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SECTION 1

Introduction

This report documents the findings of a Preliminary Assessment/Site Inspection (PA/SI)
conducted at United States Marine Corps Military Munitions Response Program (MMRP)
Site UXO-07 - Former D-6 Practice Hand Grenade Course (Archive Search Report [ASR]
#2.77) located at Marine Corps Base Camp Lejeune (MCB CamLej) in Jacksonville, North
Carolina (Figure 1-1).

This PA/SI was conducted by CH2M HILL under the Naval Facilities Engineering
Command (NAVFAC), Navy Comprehensive Long-term Environmental Action—Navy
(CLEAN) Contract N62470-08-D-1000, Contract Task Order (CTO) 0014. Appendix A
presents the Munitions Response Site Prioritization Protocol (MRSPP) Site Summary for
Site UXO-07.

1.1 Objectives and Approach

MCB CamlLej is in the process of investigating closed ranges at the Base following the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
investigation process. Reported historical range activities at Site UXO-07 have prompted
this PA/SI, the first phase of the CERCLA cleanup process.

The primary objectives of this environmental investigation were to evaluate the potential
presence and nature of impacts to environmental media resulting from historical munitions
used at the site, and to evaluate whether additional investigation and/ or remediation
activities are necessary. Accordingly, this investigation focused on impacts to soil, sediment,
surface water, and groundwater by munitions constituents (MC). A secondary objective was
to assess the site for the presence of geophysical anomalies that may represent subsurface
munitions and explosives of concern (MEC).

This PA/SI was conducted in accordance with the Site-specific Work Plan Addendum for
Preliminary Assessment/Site Inspection at Site UXO-07, D-6 Practice Hand Grenade Course
(ASR #2.77), Marine Corps Base Camp Lejeune, Jacksonville, North Carolina (PA/SI Work Plan)
(CH2M HILL, 2009) and the Munitions Response Program Master Project Plan, Marine Corps
Base Camp Lejeune, Jacksonville, North Carolina (MR Work Plan) (CH2M HILL, 2008c).

The general approach adopted during this PA/SI was as follows:

e Conduct research to identify historical activities that may have resulted in MEC or MC
contamination at the site, including review of archival records and interviews with
current and former installation personnel.

e Perform a geophysical survey of 10 percent of Site UXO-07 to evaluate the number and
density of geophysical anomalies representing potential subsurface MEC.

e Evaluate the potential presence and nature of MC contamination by conducting an
investigation of soil, groundwater, surface water, and sediment.

ES052010222652VBO 1-1
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¢ Conduct ecological and human health risk screening using analytical data collected at

the site.

1.2 Report Organization

This PA/SI report is organized as follows:

Section 1, Introduction

Section 2, Site Background

Section 3, Field Investigation Activities
Section 4, Investigation Results

Section 5, Human Health Risk Screening
Section 6, Ecological Risk Screening

Section 7, Conclusions and Recommendations
Section 8, References

ES052010222652VBO
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SECTION 2

Site Background

This section presents a brief summary of regional and site-specific information, including
location, site setting, physical characteristics, and history.

2.1 MCB CamLej Location and Description

MCB CamlLej covers approximately 236 square miles in Onslow County, North Carolina
and is bisected by the New River, which flows in a southeasterly direction toward the
Atlantic Ocean (Figure 1-1). Construction of MCB CamLej began in 1941 with the objective
of developing the “World’s Most Complete Amphibious Training Base.” The mission of
MCB CamlLej is to maintain combat-ready units for expeditionary deployment. MCB
CamlLej provides housing, training facilities, logistical support, and administrative supplies
for Fleet Marine Force units and other assigned units. The Base is home to an active duty,
dependent, retiree, and civilian population of approximately 150,000, of whom
approximately 47,000 are military personnel. Land use surrounding MCB CamLej is varied,
with mainly commercial properties along the northern boundary. The eastern and western
boundaries of the Base are a mix of agricultural and residential land. The southern
boundary of MCB CamLej extends to the New River and Atlantic Ocean.

2.2 Site Setting

Site UXO-07 includes two separate areas located south of the intersection of McHugh
Boulevard and O Street in the Hadnot Point area of ‘Mainside’ MCB CamlLej (Figure 2-1).
The northern area of the site is approximately 5 acres in size and includes buildings HP502,
HP503, and SHP499, surrounding parking and grassy areas, and a surface water drainage
feature. The southern area is located immediately north of Building HