asbestos ShingleITransite Board Sampling 
Marine Corps Base (MCB) Camp Lejeune, North Carolina 

Dear Mr. Raines: 

During an on-site meeting conducted February 19, 2004, it was brought to Baker's attention that two 
suspected animal dipping vats and several piles of suspected asbestos shinglesltransite board were 
identified at MCB Camp Lejeune. The Base requested that some preliminary sampling be conducted in 
conjunction with the RCRA Facility Investigation (RFI) fieldwork in March and April 2004 to determine 
if (1) the suspected animal dipping vats were actually historic dipping vats that may have impacted soils 
and (2) the piles of shingles/transite board contain asbestos. Based on limited information and the sizes of 
the dipping vats, the two suspected vats were labeled as a Cow Dipping Vat (located in the Verona Loop 
area near Magnolia Road) and a Goat Dipping Vat (located to the north of Marine Boulevard). The 
following paragraphs describe the sampling procedures and findings associated with each of these three 
sites. 

Cow Dipping Vat 

On April 1, 2004, Mr. Scott Williams of EMD escorted Baker to the suspected Cow Dipping Vat. After 
locating the site, a path was cleared and flagged for access. It was observed that one wall of the dipping 
vat had collapsed into the actual vat area. The dipping vat was approximately 25-foot by 4-foot long and 
4-foot deep. Photographs of the dipping vat are included in Attachment A. 

Sample locations were selected inside the dipping vat area where soils near the bottom of the vat were 
accessible. Two soil samples (CDV-01 and CDV-02 as shown on Figure 1) were collected from soils that 
had accumulated inside the vat. The samples were collected from a depth of 0 to 1-foot using hand 
augering equipment (bucket auger) and techniques. Soils within the vat consisted of silty sand with some 
organic debris. The vat bottom was encountered approximately 1 to 1.5-foot below the accumulated soil 
and appeared to consist of concrete similar to that used for the walls. The samples were stored on ice in 
a cooler at approximately 4"C, shipped to Katahdin Laboratories, and analyzed for pesticides and RCRA 
metals. 



Mr. h c k  Raines 
ACS-EMD 
June 18,2004 
Page No.2 

Table 1 provides a comparison summary of detected constituents to regulatory screening criteria. A 
complete set of analytical results is provided in Attachment B. The results were compared to USEPA 
Region IX Preliminary Remediation Goals (PRGs) for residential soil, North Carolina Soil to 
Groundwater Screening Levels (SSLs), and Base Background criteria. 4,4'-DDD; 4,4'-DDE; and 4,4'- 
DDT were detected at concentrations exceeding the PRGs and SSLs in soil sample CDV-01. Arsenic was 
detected in both soil samples at concentrations of 457 mglkg (CDV-02) and 565 mglkg (CDV-01). These 
concentrations exceeded the PRGs, SSLs, and Base Background criteria. Mercury was also detected in 
both soil samples at concentrations exceeding the SSLs and Base Background criteria. See Figure 1 for 
analytical exceedances and corresponding sample locations. 

Goat D ~ P D ~ ~ P  Vat 

On April 6, 2004, Baker located the suspected Goat Dipping Vat. The suspected vat was approximately 
12-foot x 3-foot in size with brick side walls. Photographs of the dipping vat are included in Attachment 
A. 

Two soil samples (GDV-01 and GDV-02 as shown on Figure 2) were collected from soils that had 
accumulated inside the vat. The samples were collected from a depth of 0 to 1-foot using hand augering 
equipment (bucket auger) and techniques. Soils within the vat mainly consisted of fine sand with trace 
silt, organic material, and metal debris. A hard bottom was encountered approximately 1 -foot below the 
accumulated soil during augering at GDV-01. The bottom appeared to consist of brick. No bottom was 
encountered at GDV-02 and augering was ended at 2-foot. The samples were stored on ice in a cooler at 
approximately 4"C, shipped to Katahdin Laboratories, and analyzed for pesticides and RCRA metals. 

Table 1 provides a comparison summary of detected compounds to regulatory screening criteria. A 
complete set of analytical results is provided in Attachment B. The results were compared to USEPA 
Region IX PRGs for residential soil, North Carolina SSLs, and Base Background criteria. No pesticides 
were detected in the soil samples. Arsenic and chromium were detected in both soil samples at 
concentrations exceeding the PRGs, SSLs, and Base Background criteria. Mercury was also detected in 
soil sample GDV-01 at a concentration exceeding SSLs and Base Background criteria. See Figure 2 for 
analytical exceedances and corresponding sample locations. 

Piles of Suspected Asbestos Shin~lesITransite Board 

Two composite samples were collected from the piles of suspected asbestos shinglesltransite board on 
April 6, 2004 and sent to EMSL Analytical, Inc. for asbestos analysis via USEPA 600lR-931116 Method. 
One sample was collected from the gray transite board and one sample was collected from the black 
asphalt shingles. The laboratory found 30% Chrysotile in the gray transite board and no asbestos in the 
black asphalt shingles. The laboratory results are included as Attachment C. 



- 
Mr. Rick Raines 
ACS-EMD 
June 18,2004 
Page No.3 

Summary 

Soils within the two suspected dipping vats contain elevated concentrations of pesticides (4,4'-DDD, 
4,4'-DDE and 4,4'-DDT), arsenic, chromium, andfor mercury. These constituents and detected 
concentrations suggest that the two structures were historically used as animal dipping vats and soils in 
the vicinity of the vats may be impacted. 

Based on review of the analytical results from the piles of suspected asbestos shinglesltransite board, the 
gray transite board contains asbestos. 

Baker appreciates the opportunity to provide continued services to MCB Camp Lejeune, and looks 
forward to continuing project activities at Camp Lejeune. If you have any questions regarding this letter 
report and analytical results, please do not hesitate to contact me at (412) 269-2098 or Mr. Scott Moffett 
at (412) 269-6136. 

Sincerely, 

BAKER ENVIRONMENTAL, INC. 

James S. Culp, P.G. 
Project Manager 

JSCIlp 
Attachments 

cc: Mr. Steve Martin (LANTDIV) 
Mr. Daniel Hood (LANTDIV) 
Mr. Scott Williams (MCB, Camp Lejeune) 
Mrs. Louise Palmer (CH2M Hill) 
Mr. Matt Louth (CH2M Hill) 



Mr. Rick Raines 
ACS-EMD 
June 18,2004 
Page No.4 

bcc: CF; JMentdPRGM F, Jculp, RSok, SMoffett, 
RBonelliIPJT F; Daily File 
S.O.# 102200 RF.DR 

Initials 
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LEGEND FIGURE 2 
- SURFACE SOlL SAMPLE LOCATION 

- EXCEEDS USEPA REGION IX PRGa 
SUSPECTED GOAT DIPPING VAT 

-D - EXCEEDS NCDENR SSLS 
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MARINE CORPS BASE, CAMP LEJEUNE 
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TABLE 1 

SAMPLE ID 
SAMPLE DATE 

PESTICIDES (ug/kg) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
METALS (rng/kg) 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM* 
LEAD 
MERCURY 
SILVER 

TOTAL SOLIDS 

Kegion IX PKtis 
Residential 

SURFACE SOIL COMPARISON SUMMARY 
SUSPECTED DIPPING VAT SAMPLING 

CTO - 0041 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

NCDENR Base Background CDVOl 
Soil to GW SS - Fine Sand 04-01 -2004 

NOTES: 
* Hexavalent chromium value (conservative) used for comparison to Region IX PRGs 
J = Result is estimated 
U =Not detected 

CDV- GDV 



TABLE 2 

SAMPLE ID 
SAMPLE DATE 

PESTICIDES (ugkg) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA BHC 
ALPHA-CHLORDANE 
BETA BHC 
DELTA BHC 
DIELDRIN 
ENDOSULFAN 1 
ENDOSULFAN I1 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA BHC 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 
METALS (mglkg) 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEAD 
MERCURY 
SELENIUM 
SILVER 
TOTAL SOLIDS 

SURFACE SOIL ANALYTICAL SUMMARY 
SUSPECTED DIPPING VAT SAMPLING 

CTO - 0041 
MCB, CAMP LEJEUNE, NORTH CAROLINA 

CDVOl CDVO2 
04-0 1-2004 04-0 1-2004 

CDV-GDV 



EMSL Analytical, Inc. 
107 Haddon Ave., Westmont, NJ 08106 

Phone: (6561 858-4800 Fax. (856) 858-4960 Emall. ss~esel@EMSL corn 
b 1 

Attn: Baker Environmental 
100 Airside Drive 
Moon Township, PA 15108 

Project: #I 02200 Task Da Da 

Phone: (412) 269-6300 

Customer ID: BAKE51 
Customer PO: 

Received: 04/23/04 1 1 :21 AM 

EMSL Order: 0404072 15 

EMSL Proj: 

Analysis Date: 4/29/2004 

Asbestos Analysis of Bulk Materials via EPA 600lR-931116 Method using Polarized 
Light Microscopy 

Non-Asbestos Asbestos 

Sample Location Appearance Treatment % Fibrous % Non-Fibrous % Type 

0404-MCB-001 Appendix A Gray Teased 70% Non-fibrous (other) 30% Chrysotile 
Fibrous 
Heterweneous 

- 

0404-MCB-002 Appendix A Black 
Fibrous 
Heterogeneous 

Dissolved 50% Glass 50% Non-fibrous (other) Detected 

Erica Valent (2) Stephen Siegel, CIH 
or other approved signatory 

Due to magnification limitations inherent in PLM, asbestos fibers in dimensions below the resolution capability of PLM may not be detected. Samples reported as 4% or none 
detected may require additional testing by E M  to cDnfirm asbestos quantities. The above test report relates only to h e  items tested and may not be reproduced in any form wihout the 
eqress written approval of EMSL Analytical. lnc EMSL's liability is limited to h e  cost of analysis. EMSL bears no responsibility for sample collection activities or analytical method 
limitations. Interpretation and use of test results are the responsibility of the client. The test results contained within this report meet the requirements of NELAC unless otherwise noted. 

Analysis performed by EMSL Wesbnont (NVLAP #10104&0), NY ELAP 10872 

THIS IS THE LAST PAGE OF THE REPORT. 





Goat Dipping Vat - Looking west L 

Goat Dipping Vat - Looking north 



Transite Board Pile #2 



Appendix B 

Analytical Results 

El Jaybird Road 
B-2 Magnolia Road 
B-3 LymanRoad 



CTO-105 
Site 95 Jaybird Road Groundwater Raw Analybical Data 

MCB Camp Lejeune 
July 2006 



CTO-105 
Site 95 Jaybird Road Groundwater Raw Analytical Data 

MCB Camp Lejeune 
July 2006 



CTO-105 
Site 95 Jaybird Road Groundwater Raw Analytical Data 

MCB Camp Lejeune 
July 2W6 

Notes: 

U- Analyte not detected 

J- Reported value is estimated 

UJ- Analyte not detected Quanbtabon lhrnlt IS tmpreclse 

ard 

VOCs- Volatile Organic Compounds 

SVOCs- Semi-volatile Organ~c Compounds 

PESTIPCBs- PehcidelPolychlorinated Biphenyls 
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MCB Camp Lejeune 
Site 95 Subsurface Soil Exceedances of Screening Criteria 

October 2006 

Station ID IR95A-IS1W I IR95A-IS101 IR95A-IS102 IR95A-IS103 IR95A-IS115 IR95A-IS117 IR95A-IS119 IR95A-IS121 IR95A-IS123 

Backgmund Residentialsoil (MayZ005, IR95A-ISlM)-3-4-06Dl L lR95A-IS101-3-%06Dl I IR95A-IS101-3-4-06D-2 I IR95A-IS101D3-4-06D-2 IR95A-15102-3-4-06D-1 IR95A-lS103-54-ED-2 IR95A-IS1153-effiD2 IR95A-IS117-3-4-06D-2 IR95A-ISllP3-4-ffiD2 I IR95A-IS119D3406D2 IR95A-IS121-3-4-06D2 IR95A-IS12%3-4-06D-2 

Sam le Date lorn3106 I 10103/06 I 1 0104/06 I 10104/06 10103/06 1m4106 1 0104106 10104/06 10lo4/06 I 10104106 10104/06 1 om4106 
1 

Page 1 of 1 



Site 95 Subsurface S d  Raw Analytical Data 
October 2006 
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Site 95 Subsurface Sol Raw Analytical Data 
Octobec 2006 

IR95BIS117 IR95BIS116 IR95BIS119 

IR95BIS119-5Q06D2 

10105106 

IR95BIS114 

IR95BIS114-54-06C)-I 

10/03/06 

IR95BIS113 

IR95BIS1153-4-06D-2 

1 010~06 

IR95BIS1173-ED2 

10/05/06 
lR95BlS1163-406D-1 

10103/06 

Station ID 
Sample ID 
Sample Date 
Chemical Name 

IR95B-IS117D-3406D-2 

10~05~06 

IR95BIS116D3-4-06Dl 

10/03106 

IR95BIS121 

IR95BIS121-3-4-06D-2 

10lo5l06 

IR95BIS107 

IR95BIS107-3-4-06D-2 

1 0/05/06 

IR95BIS115 IR95BIS123 

IR95BIS12S4-06D-2 

1010Y06 

IR95BIS111 

IR95B-ISlll-3-4-06D2 

1W05106 

IR95BIS"1554-06LI-l 

10103/06 

IR95BlS109 
IR95BIS1153-4-06D-2 

1W05106 
IR95BIS109-3-4dap2 

101OY06 
IR95BIS109D3406D2 

10105l06 

I 



Site 95 Subsurface Soil Raw Analytical Data 
October2006 
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IR95C-IS105 

IR95C-IS1054-06D2 

1w03/06 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
N A 

NA 

N A 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
N A 

N A 
N A 

NA 

NA 
NA 

NA 

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

IR95CIS102 

IR95GIS102-UffiD1 

10103/06 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 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 U 

10 U 

10 U 

10 UJ 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

IR95CIS107 

IR95C-IS107-34ffiD-Z 

I om3106 

N A 

NA 
N A 

N A 

N A 
N A 

N A 

NA 
N A 

N A 
N A 

N A 

1- 
N A 

NA 
NA 

N A 

N A 
N A 
N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 
N A 

N A 
N A 

N A 

IR95CIS103 

IR95CIS103-3-4-06D-2 

10103/06 

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

NA 
NA 

N A 

NA 
N A 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

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

NA 
NA 
NA 
NA 
NA 

Station ID 
Sample ID 
Sample Date 

Chemical Name 

Volatile Organic Compounds (UGIKG) 

1,l.l-Trichlomethane 

1,1,2,2-Tetachlomethane 

I ,1.2-Trichloro-l.2,2-triRuomethane(Freo~l13) 
1,l.z-Trichlomethane 

1,l-Dichlomethane 

1.1-Dichlomethene 

1,2,CTrichIorotenzene 

1.2-Dibromo-3-chloropmpane 

1.2-Dibromoethane 

1.2-Dichlombenzene 

1.2-Dichlomelhane 

1.2-Dichiompmpane 

1 .bDichlombenzene 

1 .+Dichlombenzene 

2-Butanone 

2-Hexanme 

4Meihyl-2-pentanone 

Acetone 

Benzene 

Bromodrchlommethane 

Brmoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlombenzene 

Chlomethane 

Chlomform 

Chlommethane 

Cyclohexane 

Dibmmochloromethane 

Dichlorodfluommelhane (Frwn-12) 

Ethylbenzene 

lsopmpylbenzene 

Methyl acetate 

Methyl-terrbutyl ether (MTBE) 

Methylcydohexane 

Methylene chloride 

Styrene 

Tetrachlomethene 

Toluene 

Trichloroethene 

TrichloroRuoromethane(Freon-I 1) 

Vlnyl chloride 

Xylene, total 

cis-1.2-Dichlomethene 

cis-1.3-Dichlompmpene 

trans-1.2-Dichlomethene 

trans-1.3-Dichlompropne 

IR95C-IS101-3-606D-1 

10103/ffi 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 UJ 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 UJ 

11 U 

11 U 

11 U 
11 U 
11 U 
11 U 

IR95BIS129 

IR95BIS129UffiD2 

10105106 

N A 
N A 

N A 

N A 
N A 

N A 

NA 
N A 

N A 
N A 

N A 

NA 
N A 

N A 

N A 
NA 

N A 
N A 

N A 
N A 

N A 
N A 

N A 
NA 

N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 
N A 

N A 
N A 

N A 

IR95CIS101 

IR95GIS101-3406D-2 

10103106 

NA 
NA 

NA 
NA 
N A 

NA 

NA 
NA 

NA 
N A 

N A 

NA 
N A 

NA 
N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 
N A 

N A 

N A 
NA 

NA 
N A 

N A 

NA 
NA 

NA 

N A 
N A 

N A 

N A 
NA 

N A 

N A 
NA 

NA 
NA 

NA 

NA 
NA 
N A 

NA 
NA 

IR95CIS109 

IR95GIS1003-4-C6D-2 

,' 10103/06 

NA 

- N A 
N A 

- N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- NA 
N A 

N A 

- N A 

- NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

N A 
N A 

N A 

N A 
N A 

N A 

NA 

NA 

N A 
N A 

NA 

N A 

NA 
NA 

NA 

NA 
NA 

NA 
N A 

NA 
NA 

N A 

NA 

N A 
NA 

IR95CIS100 

IR95CISlW-3-4-ED-1 

I om3/06 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 UJ 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

12 UJ 

12 U 

12 U 

12 U 

12 U 

12 U 

12 U 

IR95BIS125 

IR95BIS1253-4-ffiD.2 

101051~6 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

N A 

N A 
N A 

NA 
N A 

NA 
NA 

N A 
N A 

N A 
NA 

NA 

NA 
N A 

NA 
NA 

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

NA 
NA 

NA 

IR95C-IS111 

IR95CIS111-M-06D-2 

10103106 

NA 
NA 
NA 
NA 
NA 
NA 

N A 

NA 
N A 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
N A 

N A 
N A 

NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 
N A 

N A 

' NA 
NA 

NA 

NA 
NA 

N A 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IR95BIS127-3-QffiD-2 

10/05/06 

N A 

N A 
N A 

N A 

N A 

N A 
N A - 
N A 
NA 

NA 

NA 
NA 

N A 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

N A -  
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 

N A 
NA 

N A 

N A 
N A 

N A 

N A 
NA 

N A 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

IR95BIS127 

IR95BIS127D-34ffiD-2 

10105/06 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

NA 
N A 

N A 

N A 
NA 

NA 
N A 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

- -  NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

IR95C-IS113-3406D2 

10103106 

N A 

NA 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

NA 

NA 
N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

NA 
N A 

NA 

NA 
N A 

N A 
N A 

N A 
N A 

N A 

N A 

N A 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

N A 

NA 
NA 

N A 
N A 

N A 
N A 

N A 
N A 

NA 

IR95CIS113 

IR95CIS113D3406D-2 

10103106 

N A 

N A 

N A 
NA 

N A 

NA 
NA 

N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 

NA 
N A 

N A 

NA 
N A 

N A 

N A 
N A 

N A 

NA 
N A 

N A 

N A 
N A 

NA 
NA 

NA 
NA 

NA 
NA 



Site 95 Subsurface Sol1 Raw Analytical Data 
Oclobe- 2006 



Site 95 Subsurface Soil Raw Analytical Data 
Odober 2006 

Station ID IR95A-IS100 IR95A-IS102 IR95A-IS103 IR95A-IS117 IR95A-IS119 IR95A-IS121 IR95A-IS123 IR95BIS101 IR95BIS103 IR95BIS105 IR95A-IS101 IRS?ikIS115 

Sample ID IR95A-IS100-3-4-06D1 IR95A-IS101-3406D-1 IR95A-IS101-3406D-2 IR95A-IS101D34CSD-2 IR95A-IS102-34ffiD-1 IR95A-IS103-3-4-06D2 IR95A-IS115-3406D2 IR95A-IS117-3406D-2 IR95A-IS119-3406D-2 IR95A-IS119D3-4-06D-2 IR95A-IS121-3406D2 IR95A-IS123-3406D-2 IR95BIS101-3-4-06D-2 I R 9 5 B I S 1 0 ~ - 0 6 D 2  IR95B-IS1063406D2 

Sample Date 10/03M6 10/03106 10104106 1 0104/06 10103106 1OIW06 10104106 1 0 1 ~ 0 6  10104m 10/04/06 10104106 I oms106 1010Y06 10105/06 ------- ~-~~~~~ 
Chemical Name 

- 

Page 5 of 12 



Site 95 Subsurface Soil Raw Analytical Data 
October 2006 



Site 95 Subsurface Sojl Raw Analytical Data 
Oclober 2006 

Page 7 of 12 



Site 95 Subsurface Soil Raw Analytical Data 
October 2006 



Slte 95 Subsurface Soil Raw Analytical Data 
Odober 2006 

Notes: 
U- Analyle not detected 

J- Repolled value is estimated 

J- - Reported value IS biased low 

UJ- AnaMe not detected. Quantiation limit is imwecise 

Page 9 of 12 



Site 95 Subsurface Soil Raw Analytical Data 
October 2006 

Station ID 1 IR95BIS107 I IR95BIS109 I tR95BISll l  1 IR95BIS113 1 IR95BIS114 1 IR95BIS115 I IR95BIS116 I IR95BIS117 I IR95BIS119 I IR95BIS121 I lR95E-IS123 

Sample ID I IR95BIS107-3-4-06D-2 I IR95BISIW-54-ffiD2 I IR95B-IS109D>4-ffiD2 I IR95BISlll-34-06D-2 I IR95BIS113-SffiD2 I IR95BIS114-3-4-ffiD1 1 IR95BIS115-34-06D1 I IR95BIS1153-4-ED-2 I IR95BIS1163-4-ffiD-1 I IR95BIS116D3-4-06D-1 I IR95BIS117-%4-06D2 I IR95B-IS117D3-4-ffiD2 I IR95BIS119-34ffiD-2 I IR95BIS121-ME-2 I IR95BIS123-3--06D-2 

Sample Date I 1om5106 I 10105106 I 10105106 I 10105106 I 10105106 I 10103106 I 10103/06 I 1 om5106 I 101om I 10103106 I 10/05/06 I 10105/06 I lorn5106 I I om5406 I 10105/06 

Notes: 

V- Analyte not detected 

J- Repolted value is esllrnated 

J- - Reported value is biased low 

UJ- Analyte not detected. Quantiation limit is imprecise 

NA- Not analyzed 

Shadingwf--- 



Site 95 Subsurface Soil Raw Analytical Data 
October 2006 

Notes: 

U- Anatyie not detected 
J- Reported value is estimated 

J- - Reported value is biased low 
UJ- Anawe not detected. Quantiation llmii is imprecise 

Page 11 of 12 



Site 95 Subsurface Soil Raw Analytical Data 
October 2W6 

Notes: 

U- Aialyte not detected 

C Reported value is estimated 
J- - Reported value is biased low 

UJ- AnaMe not detected. Quantlation limit 1s imprecise 



Slte 95 
Surface Soil Raw A n a ~ i c a l  Data 

October 2006 

Page 1 of 6 



Sie 95 
Surface Soil Raw Analyt~cal Data 

(Xtober 20% 

Station ID 
Sample ID 
Sample Date 

Chemical Name 

IR95A-IS110 

IR95A-IS110-C-1-06D2 
10104106 

IR95A-IS114 

IR95A-IS114-0-1-06D2 

10/04/ffi 

IR95A-IS116 

IR95A-IS116-&1-06D-2 

10104ffi 

IR95A-IS115 

IR95A-lill5-0-1-ffiD-2 

:0/04/06 

IR95A-IS111 

IR95A-IS111-0-I-ffiD2 

10104/06 

IR95A-IS117 

IR95A-IS117-&1-06D2 

1 Om4/ffi 

IR95A-IS112 

IR95A-IS112-&l-06D2 

10/04106 

IR95A-IS118 

IR95A-ISllbD-1-06D-2 

1 WM/06 

IR95A-IS113 1R95A-IS120 

IR95A-IS120-&1-06D-2 

10/041ffi 

IR95A-IS119 

IR95A-IS119-C-l-ffiD2 

10/04/06 

IR95A-IS113-&1-06D-2 

10104lffi 

IR95A-IS113DO-1-06B2 

1Om4106 

IR95A-IS121 

IR95A-IS121-0-1-06D2 

10/04/06 

IR95A-IS122 

IR95A-IS122-&1d6D-2 

10/04106 

IR95A-IS123 

IR95A-IS12>&l-ffiD-2 

10104106 



Site 95 
Surface Soil Raw Analytical Data 

October 2006 

Page 3 of 6 



Site 95 
Surface Soil Raw Analytical Data 

October 2W6 



Slte 95 
Surface Soil Raw Analytical Data 

October 2WG 

Notes: 

U- Analyle not detected 
J- Reported value is estimated 

J- - Reported value is biased low 
UJ- AnaMe not detected. Quantiation limit is inweuse 

NA- Not analyzed 

-me-- 

Page 5 of 6 



site 95 
Surface Soil Raw Analytical Data 

October 2006 

Station ID IR95A-IS110 IR95A-IS111 IR95A-IS112 lR95A-IS113 IR95A-IS114 IR35A-IS115 IR95A-IS116 IR95AIS117 IR95A-IS118 IR95A-IS119 IR95A-IS120 lR95A-IS121 IR95A-IS122 IR95A-IS123 

Sample ID IR95A-ISlI&CLl-WD2 IR95A-lSlll-CL106D2 IR95A-IS112-0-1-ED2 IR95A-IS113-&1-06D2 IR95A-IS113D-0-1-ED2 IR95A-IS114-~1-06LL2 IR95A-IS115-0-ld6D-2 IR95A-IS116B1-ED2 IR95A-IS117-0-1-ELL2 IR95A-ISllBO-I-06D-2 IR95A-IS11~1-06D2 IR95A-1S120-0-1-06D-2 IR95A-IS121-0-1-06D-2 IR95A-IS122-0-1-06D-2 IR95A-IS123-0-1-06D-2 

Sample Date 10104/06 10/04/06 10104106 10104106 I0104106 101M/06 10104106 1W04106 1om4/06 10104/06 10104106 Iom4106 10104~06 10104106 1om4106 

Chemical Name 

Notes: 

U Analyte not detected 

J- Reported value is estimated 

J- - Reported value is biased low 

UJ- Analyte not detected. Quantiation limit is irnp-ecise 





CTO-105 
Site 95 Magnolia Rd 

Groundwater Raw Analytical Data 
MCB Camp Lejeune. North Carolina 

August 2006 
- -- -- 

Station ID I IR95B-MW01 r IR95BMW02 IR95B-MW03 

Sample ID 11 IR95BGW0106C I IR95B-GW0206C I IR95B-GW03d6C 
-- 

11 WO1106 1 08/01/06 1 08/01/06 

Chemical Name 

OCs (UGIL) 
0.5 U 0.5 U 

0.5 U 0.5 U 

Benzene 1 0.5 U I 0.5 U I 0.5 U 

Bromochloromethane I 0.5 U I 0.5 U I 0.5 U 

Bromodichloromethane 

Bromoform 

Bromomethane 0.5 U 0.5 U 0.5 U --- 
Carbon disulfide 0.5 U 0.5 U 0.5 U 

C a b n  tebachloride 0.5 U 0.5 U 0.5 U - 
hlorobenzene I 1 0.5 U 1 0.5 U I 0.5 U 

Eh~oroethane 0.5 u I 0.5 u I 0.5 u 

Cyclohexane 0.5 UJ 0.5 UJ 0.5 UJ 

Dibmmochloromethane 0.5 U 0.5 U 0.5 U --- 
Dichlorodiiuommethane (Freon-1 2) 0.5 UJ 0.5 UJ 0.5 UJ 

Methyl-tert-butyl ether (MTBE) I 0.5 U I 0.5 U I 0.5 U 

Methylcyclohexane 

Methylene chlorlde 0.5 U 0.5 U 0.5 U 1-1 0.5 U 0.5 U 0.5 U 

etachloroethene 0.5 U 0.5 U 0 5  U 

F richlorofluoromethane(Freon-11) I 0.5 U I 0.5 U I 0.5 U 

inyl chloride 0.5 U I 0.5 U I 0.5 U 

-2'-oxybis(1 chloropropane) 5 U 5 U 5 U 
.4,5-Trichlorophenol 20 U 20 U 

.4,6-Trichlorophenol 5 U 5 U 



CTO-105 
Site 95 Magnolia Rd 

Groundwater Raw Analytical Data 
MCB Camp Lejeune. North Carolina 

August 2W6 

Page 2 of 3 



CTO-105 
Site 95 Magnolia Rd 

Groundwater Raw Analytical Data 
MCB Camp Lejeune, Norih Carolina 

August 2006 

Notes: 
U- Analyte not detected 

J- Reported value is estimated 

UJ- Analyte not detected. Quantitation limit is imprecise 
R- Unreliable resuk 

VOCs- Volatile Organic Compounds 

SVOCs- Semi- Volatile Organic Compounds 

PESTIPCBs- PesticideslPolychlorinated Biphenyls 





MCB Camp Lejeune 
Sne 95 Subsurface Soil Exceedances of Screening Criteria 

October 2006 

Bold Frame Exceeds Basewide Backgmund Concentraliwm 1 
Bdd and Italicired Exceeds Region l.7 PRGs 

U- Anawe not deteded 

J- Repotted value is estimated 

.I- -Reported value is biased low 

UJ- Amalyte nol deteded. Quantiition limn is imprecise 

NA- Not a n a m  

VOCs- Volatile Organic Compounds 

SVOCs Semi-Volatile Organic Compounds 

PESTIPCBs Pesticide/Polychlorinated Biphenyls 



MCB Camp Lejeune 
Site 95 Subsurface Soil Exceedances of Screening Critena 

October 2006 

l ~ o l d  Frame Exceeds Basewide Background Cancentrations i 
Boldandltalicired Exceeds Region IXPRGs 

U- Analyte not detected 

J- Reported value is estimated 

J- - Repo~ted value is biased low 

UJ- Anal* not deteded. Quantiation limit is imprecise 

NA- Not analyzed 

VOCs- Volatile Organic Compounds 

SVOCs- Semi-volatile Organic Campounds 

PESTIPCBr PesticidelPolychlarinated Biphenyls 

Page 2 of 14 



Sie 95 Subsurface Soil Raw Analytical Data 
October 2W6 



Sne 95 Subsurface Soil Raw Analytical Data 
October 2006 

Station ID 
Sample ID 
Sample Date 

Chemical Name 

Volatile Organic Compounds (UGIKG) 

I 1 l-Trichlamethane 

IR95B-IS107 

IR95B-IS107-W6D-2 

10105106 

N A 

IR95B-IS116 

iR95B-IS116-3-446D-1 

1 om3106 

11 U 

IR95B-IS113 

IR95B-IS113-3406D-2 

10105/06 

NA 

IR95B-IS111 

IR95B-IS111-3-4-061)-2 

10105/06 

NA 

IR95B-IS109 

IR95BIS116D-W6D-1 

10M3/ffi 

13 U 

IR95B-IS117 

IR95B-lSlOP3-4-06D-2 

10105/06 

N A 

IR95BIS117-3-4-06D-2 

1 0 M m  

N A 

IR95BIS123 

IR95B-IS123-3-406CI 

10105/06 

N A 

IR95BIS114 

IR95B-IS114-3-446D-1 

10103/O6 

10 U 

IR95B-IS119 

IR95B-IS119-3-4-06D-2 

10105106 

N A 

IR95B-IS109D-3-406D-2 

10/05/06 

NA 

IR95B-IS117D-3-4460-2 

101Om 

NA 

IR95EIS121 

IR95BIS121-3-4-06D-2 

10105/06 

N A 

IR95B-IS115 

IR95B-IS1153-4-06D-1 

10103/ffi 

10 U 

IR95B-IS115-54-06D-2 

10/05/06 

N A 



Siie 95 Subsurface Soil Raw Analytical Data 
Octobw 2006 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

Benzene 

~mmdkhlonnnelhane 

Chbrobenzene 

ILhbroeIhane 

Methyl acetate 

Methyl-tert-butyl elher (MTBE) 

ethylene chloride 



Site 95 Subsurface Soil Raw Analytical Data 
October 2006 

Page 6 of 14 



Site 95 Subsurface Soil Raw Analytical Data 
October 2006 



bite 95 Subsurface Soil Raw Analytical Dala 
October 2006 



Site 95 Subsurfaoe S o d  Raw Analytical Data 
October 2006 

IR95GIS109 

IR95GIS109-3406D2 

1Om3106 

IR95GIS103 

IR95C-IS103--D-2 

1 Om3m 

IR95GIS102 

IR95C-IS102-5406D-1 

1om3106 

IR95GISll l  

IR95GIS111-34-06D-2 

I0103106 

Station ID 1 
Sample ID 12 

Sample Date 

Chemical Name 

IR95C-IS105 

IR95GIS105-3-4-06D-2 

10103/06 

IR95BIS125 

IR95BIS12M-446D-2 

10105106 

IR95GIS107 

IR95C-IS107-3-446D-2 

10M3106 

IR95CIS113 IR95GIS100 

IR95GISIM)-3406D-l 

1 WO3/06 

IR95BIS129 

IR95BIS129-W6D-2 

1WO5106 

IR95GIS113-3-4-06D-2 

10/03/06 

IR95BIS127 
IR95GIS113D3-446D 

10103106 
IR95BIS127-%4-!J6D2 

10lOM6 

lR95&1S127D-3-44602 

10105m 

IR95GIS101 

IR95C-IS101-34-D-1 

10103106 

IR95C-IS101-3-4-0602 

10103m 



Site 95 Subsueace Soll Raw Analytical Data 
October 2006 



Site 95 Subsurface Soil Raw Analyflcal Data 
October 2006 

Station ID IR95A-IS119 IR95BIS103 I IR95BIS105 

Sample ID IR95BISl03-3446DZ ] IR95BIS105-3-U6D-2 

Sample Date 1 Om5106 1 1 Om5/06 

Notes: 

U Analyte not deteded 

J- Reported value is estimaled 

J- - Reported value is biased low 

UJ- Analyte not detected. Quanliation limil is impredse 



Site 95 Subsurface Soil Raw Analytical Data 
October 2006 

Notes: 

U- Analyte not detected 

J- Repotted value is estimated 

C - Reparted value is biased low 

UJ- Analyte not deteded. Quantiatian limit is imprecise 

IR95BIS121 I IR95BIS123 

IR95BIS121-3-446D-2 I IR95BIS123-3-4-06D 

10105/06 I 10/05/06 

Station ID 1 IR95B-IS107 I IR95BIS109 I IR95BiSll l  I IR95B-IS113 ( IR95B-IS116 IR95BIS114 I IR95B-IS115 I 
Sample ID I IR95BIS107-3-4-0613-2 I iR95B- IS109 -~D-2  I 1R95B-IS109D3-406D-2 I IR95B-IS111-3-446D2 I IR95B-IS113-3-446D-2 1 lR95815114-3-4460-1 1 IR95BIS1153-4-06D-1 I IR95B-iS1153-4-06D-2 I IR95B-IS11634JXD-1 I IR95BiS116D-3-446D-1 

Sample Date I 10105106 I 10/05/06 I 10/05106 I 1Om5m I 10105/06 I 10/03/06 I 10103m I 10105/06 I 10103106 I 10103/O6 

NA- Not analyzed 

3.9 

3.9 

3.9 

2 

39 

79 

39 

39 

39 

39 

39 

3.9 

2 

3.9 

3.9 

3.9 

3.9 

Chemical Name 

PesticidelPolychlorinated Biphenyls (UGIKG) 

4.4'-DDD 

4.4'-DDE 

4.C-DDT 

A!drin 

Ador-1016 

Ador-1221 

Amclor-1232 

Amdor-1242 

Amdor-1248 

Ador-1254 

Amclor-1260 

Dieldrin 

Endasulfan I 

Endosuffin II 

Endosuiian sulfate 

Endrin 

IR95BIS117 

IR95BIS117-U46D-2 I IR95B-IS117D-3-4-06D-2 

101051ffi I 10105lffi 

Endrin ketone 3.8 U 4 U 4 U 3.8 U 3.8 U NA NA 3 8 U  NA N A 3.8 U 3.8 U 3.8 U 3.9 U 3.9 

Heptachlor 2 U 2.1 U  2.1 U 1.9 U 1.9 U NA NA 2 U NA N A 1.9 U 1.9 U 2 u 2 u 2 

Heptachlor epoxide 2 U 2.1 U  2.1 U 1.9 U 1.9 U NA NA 2 U NA N A 1.9 U 1.9 U 2 U 2 U 2 

Methoxydrlor 20 U 21 U 21 U 19 U 19 U NA NA 20 U NA N A 19 U 19 U 20 u 20 u 20 

Toxaphene 200 U 210 U 210 U 190 U 190 U NA N A 200 U NA NA 190 U  190 U  200 U 200 U 200 

alpha-BHC 2 U 2.1 U 2.1 U  1.9 U 1.9 U NA NA 2 U NA NA 1.9 U 1.9 U  2 u 2 u 2 

alpha-Chlodane 2 U 2.1 U 2.1 U 1.9 U 1 9 U  NA NA 2 U N A N A 1.9 U  1.9 U 2 u 2 U 2 

beta-BHC 2 U 2.1 U 2.1 U 1.9 U 1 9 U  NA NA 2 U NA N A 1.9 U  1.9 U  2 U 2 U 2 

delta-BHC 2 U 2.1 U 2.1 U 1.9 U 1.9 U NA NA 2 U N A N A 1.9 U 1.9 U  2 U 2 u 2 

gamrna-BHC (Lindane) 2 U 2.1 U 2.1 U 1.9 U 1.9 U NA NA 2 U N A N A 1.9 U  1.9 U 2 U 2 U 2 

gammaChbdane 2 U 2.1 U 2.1 U 1.9 U 1.9 U NA N A 2 U NA NA 1.9 U  1.9 U 2 U 2 U 2 

IR95B-IS119 

IR958-IS119-346D2 

10/05/ffi 

Endrin aldehyde 3.8 U 4 U 4 U  3.8 U 3.8 U NA NA 3 8 U  NA NA 3.8 U  3.8 U 3.8 U 3.9 U 

3.8 U 

3 8  U 

3 8 U  

2 U 

38 U 

77 U 

38 U 

38 U 

38 U 

38 U 

38 U 

3.8 U 

2 U 

3.8 U 

3.8 U 

3.8 U 

4 U 

4 U 

4 U 

2.1 U  
40U 

81 U 

40 U 

40 U 

40 U 

40 U 

40U 
4 U 

2.1 U 

4 U 

4 U 

4 U 

4 U 

4 U  
4 U  

2.1 U 

40U 

81 U  
40 U  
40 U 

40 U  
40U 
40 U  
4 U 

2.1 U 

4 U 

4 U 

4 U  

3.8 U 

3.8 U 

3.8 U 

1.9 U 

38 U  
76 U 

38 U 

38 U 

38 U 

38 U 

38 U 

3.8 U 

1.9 U 

3.8 U 

3.8 U 

3.8 U 

3 8 U  

3 8 U  

3.8 U 

1.9 U 

38 U 

77 U 

38 U 

38 U 

38 U 

38 U 

38 U 

3.8 U 

1.9 U 

3.8 U 

3.8 U 

3.8 U 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

N A 

NA 

NA 

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

3.8 U 

3.8 U 

3.8 U 

2 U 

38 U 

78 U 

38 U 

38 U 

38 U 

38 U 

38 U 

3.8 U 

2 U 

3.8 U 

3.8 U 

3 8 U  

N A 

NA 

N A 

N A 

N A 

N A 

NA 

NA 

NA 

N A 

N A 
NA 

N A 

N A 

NA 

NA 

NA 
NA 
NA 

NA 

N A 

N A 

NA 

N A 

N A 

NA 

N A 

N A 

NA 
N A 

NA 
NA 

3.8 U 

3.8 U 

3.8 U  
1.9 U  
38 U  

77 U 

38U 

38U 

38 U 

38 U 

38 U 

3.8 U 

1.9 U  
3.8 U  
3.8 U  
3.8 U 

3.8 U  
3.8 U  
3.8 U 

1.9 U  
38 U 

77 u 
38 U 

38 U 

38 U 

38 U  
38 U  
3.8 U  
1.9 U  
3.8 U  

- 

3.8 U  
3.8 U 

3.8 U 

3.8 U 

3.8 U 

2 U 

38 U 

77 u 
38 U 

38 U 

38 U 

38 U 

38 U 

3.8 U 

2 U 

3.8 U 

3.8 U 

3.8 U 

3.9 U 

3.9 U 

3.9 u 
2 U 

39 U 

79 u 
39 U 

39 U 

39 U 

39 U 

39 u 
3 9 U  

2 U 

3.9 U 

3.9 U 

3.9 U 



Sae 95 Subsurface Soil Raw Analytical Data 
October 2006 

Station ID ! I IR95BIS125 I IR95BIS127 I IR95BIS129 I IR95GISlW I IR95GIS101 I IR95C-IS102 I IR95CIS103 IR95C-IS105 I IR95GIS107 I IR95GIS109 1 IR95C-IS111 I IR95GIS113 

Sample ID 12 1 I R 9 5 B I S 1 2 ~ 6 D - 2  I IR95B-IS127-3-4-06D-2 I IR95BIS127D-3-4-06D2 I IR95BIS129-3-4-06D2 I IR95CIS100-346D-1 I IR95GIS101-3-D-1 I IR9S-IS101-3-4-06D2 I IR95GIS102-3-4-06L!-l 1 IR95GIS103-3-4460-2 I IR95CISlOS5406D2 ( IR95C-IS107-54-06D2 I IR95GISl09-3-4-06D-2 I IR95C-IS111-3406D2 I IR95C-IS113-3-4-06D2 I IR95GIS113D34-06D 

Sample Date I I 10/05106 I 1010~106 I 1om51ffi I 1 oms106 I 10103/06 I 10103ffi I 10m3106 I 1 om3106 I 10103106 I 1010~106 I lom3106 I i om3/06 I 10103106 I 10103106 I 1 om3106 

Endasuiian II II" I 3.8 U I 3.8 U I 3.9 U I 3.8 U I NA I NA I 3.8 U I NA I 3.6 U I 3.7 U I 3.6 U I 3 7 U  I 3.7 U I 3.6 U I 3.6 

Endasuifan sulfate U 3.8 U I 3.8 U 3.9 U 3.8 U I N A NA 3.8 U NA I 3.6 U I 3.7 U 3.6 U I 3.7 U I 3.7 U I 3.6 U 3.6 

Endrln !Iu I 3.8 U 3.8 U 3.9 U I 3.8 U I N A NA 3.8 U NA 3.6 U I 3.7 U I 3.6 U I 3 7 U  I 3.7 U ( 3.6 U 3.6 

-- 

PesticiddPolychlorinated Biphenyls (UGIKG) 

4.4'-DDD 

4.4'-DDE 

Notes: 

U- Analyte not detecled 

J- Reported value is estimated 

J- - Reported value is biased low 

UJ- Analyte not detected. Quantiation limit is imprecise 

- - 

U 

U 

. 

Endrin aldehyde 

Endrin ketone 

Heptachlar 

Heptachlar epoxide 

MeVloxychlor 

Toxaphene 

alpha-BHC 

alpha-Chlordane 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

gamma-Chlordane 

NA- Not analyzed 

-- 

3.8 U 

3.8 U 

l" 

I" 
U 

I" 
U 

U 

I" 

b 
U 

I" 

3.8 U 

3.8 U 

3.8 U 

3.8 U 

1.9 U 

1.9 U 

19 U 

190 U 

1.9 U 

1.9 U 

1.9 U 

1.9 U 

1.9 U 

1.9 U 

3.9 U 

3.9 U 

3.8 U 

3.8 U 

2 U 

2 U 

20 U 

200 U 

2 U 

2 U 

2 U 

2 U 

2 U 

2 U 

3.8 U 

3.8 U 

3.9 U 

3.9 U 

2 U 

2 U 

20 U 

200 U 

2 U 

2 U 
2 U 

2 U 

2 U 

2 U 

I 
NA N A 

NA I N A 

3.8 U 

3.8 U 

1.9 U 

1.9 U 

19 U 

190 U 

1 9 U  

1 9  U 

1 9 U  

1.9 U 

1.9 U 

1.9 U 

I I I I I I I I 
3.8 U I NA I 3.6 U I 3.7 U I 3 6 U  I 3 7 U  I 3.7 U I 3.6 U I 3.6 

3.8 U I NA I 3.6 U I 3.7 U 3.6 11 1 3.7 U 3.7 U 3.6 U I 3.6 

N A 

NA 

NA 

N A 

NA 

N A 

N A 

NA 

NA 

N A 

N A 

N A 

NA 
NA 
NA 

NA 

NA 

N A 

N A 

NA 

NA 

NA 
NA 
NA 

3.8 U 

3.8 U 

1.9 U 

1.9 U 

19 U 

190 U 

1.9 U 

1.9 U 

1.9 U 

1.9 U 

1.9 U 

1.9 U 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

NA 

N A 

NA 

3.6 U 

3.6 U 

1.8 U 

1.8 U 

18 U 

180 U 

1.8 U 

1.8 U 

1.8 U 

1.8 U 

1.8 U 

1.8 U 

3.7 U 

3.7 U 

1.9 U 

1.9 U 

19 U 

190 U 

1.9 U 

1.9 U 

1.9 U 

1.9 U 

1.9 U 

1.9 U 

3.6 U 

3.6 U 

1.8 I! 

1.8 U 

18 U 

180 11 

1 8 U  

1 8 U  

1 8 IJ 

1 8 U  

1.8 U 

1.8 U 

3 7 U  

3.7 U 

1.9 U 

1 9 U  

19 U 

190 U 

1.9 U 

1.9 U 

1.9 U 

1 9  U 

1 9 U  

1 9 U  

3.7 U 

3.7 U 

1.9 U 

1.9 U 

19 U 

190 U 

1.9 U 

1.9 U 

1.9 U 

1.9 U 

1.9 U 

1.9 U 

3.6 U 

3.6 U 

1.8 U 

1.8 U 

18 U 

180 U 

1.8 U 

1.8 U 

1.8 U 

1.8 U 

1.8 U 

1.8 U 

3.6 

3.6 

1.8 

1.8 

18 

180 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 



Site 95 Subsurface Soil Raw Analytical Data 
October 2006 

Station ID II IR95GIS115 IR95C-IS117 IR95C-IS119 IR95GIS121 IR95C-IS123 IR95C-IS125 IR95GIS127 

Sample I D  [2 IR95GIS115-3-44613-2 IR95C-IS1173446D-2 IR95C-IS119-3-4-06D-2 IR95GIS121-3-446D-2 IR95GIS123-34-06D-2 IR95C-IS123D3-4-06D-2 IR95C-IS125-3-4-06D-2 IR95C-IS127-3-446D-2 

Sample Date 1 10/03/06 10103/06 10103106 1 om3106 10103/ffi 1o103/06 10103/ffi 10/031ffi 

Chemical Name 

Notes 

U- Analyte not detected 

J- Reported value is estimated 

J- - Reported value is biased low 

UJ- Analyte not delected. Quantiation limn is imprecise 

























CTO-105 
Sne 95 Lyman Road 

Groundwater Exceedances of Screening Criteria 
MCB Camp Lejeune. North Camlina 

March 2W6 

Notes: 

u- AMlyte not detected 
J- Reported value is estimated 

VOCs Volatile Organic Compounds 
SVOCs- Semi- Volatile Organic Compunds 
PESTIPCBs- Pesiicides/Poiychlorinated Biphenyls 









CT0105 
Site 95 Lyman Road 

Gmundwafer Detections 
MCB Camp Lejeune. NorVl Carolina 

March 2006 

Notes: 
U- Analyte rot detected 

J- Reported value is estimated 
R- Unreliable result 

:*-~:. 
.I;? .*.. 

VOCs- Volatile Organic Compounds 









I 2 U  I U U  1 NA I 2 U  I NA l 19U I 10U I 2 U  I 
U U  1 l U  1 4 U  I %8U 1 P8U NA I NA 1 3.U 1 NA 1 NA 1 98U I 38U I 38U I IOU I 39 

I ssu 1 4 u  I 1" I mu 1 18 u NA I N A I  J B U  I NA I NA I aau I 3811 I 1.u I IQU I 3s 
IOU 1 4 U  1 4 U  I %8U 1 P8U I NA I NA I SOU I NA 1 WA I 3 8 "  I 38U I SSU 1 39U I 38 





















I 
- 1.m a7 u a7 u J ~ U  16 u 3OU 

I L L - -  1.m 1 L7 U 51 J 38U 3bU 31U - 1a.m 5.7 U U 1 5.8 U 5.6 u LOU 
$%.%a( 1PU I T  23 J 19 U 10" --- 







Site 95 
Sutface Soil Raw Analytical Data 

October 2006 

Sample Date I 10102/06 I 10/02/06 I 10102106 I 1010~1ffi I 1 W02106 II 
UChemical Name 1 1 1 1 I 1 

Aldrin 2.1 U 2 9  UJ 2 U 2 4 U  2 U 

Amdor-1016 40U 56 UJ 38 U 46 U 38 U 
,Amdor-1221 82 U 110 UJ 77 U 94 U 78 U 

amma-BHC (Lindane) 1 2.1 U I 2.9 UJ I 2.4 U I 
ammaChlordane 2.1 U I 2.9 UJ I 2 U  I 2.4 U I 

I I I I I 

Nickel 

Potsssium 

U- Analyle not detected 

J- Reported value is estimated 

J- - Reported value is biased b w  

UJ- Analyte not detected. Quantiaiion limit is imprecise 



Sie 95 
Surface Soil RawAnalytical Data 

October 2006 

Page 1 of 9 



Site 95 
Surface Soil Raw Analyttcal Data 

October 2006 

?richlomelhene 

T~ch~mfluommehane(Fre0n-11) 

Vinyi chloride 

Xylene, total 

is-1.2-Dichlomathene 

is-1,bDichloropmpene 

ans-1.3.Dichlompmpene 

N A 

N A 

N A 

N A 

N A 

NA 

NA 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

NA 

NA 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

NA 

N A 

NA 

NA 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

NA 

NA 

NA 

NA 

N A 

N A 

NA 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 



Site 95 
Sulface Soil Rav Analytical Data 

October 2006 
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Site 95 
Surfaca So11 Raw Analflcal Data 

October 2006 



. . --- ..... .... ..... ..... 

n 085 I no6c I nose 1 n m  I n OLE 
n 085 I n 06s I nose l nwv I n OLE 

n m  r n m  
n 085 n m  

rn 08s rn 06c rn osc r n m  rn OLE 

n 08s n m  n OLE 

n 08s n ow n m  n OLE 

n m  n m  n OLE 
n nss I n nfic I now I n OLE . . --- ..... ..... ..... ..... 

n 085 I n 06s I now 1 n m  I n OLE 

n 085 I n 06s I now l n m  

I 
n 085 n osc I now 
n 085 n o6o i now 
n 085 n 06s I now 

I noes I n 06s I n ogc 

rn oov 

rn oov 

rn oov 

I nnss I n ofis t now I n one I n OLE 

n offi n 06c n oov n OLE 

n 08s n 066 n oor n OLE 

n 06s n O ~ E  I n osc n oov n OLE 

tl OOV'L 8 000'1 

moss rn 06c rn osc 
noss n oov n OLE 

n 08s n osc 
n m ' r  n ooo'i 
n m  n 06c n oov n OLE 

L 
n OLP 1 nosc 1 noes I n 068 I nose I n OOP I n OLC 

I I I I I I 

n OSE I  OPE 

n OSE I  OPE 

n PL I nus 
n OSE n OPE 

n OSE n OPE 

n OSE n OPE 
n ffic n OPE 

n OSE n OPE 

rn O L ~  rn we 
n OSE n m  
n OSE n OPE 

n O S ~  n m  
n osc n m  
n OSE now 

rn osc r n m  
n OSO n OPE 
n oso n m  
n oso n m  
n OSE n m  
n OSE n m  
n OSE n m  
n OSE n m  

n osc n OPE 

n OSE n OPE 
n OSE n OPE 

n osc 
n osc 
n osc n OPE 
n OLE n 09s 
fl OL8 fl 098 

n osc n OPE 

n ffic n ow 
rn osc I ~ O P E  

n osc 

n osc 
n osc 

n ffic 
n OSc 
n osc n OPE 

n OLE no98 
n osc n m  
n ffic I n o s  

I 

n OPE n osc nose n osc nosc n 09s e ~ = w e N A x w e ~ o ~ w - z P q  

n OPE nose n OSE nosc n m  n ow eudd 1 n OPE n osc n OSE n m  n ow ~oueqd 



Site 95 
Surface Soil Raw Analytical Data 

Odober 2006 



Site 95 
Surface Soil RawAnalytical Data 

October 2006 

Station ID IR95CIS100 I IR95CIS103 I IR95CIS104 I IR95CIS101 I IR95CIS102 IR95C-IS105 ! IR95C-IS106 I IR95CIS107 1 IR95C-IS108 I IR95C-IS109 

Sample ID IR95CIS103-0-146D-2 I IR95CIS1040146D-2 I IR95C-IS1050-1-06D2 j IR95C-IS106-0-146D-2 I IR95CIS1074-106D-2 I IR95CIS10&0146D-2 I IR95C-IS109-01-06D2 

Sample Date 10102/06 I 10102106 I 10102106 i 10102106 I 10102106 I 10102106 I 10102106 

Chemical Name 11 I I I I I I I I I I I 1 I I 

1.9 U NA N A 2.2 U 2.1 U N A 1.8 U NA 1 8  U 2 U 1.8U I 1.8 U 1.8 U 1.9 U 1.8 U - ---- 
1.9 U NA N A 2.2 U 2.1 U N A 1.8 U NA 1.8 U 2 U 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U - 
1.9 U NA N A 2.2 U 2.1 U N A 1.8 U NA 1.8 U 2 U 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 

1.9 U NA N A 2.2 U 2.1 U N A 1.8 U NA 1.8 U 2 U 1.8 U 1 8 U  1.8 U 1.9 U 1.8 U 

amma-BHC (Lindane) 1.9 U N A N A 2.2 U 2.1 U N A 1.8 U NA 1.8 U 2 U 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U -- -- 
1.9 U N A N A 2.2 U 2.1 U N A 1.8 U NA 1.8 U 2 U 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U -- 

Notes: 

U- Analyie not detected 

J- R-rted value is estimated 

J- - Reported value is biased low 

UJ- Analyte not detected. Quantiation limit is imprecise 

Page 7 of 9 



Sie 95 
Surface Sail Raw Analytical Data 

Odober 2006 

Station ID 1 IR95C-IS110 I IR95C-IS111 IR95C-IS112 I IR9X-IS114 I 1395C-IS115 I IR95C-IS116 I IR95C-IS117 IR95C-IS119 IR95C-IS120 I IR95C-IS121 IR95GIS122 I IR95GIS123 IR95C-IS113 I IR95CIS118 I 
Sample ID 1 IR95C-ISllM)-l-O6D2 I iR95GISlll-0106D2 I IR95CIS112-0-1-0613-2 I IR95GIS112DO-l06D-2 I IR95C-IS113-0-1-06D-2 I IR95C-IS114-01-96D-2 I IR95C-IS115-0-ld6D2 I IR95GIS116-0-1-06D-2 I IR95C-IS117-01-06D2 IR95C-IS118-0-ld6D-2 IR95GIS1140-1-06D-2 IR95GIS12M)-1-06D-2 I IR95C-IS121-0-1-06D-2 1 IR95CIS122-0-ld6D-2 I IR95C-IS123-0-146D-2 

Sample Date 1 I0102106 I 10102106 I 1 0102106 I 10102106 I 10102106 I 10/02/06 I 10102106 I 10102106 I 10102106 10102/06 10102106 10102106 1 10102106 I 10102106 1 10102106 

Nates: 

U- Analyte not detected 

J- R-rted value is estimated 

J- - Reported value is biased low 

UJ- Analyte not detected. Quantiation limit is Imprecise 



Site95 
Surface Soil Raw Analytical Data 

October 2006 

Sample ID 1 IR95C-IS124-0-1-06D-2 I 1~9%-1~1250-ld6D-2 I IR95CIS12~1-06P2 I IR95CIS126LM-ld6D-2 I IR95CIS127-0-1-060-2 

Sample Date I 10/02/06 I 10102/06 I 10/02/06 I 10/02/06 I 10/02/06 

Chemical Name 1 I I I 1 

)leptachlor epoxide 1 2.1 U 1 2.9 UJ I 2.4 U I 2 U 

betbsHC 2.1 U 2.9 UJ 2 U 2.4 U 2 U 

deltbsHC 2.1 U 2.9 UJ 2 U 2.4 U 2 U 

gamma-BHC (Lindane) 2.1 U 2.9 UJ 2 U 2.4 U 2 U 

gamma-Chlordane 2.1 U 2.9 UJ 2 U 2 4  U 2 U 

agnesium 

Manganese 

Nickel 

Potassium 

Notes: 

U- Analyte not detected 

J- Repcrted value is estimated 

J- - Reported value is biased low 

UJ- Analyte not deteded. Quantiation limit is imprecise 

Page 9 of 9 
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APPENIDM C 
Base Background Concentrations 
MCB Camp Lejeune, Noah Carolina 

METALS Shallow Groundwater Deep Groundwater Surface Soil Subsorfree Soil 

Antimony 
Arsenic 
Barium 
Beryllium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnwum 
Manganese 
MWury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Tbauium 
vanadium 

Base background concentrations are based on the statist~cal analysis of base-wide investigations 
as descnki  in the Base Background Study palter, 2001) and Base Background Groundwater Study (Baker, 2002) 





 PROJECT NUMBER IWELL NUMBER I 

I I 
PROJECT : LOCATION : 
DRILLING CONTRACTOR : 
DRILLING METHOD AND EQUIPMENT USED : 
WATER LEVELS : START : END : LOGGER : 

I 

e CHPMHlLL 
0 

1- Gmund elevation at well 

2- Top of casing elevation 

I SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

3- Wellhead pmtedian aver type 
a) lacking qsznsion plug 
b) ancrele pad dimensions 

4- Dia.hype of well casing 

5- Dialtype of surface casing 

6 Typelslot size of screen 

7- Type screen filter 
a) Quantity used 

a ~ y p e  of-I 
a) Quantity used 

9- Gmut 
a) Gmut mix used 
b) Method of placement 
C) Val. of surfam casing grout 
d) Vol. of well casing grout 

Development melhad 

Development time 

Eotimaled purge Mlume 



PROJECT: SaeWaybird Road LOCATION : MCB Camp Lejwne Jacksonvile. No* Cadina 
DRILLING M)HTW\CTOR : Pmbe Tedl. 
DRILLING METHOD AND EQUIPMENT USED: 4 114' HAS 
WATER LEVELS : START: zRaR8@11:55 END: 13:15 LOGGER : J VaughnlCLT 
I I 

9 CHZMHlLL 
0 

2- Top of casing e l d n  
a) vent M e ?  

PROJECT WJMBUI WEU NUMBER 

328423.FI.MW.95 IR954W04 SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

3- Wellhaad pmtedrm Imw type 
a) we- hole? 
b) wncmta pad dimen- 

4- D i m p a  af wel csmg 

5 DiaJhlpe of wrEece casing 

6- Tnmlsbiairs ofsaeen 0.010" abl WC Sch.40 

7- Type snaen mter UU30 Sand 
a) Quantity used 

E T y p a o f s d  3B" banconiaa hole p W  
a) Quantity used 

- 
a) Gmut mix used 96% Port Type I and 5% bentonite 
b) M o d  of placement 
E) V0l. of aurfaat caaing g m i  
d) Val. ofwell casing grout 

E a a t e d  purge w l v m  



CWMHILL Wel Number: 95AMW04 
Pmbe Tech 

C l i u ~ t  WMAC ~ M . h O d : 4 1 1 4 ' H S A  
p l r r j . b m L e p u r r  

w-nmsr 

TypedWelCashg.2irh 
IDISEhedule40PVC 

T y p e d ~ - 9 5 % ~ T y p e l  
nd5n- 

Typed- 0.01C SIQ 
SckdJsUlPVC 

and.- s(ly and dan. tan. 



CT: LOCATION : 
'4G CONTRACTOR : 

9 CH2MHILL 
0 

DRILLING METHOD AND EQUIPMENT USED : 
WATER LNELS : START : END : LOGGER : 

I 

PROJECT NUMBER WELL NUMBER 

SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

1- Ground elevation at wll 

2- Top of casing elevation 

3- Wellhead pmtedion a v e r  type 
a) lmking expansion plug 
b) concrete pad dimensions 

4- Dia.ltype of well caring 

5- Dia.lh/pe of surface casing 

6 Typelslot size of screen 

7- Type screen filtel 
a) Quantity used 

S Type of seal 
a) Quantity used 

9- Grout 
a) Gmut mix used 
b) Method of placement 
C) VOI. 01 sulfate casing grout 
d) Vol. of well casing grout 

Devebpment memod 

Devebpment time 

Estimated purge Mlume 



I I 

PROJECT : Site 95JayMrd Road LOCATION : MCB Camp Lejeune Jacksonviile. Norlh Camlina 

DmulNG CONTRACTOR : Pmbe Tech. 
DmulNG METHOD AND ECIUIPMENT USED : 4 114' HAS 
WATER LEVELS : START : W 0 6  @ 14:15 END: 1510 LOGGER : J VaughnlCLT 

h 1 

CW2MHILL - 
2- Top of casing elevat!nn 

a) vent hde? 

PROJECT NUMBER WELL NUMBER 

328423.FI.MW.95 IR95-MW05 SHEET i OF 1 

WELL COMPLETION DIAGRAM 

3- we1head pmtediml mver iyw 
a) weep hde? 
b) concrete pad dimeMiDns 

4- 0 i a . M  of well casing 

b Dia.ltype of surface casing 

5 Typ4slot size of ween 0.01v &t W C  Sch. 40 

7- Typa raesn  film 20130 Sand 
a) OuaMy uped 

8- Typeofseal 3W bentonile hdn plug 
a) (luanliq md 

9- Gmut 
a) G m t  mix used 95% PmiType 1 and 5% bentonite 
b) Msmod of placement 
C) Val. of surface casing gmut 
d) VOI. ofwdl casing gmut 

Development time 

Comments 



C H 2 M H I L L  

Ddhc Pmbe Tech 

Sol1 uesuiption W a l  C- Notes  

Type cd Gmut- 95% PMUand Type 
and 5% Bentonite 

Type of Seal- YB' Bentonite 

Type dScteen- 0.010" Slot 
Schedule 40 WC 

Type of Filter Pack- 2W30 San 

and. It graytam. loose. 



LOCATION : 

9 CHSMHlLL - 
1- Ground elevation at well 

PROJECT NUMBER WELL NUMBER 

SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

2- Top of casing elevation 

3- Wellhead pmtedicm m e r  type 
a) locking expansion plug 
b) concrete pad dlmensioffi 

4- DiAype of well casing 

5- Dia&pe of surface casing 

5 Typelsbt size of screen 

7- Type screen filter 
a) Quantity used 

8 Type of seal 
a) Quantily used 

9- Gmut 
a) Gmut mix used 
b) Method of placement 
C) VOI. of surface casing grout 
d) Voi. of well casing grout 

Devebpment method 

Dev~bpment time 

Estimated purge volume 

Comments 



PROJECT Slte 95Jayblrd Road LOCATION MCB Camp Lejeune Jahonv~lle. North Camlina 
DRILLING CONTRACTOR P m k  Tech 
DRILLING METHOD AND EQUIPMEM USED 4 114' HAS -- - 
WATER LEVELS START 2i22106 @ 10 00 END 11 W LOGGER J VaughnlCLT 

1- Gmund elevation at well 

2- Top of casing e le~ t ton  
a) vent hale? 

3- Wellhead pmtedlon mver type 
a) weep hale? 
b) concrete pad d~menslans 

4- Dla /type of wsll caslng 

5- Dla /type of surface caslng 

6- Typelslol s m  of -en 0 010'slot PVC Sch 40 

7- Type screen filter 20130 Sand 
a) QuanBty used 

8- Type of seal 318' kntonlte hole plug 
a) Quanbly used 

9- Grout 
a) Gmut m u  used 95% Port Type I and 5% bentonite 
b) Memad of placement 
C) VOI of sullacs casing gmut 
d) Vol of well caslng gmut 

Development m e w  

Development time 

Estimated purge volume 

Commenfs 

9 CHSMHlLL - PROJECT NUMBER 

328423.FI.MW.95 
WELL NUMBER 

IR95-MW06 SHEET I OF t 

WELL COMPLETION DIAGRAM 



Wel Number. 95A-MW06 
M Pmbe Tech 

=- wan CollhniDn Na* 

TypedWalCasinJ-2inrh 
YYSehedula40PVC 

Typed &a*- %% Pcitlmd Type 1 
and5nBanonae 

Type d Sea& YB' BaA 

Type of Sc- 0.OlC SW 
Schedule40WC 

TypedFikerPack-2MOM 





PROJECT LOCATION 
DRILLING CONTRACTOR 
DRILLING METHOD AND EQUIPMENT USED - .. 
WATER LEVELS START END LOGGER 

3a 3 

1- Gmund elevabon at well 

2- Top of taslng elevallon 

3- Wellhead proledon cover type 
a) locbng expanston plug 
b) concrete pad dimensions 

4- Dla nype of well caslng 

5- Dlaltyp of surface caslng 

6 TypelJlot stze of screen 

7- Type screen fllter 
a) Quantlly used 

8- Type of seal 
a) Quantity used 

9 Grout 
a) Gmut mqx used 
b) Method of placement 
c) Val of surface caslng gmut 
d) Vol of well caslng grout 

Development mebod 

Development tlme 

Estlmaled purge volume 

CommentS 

9 CHZMHILL 
4 

PROJECT NUMBER WELL NUMBER 

SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 



PROJECT: Site 95-Magldia Road LWZATION : MCB Camp Lsjsune Jacleamille. Narth C a m l i ~  
DRILLING CDWRACTOR: Rabe Tech. 
DRILLING METHOD AND EQUIPMENT USED : 4 114" HAS 
WATER LEVELS : START: 711212006 END : 7/12/06 LOGGER : J VaughnlCLT , 

9 CH2MHILL 
r) 

1- Gmund elevation at w 4  

PROJECT NUMBER WELL NUMBER 

328423.FI.MW.95 IR95BHIWOl SHEET 1 O F ?  

WELL COMPLETION DIAGRAM 

2- Top of casing d-lbn 
=)vent W? 

3- Wellhead pmleemn mver lype 
a) weep hale? 
b)mcrete pad dumensans 

6- Typdstot me of - OOlW sbt PVC Sdl. 40 

7- Type screen fdter 23/24 Sand 
a) Cuanllly used 

STypeofse.  W benmnRe hds plug 
a) Wklantay used 

O nmlt - 
a) Grad mix used 95% Port T y p  I and 5% bsntanihl 
b) Method of placement - 
c)Vol, of wrfkesasing gmut 
d) Vd, ofwsll casing g m t  

Development time 

Esttmalad purgevolume 

Comments 



s0R-W Well C c a w m m h  Notea 

Type dScmn- O.01P Sbt 
scheduk4oPVC 

Type d F*W Pack- 2W30 S 



CT: LOCATION : 
UG CONTRACTOR : 

9 CH2MHILL - 
DRILLING METHOD AND EQUIPMENT USED : 
WATER LEVELS : START : END : LOGGER : 

I I 

PROJECT NUMBER WELL NUMBER 

SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

1- Gmund elevation at well 

2- Top of casing elevation 

3- Wellhead pmtedlon a v e r  type 
a) laking expansion plug 
b) mcre te  pad dimensions 

4- Dia.lfype of well casing 

5 Dia.ltype of surface casing 

6- Typelsht size of screen 

7- Type screen filter 
a) Quantity used 

8 Type of seal 
a) Quantiiy used 

9- Gmut 
a) Grout mix used 
b) Method of placement 
C) Voi. of sulfate caning grout 
d) Vol. of well easing grout 

DBvehpment method 

Devebpment time 

Estimated purge volume 



PROJECT Sate 95-Magnolla Road LOCATION MCB Camp L e l e w  Jaduonvllb. Nnm C a m  
DRILLING CONTRACTOR Robe T e d  
DRlUlffi MEMOD AND EQUIPMENT USED 4 114. HAS 
WATER LEVELS START 71121M06 END 7112106 LOGGER JVaugWClT 
I I 

e CWZMHlLL 
0 

1- Omund alevatloo atudl 

2- Top of eang devabon 
a) "En1 hob7 

3- Wellhead potklion coMr lyps 
a) weep h-7 
b) mnaete pad d i m n s a ~  

4- h a  llyp o f d l  casiw 

PROJECT NUMBER U NUMBER 

328423.FI.MW.95 IR95B-MW02 SHEET I OF 1 . 

WELL COMPLETION DIAGRAM 

6- Typehlol-of-n 0 0 1 r  W PVC Sch. 40 

7-Type~~ssnMar  ZMO Sand 
a) &anlily uaed 

a ~ y p s o f d  318.bon~mim hok plug 
a) -anlily used 

. - .. 
a)Gmul mu uped 95% Port Typs I and 5% bentmlte 
b) Mahd of placement 
c)Vd ofwlfBCB wiw QrOUt 
d)Vd d W l ~ g o u t  



CH2MHILL W d  Number: 955MW02 

Woarripaol Wslc-I(.D8. 

Type dQout- 95% W a n d  Type I 
a d  M Bentmile 

Typed Sd. Gmulsr Bentmife 

Type MScrsen- 0.010* Slot 
Schedule 40 PVC 

collect sheby Tube 11-12.75' 

Type d Fdler Pack- 20130 Sand 



1- Gmund elevation at well 

e CHPMHlLL 
0 

2- Top of casing elevatin 

PROJECT NUMBER WELL NUMBER 

SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

3- Wellhead protection wver type 
a) locking expansion plug 
b) wncrete pad dimensions 

4- 0 i a . W  of well easing 

6 D i s . m  ofwrface caring 

6- Typelslot sire of screen 

7- Type screen filter 
a) Quantity used 

8 Type of seal 
a) Quantity used 

9- Gmut 
a) Gmut mix urea 
b) M&d of placement 
C) Voi. of surface casing grout 
d) Vol. of well casing gmut 

Development method 

Development time 

Estimated purge volume 



PROJECT Site SIMagndia h a d  LOCATION MCB Camp LejeuneJa=ks=snnlls. North Camlina 
DRRLING c o r m m r n R  ~ o b s  T~CJI 
DRlUlNG METHOD AND EQUIPMENT USED 4 114" HAS 
WATER LEVELS START 711ZR006 END 7112108 LOGGER J Vaughn/C~~ 

1- Gmund dwalh at udl 

2- Top of casing devatlon 
a) vent we7 

3- W h e a d  potachan m M r  l y p  
a) weep hde? 
b) camnh, p d  dbmnsanr 

6 Cna h y p  o f d l  -15 

5Cmhypsofaufao~casng 

b Typslslot-afbcrsen OOlCsk4WCSch 40 

7- T y p  soaen f*ar 20130Sand 
a1a"=nayused 

E W o f s e d  318'benmn!ls hde p&g 
a) QwmlIly urad 

9- Gmut 
a) Gout mu wed 95% P m t T w  I snd 5% bentDnik 
b) klsthcd of plaa,ment 
c) V d  of d a c e  casmg gm(d 
d)Vd duel1 c a m g  gmut 

w o p n a t  menod 

w o p m e n t  time 

EMmsted puge volume 

Comments 

9 C W P M H I L L  - PROJECT NUMBER LL NUMBER 

328423.Fl.MW.95 IR95B-MW03 SHEET I OF I 

WELL COMPLETION DIAGRAM 



Wossuybn WdconeNahNas l ,  

TypedSnesrrOOlO'SM 
SchedJeU)PVC 

Type of Fi*w Pack- 2oTJD Sand 





~PRWECT NUMBER IWELL NUMBER 1 

I I 

PROJECT: LOCATtON : 
DRILUNG CONTRACTOR : 
DRILLING METHOD AND EQUIPMENT USED : - 
WATER LEVELS : START : END : LOGGER : 

I 1 

e CHZMHlLL - 
1- Gmund elevation at well 

I SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

2- Top of casing elevation 

3- Wellhead protech'on mver type 
a) locking expansion plug 
b) mncrete pad dimensions 

4- Dia.&pe of well casing 

5 Dia./iype of surface casing 

6- Typelslot size 01 screen 

7- Type screen filter 
a) QuanMy used 

S Type of seal 
a) Quantity used 

9- Gmut 
a) Gmut mix used 
b) Memod of placement 
C )  VOI. of surface casing gmut 
d) Vol. of well casing gmut 

Development method 

De~lopment time 

Estimated purge Mlume 



PROJECT : S(te 95-Lyman Road LOCATION : MCB Camp Lejaune Jacksonville. North Camllna 
DRILLING CONTRACTOR : Pmbe Tech. 
DRILLING METHOD AND EQUIPMENT USE0 : 4 114' HAS 
WATER LEVELS : START : 2121106 @ 14:30 END: 15:15 LOGGER : J VaughnlCLT 

9 CH2MHILL 
0 

1- Gmnd &vation d well 

PRWECT NUMBER WELL NUMBER 

328423.FI.MW.95 IR95-MW01 SHEET 1 OF I 

WELL COMPLETION DIAGRAM 

2- Top of casing elevatrm 
a) vam hole? 

3- Wellhead pmtadion mvar hlpe 
a) weep hole? 
b) mncrete pad dimensions 

4- Dla ltype ofwall ra.lng 

C Dia.ltype ofsurface c a m  

6 TyWslot sire of s m n  0 01C slot PVC Sch. 40 

7- Type scraen Riler 20130 Sand 
a) Quantity used 

B ~ y p e  of seal 318" bentonite hole plug 
a) Quanw used 

. - 
a) Gmut mix used 95% Port Type I and 5% bentonite 
b) Memod of plkement 
C) VO~. of surface cadng g m l  
d) Val. of well casing gmuf 

Edmated purge volume 

Comments 



R1Lv. Pmbe Tech. 

a+ryim wdG,dnRmnllota 

TypedeouC95XPomndTypeI 
and5X-e 

v. *way. hose. \nt 

Type d S c m  O.OlO* Sld 
~ Q P V C  



PROJECT LOCATION 
DRILLING CONTRACTOR 
DRILLING METHOD AND EQUIPMENT USED -- 
WATER LEVELS START END LOGGER 

3 

1- Ground elevabon at well 

2- Top of mang elevabon 

3- Wellhead proledton mver type 
a) lofklng expanston plug 
b) mncrete pad dlmenslans 

4- Dla lhlpe of well cavng 

5 D~alhlpe of surface caslng 

6- Type/siot sae of screen 

7- Type screen filter 
a) Quantity used 

8- Type of seal 
a) Quantity used 

9- Gmut 
a) Gmut m u  used 
b) Method of placement 
C )  VOI of surface caSlng grout 
d) Vol of well casmng gmut 

Development method 

Development bme 

Estimated purge volume 

Comments 

@ CH2MHILL 
0 

PROJECT NUMBER WELL NUMBER 

SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 



PROJECT: Site 95-Lyman Rcad LOCATION : MC8 Camp Lsjeune Jacksonville. NarU? Camlina 

DRILLING CONTRACTOR : Pmbe Tech. 
DRILLING METHOD AND EQUIPMENT USED : 4 114" HAS 
WATER LEVELS : START : 2/21/06 8 12:15 END: 13:30 LOGGER : J VaughnlCLT 

h 1 

9 CHZMHlLL 
0 

1- Ground elevation at well 

PROJECT NUMBER WELL NUMBER 

328423.FI.MW.95 IR95-MW02 SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

2- Top of casing elevation 
a) vent hde? 

3- Wellhead protection wver type 
a) weep hole? 
b) concrete pad dimensions 

4- Dia.Kype of well casing 

5- Dia.Kype at surface casing 

6- Typdsbt size of saeen 0.010'sbt W C  Sch. 40 

7- Type saeen filter 2W30 Sand 
a) Quantity used 

8- Type of seal 318' bentonne hole plus 
a) Quantity used 

9- Gmut 
a) Grout m k  ussd 95% Port Type I and 5% bentonite 
b) Method of placement 
C) VOI. of surfam casing gmut 
d) Val. of well casing grout 

Development method 

De~lopment time 

Estimated purge volume 



CH2MHILL W d  Number: 95CHW02 
m -Tech. 

CLatNAMAC 4 114' HSA 
R o i . a c = V L m  M o d :  OPT Geopmbe 

LO(l0.d I*: J. VaghdCLT 

-l)errlptbn w4Conhlcdaw.b. 

ID/Scheduk40PVC 

sand lan moist fowe TypedW-%%PathdTypel 
ud5%BemlMte 

~ m n d . d a n s e  

Typ dSclaen- 0.01ll~Sid 
sch&IeaWC 



PRQJECT : LOCATION : 
DRILLING CONTRACTOR : 
DRILLING METHOD AND EQUIPMENT USED : 

,WATER LEVELS : START : END : LOGGER : , 
e CHSMHlLL 
0 

3a 3 

1- Gmund elevation at well 

2- Top of casing elevation 

3- Wellhead pmteaion mver type 
a) locking expansion plug 
b) mncrete pad dimensions 

PROJECT NUMBER WEU NUMBER 

SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

4- DiaJtype of well casing 

5- Dia.hype of surfam casing 

6- Typelslot sire of screen 

7- Type sueen filtw 
a) Quantii used 

8- Type of seal 
a) Quantity used 

9- Gmut 
a) Gmut mix used 
b) Method of placement 
C )  VOI. of surface casing gmut 
d) Vol. of well casing grwt 

Development mathod 

Deveiopment time 

Estimated purge volume 

Comments 



PROJECT :  sit^ 95Lyman Road LOCATlON : MCB Camp kfwne J k k s ~ ~ i l l B .  Nmth Camlina 
DRILLING COWRACTOR : Pmbe Tech. 
DRILLING METHOD AND EQUIPMENT USED : 4 114" HAS 
WATER LEVELS : START: 2121106 @ 10:lO END: l1:u) LOGGER : J VaughnICLT 

9 CH2MHILL 
0 

1- Ground e l e h n  at well 

PROJECT NUMBER W E U  NUMBER 

328423.FI.MW.95 IR95-MW03 SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

2- Top of casing elevaWon 
a) vent hale? 

3. Welhead pmtedion mver type 
a) weep h o M  
b) mnaete pad dimensions 

4- Dia.lhlpe of well caring 

5 DislOlpe of surface casing 

6 Typdsbtsizeof -n 0.010' siol PW: Sch. 40 

7- Type screen filbsr 20130 Sand 
a) Puantay used 

aTypeofwat  318. be- hole plug 
a) QuanMy used 

O- Grout 
a) Gmd mix used 95% Pat Type I and 5% bentonite 
b) hW of placement 
C) Val. of sulfa- casing gmut 
d) Vol. of wdl casing grmt 

Estimaled purge volume 

Comments 



Drmr Robe Tech. 

-o&rp&l W C d r n ) b c r  

TypedGrW-95XPolUnndType 
Isnd5%.ksenmn*e 

Type of SC- 0.01O'Slot 
Scheduleaowc 

Type of Fltel Pack- 20130 Sqld 



a Appendix E 



-w R.femQ 
m#hbuater: wr- FT. 

w. 
w Voluma- aAt it-'+ Y.27 
T ~ ~ \ l d :  '=T*J: 

















CH2MHH-L - 
.i~@fg ~.;-..,+@@gz~z ? -  : ; .$- .-- : - G W ~ f E S : ~ ~ l ~ T A A ~ ~ & W W w h  i - . - .:, ..i - 

.Client: W u  b+4 G c;ro - I- p ~ w ~ & e g :  +.38~43.@.pq q-g. 
~e&an: OR: '- 5% t.2LG.li~-~? A i&. %$I& q$-mwSB 
Emtf 3,- +.i* e & w i - w ~  SaWpielD: <&it4 - 6 ~ ~ 2 9 -  pl&-iR&9C 

. .~ Dere~ F;-, - Qc sw+&iTearn: Om?.%@ I L c . ( -  
g ,&pe .. a+%.% 

Tat& Depk I Y R@mG) 
mptb$lwa$r: - I 3 FT4B7OC) 
wahxfaduran: a .s  FI. 

br] br, t & 3 C m ,  
wellware: &.*u GAL * 
To$l Purge Vol.: 1 .27 -  GAL Is* 





175 Moho Center Boulevwd 
W c k , b d e U W ~ 6 . , 7 5 5  

{ 4 ~ i >  ~32-3480. @ax (~lall 732.34% USTODY RECORQ I%@ 1 of 1 
mail:  mllkemwb.corn 







Measuring Devtcet w;lter Lsvel Meber 
I Dateand Tie: 3 Ijo/66 

Watercolunn: 1. 

We0 Volume: 
Total Purge Vol.: 



@On: .<;$e% L - ' , & p  Ce;b*-& 
,.ent: <;&e.93 SX S*~);OS 
Date: 3 / w ~ O  J 

Weather: " , b r - e " ,  9. +.A / R D U  - - -  
., 

Total Depth: 
Depth to water 

4%. 5 JT.ww 
(-1 i2. 1 \ FT.(BTOC) 

Water Column: c.33 JT. 
(XI 0.163 aAuFr. 

Well Voiume: 
To@l PugeVol.: 

Purge Device: Geopulno 9 ?er :.Mi 4; 

Meeciuling M water Levd Meter 
DateandTm 3 / q  /st 164% 



Total Depth: -11.5 FT.[BTOC) Measuring Dwice: Water Level Meter 
Depthtowster: J) I'L,'j& FT.(BTOC) D* and fime: 3/10/6 6 O 7% 
Water Column: X.Sf FT. 

0.163 GWFT. 
Well Volume: _13L GAL.%% 
TOM Pwge Vol.: Y$18 GAL- 

Purge Device: 



7 175 Metm Center Boulevard 
Warwick, Rhode Island 02886-1755 

(401) 732-3400 Fax (401) 732-3499 
email: mitkem@mitkem.com 

CHAIN-OF-CUSTODY RECORD 1 o f 1  Page - 

IDENTIFICATION 

I 

,' m: LABORATORY COPY YElJ REPORTCOPY kw& CLIENT'S COPY i 

- ~. 
/" 

DATYTIME 

3-lo-OU 1636 
I 

I 

TSF# RELINQUISHED BY ACCEPT6D BY 

. . 

DATUnME 

I 

I 

I 

I 
ADDITIONAL REMARKS: 

f iS / / t l .S~  $R4 5-Gda-oW 

COOLER TEMP: 



P-1 Jaybird Raad 
E2 Magnoliahad 
P-3 LplanRosd 



































. . - . . . . 
66PE-ZEL (IOP) W OOPE-ZEL (lo*) 
SSLI-98810 PwlsI TPoW 'VWM 

P~~I~OE wua3 wan SLI L 





Appendix G 



PERMEABILITY TEST 
ASTM D 508QW)(Reapproved 1907) 

(SOPS22A & S22B) 

INTEGRITY IN TESTING 

Client CH2M HILL Boring No. MWJX 
Client Projed MCP CAMP LWEUNE 0. UNIT No. 2 Depth (R.) 6.57.0' 
Project No. 2006521-01 Sample No. NA 
Lab ID No. 200&5210101 

AVERAGE PERMEABILITY = l.lE-05 d s e c  @ 20°C 
AVERAGE PERMEABILITY = 1.1E-07 mlsec @ 20% 

TOTAL FLOW vs. ELAPSED TIME 
14.0 

12.0 

-8 10.0 

s 8.0 9 
L 

a 6.0 

E 4.0 

2.0 

0.0 
0.0 0.1 0.1 0.2 02 0.3 0.3 0 A 0.4 0.5 A5 

ELAPSED TIME, hnr 
+INFLOW +OUTROW 

PORE VOLUMES EXCHANGED vs. PERMEABILITY 

U e 
d 
5 
E 

3 '" a 
W n 

1.OE-06 
0.00 0.M 0.04 0.06 0.08 0.10 0.12 0.14 

PORE VOLUMES EXCHANGED 
. - . . -. . - -. .- - . . . .  Cw.--.-b- * .......m . - .- /m Checked By: ----fi-&r- 5;>d 
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PERMEABILITY TEST 
ASTM D 5084-90(Reapproved 1997) 

(SOP-S22A & S22B) 

Client CH2M HILL Boring No. 
Client Project MCP CAMP LEJEUNE O. UNIT NO. 22 SITEQ~ Depth (ft) 
Project No. 2006-521-01 Sample No. 
Lab ID No. 2006-521-01 -01 

Specific Gravity 
Sample Condition 

Visual Description: LIGHT GRAY SILTY SAND 

MOISTURE CONTENT: 

Tare Number 
Wt. of Tare & WS (grn.) 
W t  of Tare & DS (gm.) 
W t  of Tare (gm.) 
W t  of Water (gm.) 
W t  of DS (gm.) 

Moisture Content (%) 

SPECIMEN: 

Wt. of Tube & WS (grn.) 
Wt. of Tube (gm.) 
Wt. of WS (gm.) 
Length 1 (in.) 
Length 2 (in.) 
Length 3 (in.) 
Top Diameter (in.) 
Middle Diameter (in.) 
Bottom Diameter (in.) 

Average Length (in.) 
Average Area (im2 ) 
Sample Volume (cm3 ) 
Unit Wet Wt. (grn.1 cm3 ) . 

Unit Wet Wt. (pcf ) 
Unit Dry Wt. (pcf ) 
Unit Dry Wt. (gm.lcmS ) 
Void Retio, e 
Porosity, n 
Pore Volume (m3 ) 

BEFORE TEST 

BEFORE TEST 

i 
INTEGRIV IN TESTING 

2.59 Measured 
Undisturbed 

AFTER TEST 

AFTER TEST 

Tested By: MCW Date: 2/27/2006 Checked By: Date: 3-L-€& 
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Client 
Client Project 
Project No. 
Lab ID No. 

PERMEABILITY TEST 
ASTM D 5084-90(Reapproved 1997) 

(SOPS2ZA & S22B) 

CH2M HILL Boring No. MW-05 
MCP CAMP LEJEUNE 0. UNIT No. Depth (R) 6.5-7.0' 
2008521-01 Sample No. NA 
2008621-01-01 

Pressure Heads (Constant) 
TOP cap (psi) 38.5 
Bottom Cap (psi) 40.0 
cell (Psi) 45.0 
Total Pressure Head (an) 105.5 
Hydraulic Gradient 14.09 

Flnal Sample Dimensions 
Sample Length (cm). L 7.49 
Sample Diameter (em) 7.27 
Sample Area (an2 ), A 41.48 
Inflow Burette Area (an2), a-in 0.888 
Outflow Burette Area (cm2), a-out 0.892 
B Parameter (%) 97 

AVERAGE PERMEABILITY = 1.1E-05 d s e c  @2O0C 
AVERAGE PERMEABILITY = 1.1E-07 mlsec g20°C 

DATE TIME ELAPSED 
TlME 

t 

(mm/dd&y) (hr) (min) (hr) 
02/28/06 11 55 0.0 
02/28/06 11 58 0.1 

TOTAL 
INFLOW 

(anY' 
2.2 
3.7 
4.6 
5.5 
6.4 
12.9 
13.6 

TOTAL 
OUTFLOW 

(an3' 
22.9 
21.4 
20.5 
19.6 
18.7 
12.1 
11.4 

TOTAL 
HEAD 

h 

FLOW 

(Oflow) 
( Istop) 

0 
0 
0 
0 
0 
0 
1 

TEMP. INCREMENTAL 
PERMEABILITY 

@20°C 

Tested By: MCW Date: 02/27/06 Checked By: && Date: 
DQ1: ma ME 010bBO RM61W2 

3.2 $. 
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SPECIFIC GRAVITY 
ASTM D 854-00 (SOP - 55) 

Client CHZM HILL Boring No. MW-05 
a i m t  Reference MCP UMP LEJEUNEO. WIT NO. z SITE Depth (ft) 6.5-7.0' 
Project No. 200662141 Sample No. N A 
Lab ID 2006621-01-01 VIsual Description UGH1 GRAY 

( Mlnus No.4 sieve material, alidded) 

Replicate Number 

!+nometer ID 
Weight of Pycmmeter + Soil +Water (gm) 
Temperature, T ( 'Cefsius ) 
Weight of Pyawmeter + Water (gm) 

Tare Number 
Weight of Tare + Dry Soil (gm) 
WeigM of Tare (gm) 

WeigM of Dly Soil (gm) 
Specific Gravity of Soil @ T 
Specific Gravity of Water @ T 
Conversion Factor for Temperature T 

Speck  Gravity @ 20' Celsius 

Average Specific Gravity @ 20' Celsius 2.59 

TestedBy MCW Date 03Dl/o6 CheckedBy a t e  3-3-06 
D C W : C T s ~ -  -1m c--- a r 2 U r p L ~ 4 1 4 1 S P C C R C ~ V 7 7 Y ~  

~ ... ~~ . 
2200 Wedinghouse Boulevard Suite 105 Raleigh, NC 27604 Phone (919) 8 M 0 5 .  Fax (919) 876-0460 



SIEVE ANALYSIS 
ASTM D 422-63 (SOP-S3) 

Cliint CH2M HILL Boring No. 
Cliint Reference MCP CAMP LEJEUNE 0. UNIT NO. 22 . Depth (ft) 
Project No. 2006-521-01 Sample No. 
Lab ID 2006-521 -01 -01 Soil Color 

MW-05 
i- 
N A 
UGH1 GRAY 

I SIEVE ANAL YSlS HYDROMETER 
USCS gravel I sand I silt and clay 

1 0.1 
Particle Dlameter (mm) 

USCS Symbol sm, ASSUMED 

USCS Classification SILTY SAND 

Tested By MCW Date 03/01/06 Checked By AHI: Date 3- 5-d 
P a g e l o f 2  D C I  CT-SX DATE 6-26.W RiWS2ON: 2 C ~ P R O E C ~ l  ~ H l L L ~ l 4 t J J i  YEVEaq.%c&l 
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Client 
Client Reference 
Project No. 
Lab ID 

WASH SIEVE ANALYSIS 
ASTM D 422-63 (SOPS3) 

CH2M HILL Boring No. 
MCP CAMP LEJEUNE 0. UNIT NO. 22 Depth (R) 
2006521 0 1 Sample No. 
2006-521-01-01 Soil Color 

INTEGRllY IN TESTING 

MW-05 
i* 
NA 
LIGHT GRAY 

Moishlre Content of Passing 314" Mateiial Water Content of Retained 314" Materkrl 

Tare No. 21 6 Tare No. N A 
Wgt.Tare + Wet Specimen (gm) 531.50 Wgt.Tare + Wet Specimen (gm) N A 
Wgt.Tare + Dry Specimen (gm) 475.05 Wgt.Tare + Dry Specimen (gm) N A 
Weight of Tare (gm) 170.84 Weight of Tare (gm) N A 
Weight of Water (gm) 56.45 Weight of Water (gin) N A 
Weight of Dry Soil (gm) 304.21 Weight of Dry Soil (gm) N A 

Moisture Content (%) 18.6 Moisture Content (36) N A 

Wet Weight -314" Sample (gm) N A Weight of the Dry Specimen (gm) 30421 
Dry Weight - 314" Sample (gm) 253.7 Weight of minus WLOO material (gm) 50.54 
Wet Weight +314" Sample (grn) NA Weight of plus #200 materlal (gm) 253.67 
Dry Weight + 34" Sample (gm) 0.00 
Total Dry Weight Sample (gm) N A 

Sieve Sieve Wgt.of Soil Percent Accurnulatad Percent Accumulated 
Size Opening Retained Retained Percent Finer Percent 

(mm) Retained Finer 
(gm) (96) (%) (%) (%) 

12" 300 0.00 0.0 0.0 100.0 400.0 
6" 150 0.00 0.0 0.0 100.0 100.0 
3" 75 0.00 0.0 0 .o 100.0 100.0 
2" 50 0.00 0.0 0.0 100.0 100.0 

1 112" 37.5 0.00 0.0 0 .o 100.0 100.0 
1" 25.0 0.00 0.0 0.0 100.0 100.0 
34" 19.0 0.00 0.0 0 .O 100.0 100.0 
112" 12.50 0.00 0.0 0 .O 100.0 100.0 
318" 9.50 3.31 1 .I 1 .I 98.9 98.9 
#4 4.75 7.96 2.6 3.7 96.3 96.3 
#I 0 2.00 5.75 1.9 5.6 94.4 94.4 
#20 0.850 3.80 1.2 6.8 93.2 93.2 
#40 0.425 5.91 1.9 8.8 91.2 91 3 
#60 0.250 18.24 6.0 14.8 85.2 853 
#I 40 0.106 190.65 62.7 77.5 22.5 22.5 
#200 0.075 18.05 5.9 83.4 16.6 16.6 
Pan - 50.54 16.6 100.0 - - 

Tested By MCW Date 03/01/06 Checked By Aw Date 3-3-06 
F@ge .2 Of2 ~ e l c  CTW LIA~E~~~~BREVISIOW 2 C W  PROJEC-1 C H W H N ~ Q 1 - 0 7  SIEYEJLLWketI  
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PERMEABILITY TEST 
ASTM D 5084BO(Reapp1oved 1997) 

(SOP- & 5228) 

Client CH2M HILL Boring No. MW-01 
Client Pmjed MCP CAMP LEJEUNE 0. UNIT No.ZDepth (R.) 12513' 
Pmjed No. 2008521 -01 Sample No. NA 
Lab ID No. 2008521 41-02 

AVERAGE PERMEABIW 5.2E-05 crnlsec g 20% 
AVERAGE PERMEABILITY 5.2E-07 mlsec @ 20°C 

0.0 0.0 0.0 0.1 0.1 0.1 0.1 

ELAPSED TIME, hrs 

+INFLOW +OUTFLOW 

PORE VOLUMES EXCHANGED vs. PERMEABILITY 

OM) 0.01 om 0.03 0.04 om am 0.07 o.os 0.00 0.90 

. . . . . .  . . .  . . .  . . . . . . . .  . . . . . .  
PORE VOLUMES EXCHANGED 

. . 

Tested By: MCW Date: 02/28/06 Checked By: A # Date: 03-#1-& 
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PERMEABILITY TEST 

Client 
Client Project 
Project No. 
Lab ID No. 

CH2M HILL Boring No. 
MCP CAMP LEJEUNE 0. UNIT No22 SITE86 Depth (fi.) 
2006-521-01 Ssmple No. 
2006-521-01-02 

SpeciRc Gravity 
Sample Condition 

Visual Description: LIGHT GRAYISH BROWN SAND 

MOISTURE CONTENT: 

Tare Number 
Wt. of Tare & WS (gm.) 
Wt. of Tare & DS (gm.) 
Wt. &Tare (gm.) 
Wt. of Water (gm.) 
Wt. of DS (gm.) 

Moisture Content (%) 

SPECIMEN: 

W t  of Tube & WS (gm.) 
W t  of Tube (gm.) 
W t  of WS (gm.) 
Length I (in.) 
Length 2 (in.) 
Length 3 (in.) 
Top Diameter (in.) 
Middle Diameter (in.) 
Bottom Diameter (in.) 

Average Length (in.) 
Average Area (in.') 
Sample Vdume (ma ) 
Unit Wet Wt (gm.1 cm3 ) 
Unit Wet Wt (pd ) 
Unit Dry Wt. (pcf) 
Unit Dry Wt. (gmJ cm3 ) 
Void Ratio, e 
Porosity, n 
Pore Vdume (cm3 ) 

BEFORE TEST 

BEFORE TEST 

2.60 Measured 
Remolded 

AFTER TEST 

AFTER TEST 

Tested By MCW Date: 2n8PL006 CheckedBy: AHf ,,ate: 3-LEb 
Page 2 of 3 D(XCT-Z MEW-W-S -2 \ V s b l ~ P R O E C T ~ i ~ H l L L ~ W B l Q 1 ~ ~ 1 ~  
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PERMEABILITY TEST 

Client 
Client Project 
Project No. 
Lab m NO. 

CH2M HILL Boring No. MW-01 
MCP CAMP WEUNE 0. UNIT NO.: Npth  (ft.) 12.5-13' 
2006521-01 Sample No. NA 
2008-521 01 -02 

P-ure Heads (Constant) 
TOP Cap (psi) 38.5 
Bottom Cap (psi) 40.0 
Cell (psi) 45.0 
Total Pressure Head (cm) 105.5 
Hydraulic Gradient 13.74 

DATE 

(mmlddl~~) 
02/28m6 
02/UM6 
02128108 
o m m 6  
omm 
02/28/08 

Final Sample Dimensions 
Sample Length (cm). L 7.68 
Sample Diameter (cm) 7.27 
Sample Area (cm2 ), A 41.52 
Inflow Burette Area (an2), a-in 0-802 
Outflow Burette Area (an2 ), a-out 0.880 
B Parameter (K) 97 

AVERAGE PERMEABILITY = 53E-05 emlsec @ 
AVERAGE PERMEABILITY = 5.2E-07 mlsec @ 2O0C 

TlME ELAPSED 
TlME 

t 
(hr) (min) (hr) 
10 29 0.0 

TOTAL 
INFLOW 

(an3' 
0.8 
3.0 
5.0 
7.0 
11.0 
13.0 

TOTAL 
OUTFLOW 

TOTAL 
HEAD 

h 
(an) 

131.1 
126.4 
121.9 
11 7.3 
108.3 
103.8 

FLOW 

(Oflow) 
( I stop ) 

0 
0 
0 
0 
0 
1 

TEMP. INCREMENTAL 
PERMEABILITY 
4 as"' 

2200 Westinghouse Boulevard. Suite 105. Raleigh. NC 27604 Phone (919) 8780405 . Fax (919) 676-0460 



eo echnics 
INEGRlTY IN TESTING S 

SPECIFIC GRAVITY 
A S M  D 854-00 (SOP - 55) 

Client CH2M HILL Boring No. MW-01 
Client Reference MCP CAMP LEJEUNE O. UNIT NO. 22 SITE Depth (ft) 12.5-15 
hoject No. 2005521-01 Sample No. N A 
Lab ID 2006521-01 -02 Visual Description LIGHT GRAY 

( Mlnus No.4 sieve material, airdried) 

Replicate Number 

Pycnometer ID 
Weight of Pycnorneter + Soil + Water (gm) 
Temperature. T ( 'Celsius ) 
Weight of Pycnometer + Water (gm) 

Tare Number 
Weight of Tare + Dry Soil (grn) 
Weight of Tare (gm) 

Weight of Dry Soil (grn) 
specific Gravity of Soil @ T 
Specific Gravity of Water @ T 
Conversion Factor for Temperature T 

Specific Gravity @ 20°Celsius 

Average Specific Gravity @ 20° Celsius 2.60 

Tested By MCW Date 03/01/06 Checked By h~ Date 3-2-06 
D C N : C I - S ~ ~ ~  RMsk4c  lOR 
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SIEVE ANALYSIS 
ASTM D 42243 (SOPS3) 

echnics 
INTEGRITY IN TESTING 

Client CH2M HILL Boring No. NA 
Client Refecence MCP CAMP LWEUNE 0. UNIT NO. 22 Depth (ft) 12.2-12.5 
Project No. 2008521 0 1  Sample No. NA 
Ld, ID 2008521 -01 -02 Soil Color UOHT GRAYlSn BROWI( 

I SIEVE ANALYSIS HYDROMEER 
USCS gravel I sand I silt and clay 

USCS S y m b d  sp, ASSUMED DBO = 0 3  CC = 0.9 

USGS Classlflcatlon POORLY GRADED SAND D30 = 0.1 C U =  1.7 

2200 Westinghouse Boulevard - Suite 105 Raleigh, NC 27604 Phone (919) 876-0405. Fax (919) 8760460 



WASH SIEVE ANALYSIS 
ASTM D 422-63 (SOP43) 

Client CH2M HILL Boring No. NA 
Client Reference MCP CAMP LWEUNE 0. UNIT NO. 22 Depth (ft) 12.2-1 2.5 
Project No. 2006-521-01 Sample No. NA 
Lab ID 2006521-01-02 Soil Color UOHT GRAYISH BROWN 

Moisture Content of Passing 314" Material Water Content of Retained 314' Material 

Tare No. 21 7 Tare No. NA 
WgtTare +Wet Specimen (gm) 807.04 Wgt.Tare +Wet Specimen (gm) MA 
Wgt.Tare + Dry Specimen (gm) 680.07 Wgt.Tare + Dry Specimen (gm) NA 
Weight of Tare (gm) 171.12 Weight of Tare (gm) NA 
Weight of Water (gm) 126.97 Weight of Water (gm) MA 
Welght of Dry Soil (gm) 508.95 Weight of Drysoil (gm) N A 

Moisture Content (%) 24.9 Moisture Content (%) N A 

Wet Weight 4 4 "  Sample (gm) N A Weight of the Dry Specimen (gm) 508.95 
Dry Weight - 34" Sample (gm) 500.5 Weight of minus #2W material (gm) 8.47 
Wet Weight +34" Sample (gm) NA Weight of plus #200 materid (gm) 500.48 
Dry Weight + 314" Sample (gm) 0.00 
Total Dry Weight Sample (gm) N A 

Sieve Sieve Wgt.of Soil Percent Accumulatsd Percent h m u l a t e d  
Size Opening Retained Retained Percent Finer Percent 

(mm) Retained Finer 
(gm) (96) (%) (%) (%) 

12" 300 0.00 0.0 0.0 1001) 100.0 
6" 150 0.00 0.0 0.0 100.0 100.0 
3" 75 0.00 0.0 0.0 100.0 100.0 
2n 50 0.00 0.0 0.0 100.0 100.0 
I 112" 37.5 0.00 0.0 0.0 100.0 100.0 
I" 25.0 0.00 0.0 0.0 100.0 100.0 

34" 19.0 0.00 0.0 0.0 100.0 100.0 
112" 12.50 0.00 0.0 0 A 100.0 100.0 
318" 9.50 0.00 0.0 0.0 100.0 100.0 
#4 4.75 0.00 0.0 0.0 100.0 100.0 
#I0 2.00 0.45 0.1 0.1 99.9 99.9 
#20 0.850 2.63 0.5 0.6 99.4 99.4 
#40 0.425 3.80 0.7 I .4 98.6 98.6 
#60 0.250 88.1 2 17.3 18.7 81.3 81.3 
#I40 0.106 400.40 78.7 97.3 2.7 2.7 
#200 0.075 5.08 I .O 98.3 1.7 1.7 
Pan - 8.47 I .7 100.0 - - 

.. . . . . . ... .. . . . . . - .. . . - b-m.... . w--.-......--..Dii=... 2~B.c...-...-.-...-.--. -. 
Tested By MCW Date (21 - 
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Client 
Client Project 
Project No. 
Lab ID No. 

PERMEABILITY TEST 
ASTM D 508490(Reapproved 1997) 

(SOPS22A & 5228) 

CH2M HILL Bwing No. IR95 MR MW02 
MCP CAMP LEJEUNE 0. UNIT M . 2 2  Depth (ft.) 11 -9-1 2.2 
2006-521-02 Sample No. 7/12/06 
2006-521-02-01 

AVERAGE PERMEABILITY = 1.2E-04 cmkec @20°C 
AVERAGE PERMEABILITY 1.2E-06 mlsec @ 20% 

TOTAL FLOW vs. ELAPSED TIME 
18.0 

0.0 
0.0 0 0  0.0 0.0 0.0 0.1 0.1 

ELAPSED TIME, hrs 

PORE VOLUMES EXCHANGED vs. PERMEABILITY 

! I , , ,  . . . .  I . . . . ! . . . . .  I . _ . . ! . . . . l  
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 

PORE VOLUMES EXCHANGED 

Tested By: MCW Date: 7/27/2006 Checked By: GEW\ Date: 
Page 1 of 3 DCN CT-a DATE: 010b98 R E V I ~ P R O J E C T ~ l  C W  H ( U \ I M 0 6 9 1 0 2 Q 1 ~  
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Client 
Client Project 
Project No. 
Lab ID No. 

PERMEABILITY TEST 
ASTM D 5084-90(Reapproved 1997) 

(SOP-S22A & S22B) 

CH2M HILL Boring No. 
MCP CAMP LEJEUNE 0. UNIT N0.22 Depth (ft.) 
2006-521 4 2  Sample No. 
2006-521-02-01 

Specific Gravity 
Sample Condition 

Visual Description: LIGHT GRAY TAN SILTY SAND 

MOISTURE CONTENT: 

Tare Number 
Wt. of Tare 8 WS (gm.) 
Wt. of Tare & DS (gm.) 
Wt. of Tare (gm.) 
Wt. of Water (gm.) 
Wt. of DS (gm.) 

Moisture Content (%) 

SPECIMEN: 

W t  of Tube 8 WS (gm.) 
W t  of Tube (gm.) 
Wt. of WS (gm.) 
Length I (in.) 
Length 2 (in.) 
Length 3 (in.) 
Top Diameter (in.) 
Middle Diameter (in.) 
Bottom Diameter (in.) 

Average Length (in.) 
Average Area (im2 ) 
Sample Volume (cm3 ) 
Unit Wet Wt. (gm.1 crn3) 
Unit Wet Wt. (pd)  
Unit Dry Wt. (pcf ) 
Unit Dry W t  (gm.1 cm3 ) 
Void Ratio, e 
Porosity, n 
Pore Volume (cm3 ) 

BEFORE TEST 

BEFORE TEST 

eotechnics S INTEGRm IN TESTIN 

2.67 Measured 
Undisturbed 

AFTER TEST 

AFTER TEST 

Tested By: MCW Date: 7/27/2006 Checked By: &an Date. 7 -3 \d  
Page 2 of 3 OCW CT-22 DATE.0148-99 REYISION:2 IILablWMOG PROJECT5\2WM C H 2 M H I L L ~ 2 x W ~ ~ ~ I  PERMdsISheell 
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FROM PEOTECHHICS 

Client 
Client Project 
Project No. 
Lab ID No. 

PERMEABILITY TEST 
ASTM D 5084-90(Reappmved 1997) 

(SOP-S22A B S22B) INTEGRITY IN TESTING 

CHZM HILL Boring No. IR95 MR MW02 
MCP CAMP LEJEUNE 0. UNIT N0.22 Depth (ft.) 11.9-12.2 
2006-521 -02 Sample No. 7112106 
2006-521 -02-01 

Pressure Heads (Constant) 
Top Cap (psi) 38.5 
Bottom Cap (psi) 40.0 
Cell (psi) 48.0 
Total Pressure Head (cm) 105.5 
Hydraulic Gradient 11.50 

Final Sample Dimensions 
Sample Length (an). L 9.17 
Sample Diameter (cm) 7.1 1 
Sample Area (cm2 ), A 39.69 
Inflow Burette Area (cm2), a-in 0.965 
Outflow Burette Area (crn2 ), a-out 0.899 
B Parameter (%) 99 

AVERAGE PERMEABILITY = 11E-04 cmlsec @ 20°C 
AVERAGE PERMEABILITY = 1.2E-06 mlsec @ 20% 

DATE TIME ELAPSED TOTAL TOTAL TOTAL FLOW TEMP. INCREMENTAL 
TIME INFLOW OUTFLOW HEAD PERMEABILITY 

t h (Oflow) @ 20°C 
(mmlddlyy) (hr) (min) (hr) (cm3' (cm"' (cm) ( I stop ) ( O C )  (cm/sec) 
7/27/2006 11 45 0.0 0.0 0.0 122.5 0 22.5 N A 

Tested By: MCW Date: 7/27/2006 Checked By: 
@?m Date: 

Page 3 of 3 DCN: CT-22 MTE 0108-99 REV1SK)N:P I U a l b U W B  PRWECTS2WM21 CHZM HllLUWB-52102-01 PERhWsIshset1 
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July 31,2006 

eotechnics S .....QEolEc- BEOOYWn-aL. 
I W Q E o s m l l i E m ~ m m E s  

Project No. 2006-521 -02 

Mr. Rick Powell 
CH2M Hill - - . .. 

4824 Parkway Plaza Blvd. Suite 200 
Charlotte. NC 28217 

Transrnlttal 
bboratorv Test Results 

YCP  cam^ Leieune 0. Unit No.22 

Please find attached the laboratory test results for the above referenced project. The tests were outlined 
on the Project Verification Form that was faxed to your firm prior to the testing. The testing was performed 
in general accordance with the methods listed on the enclosed data sheets. The test results are believed 
to be representative of the samples that were submitted for testing and are indicative only of the 
specimens which were evaluated. We have no direct knowledge of the origin of the samples and imply no 
position with regard to the nature of the test results, 1.e. passifail and no claims as to the suitability of the 
material for its ~ntended use. 

The test data and all associated project informaim provided shall be held in strlct confidence and 
disclosed to other parties only with authorization by our Clrent. The test data submitted herein is 
considered integral with this report and is not to be reproduced except in whole and only with the 
authorization of the Clint and Geotechnics. The remaining sample materials for this project will be 
retained for a minimum of 90 days as directed by the Geotechnics' Quality Program. 

We are pleased to provide these testing services. Should you have any questions or if we may be of 
furher assistance, please contact our office. 

Respectively submitted, 
Geotechnics, Inc. 

A22kL 
Michael P. Smith 
Regional Manager 

We understand that you have a choice in your laboratory se~ 'ces  
and we thank you for choosing Geotechnics. 

D n f : I M . n m - u d ~  mr ,m & I 

PZOO Westlnghouse Boulevard . S u b  105. Raleigh. NC 27604 Phone (919) 876-0406 . Fax (919) 8760460 



MOISTURE CONTENT 
ASTM D 2216 (SOP-S1) 

Client CH2M HILL 
Client Reference MCP CAMP LEJEUNE 0. UNIT No.22 SITE 
Project No. 2006-521-02 

Lab ID 
Boring No. 
Depth (ft) 
Sample No. 

Tare Number 
Wt. of Tare & WS (gm) 
W t  of Tare & DS (gm) 
W t  of Tare (gm) 
W t  of Water (gm) 
Wt. of DS (am) 

Water Content (4 

INTEGRITY IN TESTING 

Notes: NA 

Tested& SGH Date 7EWZO06 Checked By Date 73-49 
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eotechnics S INTEGRlM IN TESTIN 

SPECIFIC GRAVITY 
ASTM D 654-00 (SOP - S5) 

Client CH2M HILL Boring No. IR95 MR MW02 
Client Reference MCP CAMP LEJEUNE O. UNIT NO. 22 S~TE Depth (ft) 11.2-1 1.5' 
Project No. 2006-521 -02 Sample No. 7/12/06 
Lab ID 2006-521-02-01 Visual Description LIGHT GRAY TAN 

( Mlnus No.4 sieve material, airdried) 

Replicate Number 

Pycnometer ID 
Weight of Pycnometer + Soil + Water (gm) 
Temperature, T ( 'Celsius ) 
Weight of Pycnometer + Water (gm) 

Tare Number 
Weight of Tare + Dry Soil (gm) 
Weight of Tare (gm) 

Weight of Dry Soil (gm) 
Specific Gravity of Soil @ T 
Specific Gravity of Water @ T 
Conversion Factor for Temperature T 

Specific Gravity @ 20°Celsius 

Average Specific Gravity @ 20' Celsius 2.67 

Tested By PF Date 7/26/2006 Checked By Date 7 -3\% 
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Client 
Client Reference 
Project No. 
Lab 10 

SIEVE ANALYSIS 
ASTM D 422-63 (SOP-S3) 

CH2M HILL Boring No. 
MCP CAMP LEJEUNE 0. UNIT NO. 22 Depth (fl) 
2006421 -02 Sample No. 
2006-521-02-01 Soil Color 

eotechnics S INTEGlUrY IN TESTING 

IR95 MR MW02 
11.2-1 1.5' 
7/22/06 
LIGHT GRAY TAN 

I StEVE ANALYSIS HYDROMETER 
USCS gravel I sand I silt and clay 

Tested By MCW Date 7/28/2006 Checked By Dale 7 -%-a 
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WASH SIEVE ANALYSIS 
ASTM D 422-63 (SOPS3) 

Client CH2M HILL Boring No. 
Cnent Reference MCP CAMP LEJEUNE 0. UNIT NO. 22 Depth (fl) 
Project No. 2006521-02 Sample No. 
Lab ID 2006421 M-01 Soil Cdor 

IR95 MR MW02 
11.2-11.5' 
7/42/06 
LIGHT GRAY TAN 

Moisture Content of Passing 314' Material Water Content of Retained 314" Material 

Tare No. 200 Tare No. N A 
Wgt.Tare + Wet Specimen (gm) 518.87 Wgt.Tare +Wet Specimen (gm) N A 
Wgt.Tare + Dry Specimen (gm) 448.00 Wgt.Tare + Dry Specimen (gm) NA 
Weight of Tare (gm) 171.83 We~ght of Tare (gm) NA 
Weight of Water (gm) 70.87 Weight of Water (gm) NA 
Weight of Dry Soil (gm) 276.17 Weight of Dry Soil (gm) N A 

Moisture Content (%) 25.7 Moisture Content (X) NA 

Wet Weight -314" Sample (gm) N A Weight of the Dry Specimen (gm) 276.17 
Dry Weight - 34" Sample (gm) 211.9 Weight of minus #ZOO material (gm) 64.26 
Wet Weight +3/4" Sample (gm) N A Weight of plus #200 material (gm) 211.91 
Dry Weight + 314" Sample (gm) 0.00 
Total Dry Weight Sample (gm) N A 

Sieve Steve Wgtof Sol  Percent Acrurnulated Percent ~cwmu~atsd  

Size Opening Retained Retained Percent Finer Percent 

(mm) Retained Finer 
(am) ("76) (%) (%) (%) 

12" 300 0.00 0.0 0 0 100a 100.0 
6" 150 0.00 0.0 0.0 100.0 100.0 
3" 75 0.00 0 0 0.0 100.0 100.0 
2" 50 0. 00 0.0 0.0 100.0 100.0 

1 112" 37.5 0.00 0.0 0.0 100.0 100.0 
1" 25.0 0.00 0.0 0.0 100.0 100.0 

34" 19.0 0.00 0.0 0.0 100.0 100.0 
1 l2" 12.50 0.00 0.0 0.0 100.0 100.0 
318" 9.50 0.00 0.0 0.0 100.0 100.0 
#4 4.75 0.00 0.0 0.0 100 0 100.0 
#lo 2.00 0.20 0.1 0.1 99.9 99.9 
#20 0.850 3 29 1.2 1.3 98.7 98.7 
#40 0.425 20.05 7.3 8.5 91.5 91.5 
#60 0.250 74.41 26.9 35.5 64.5 64.5 
#I  40 0.106 I 10.70 40.1 75.6 24.4 24.4 
#2W 0.075 3.26 1.2 76.7 23.3 23.3 
Pan - 64.26 23.3 100.0 - - 

Tested By MCW Date 7/28/2006 Checked By Date 1-41-06 
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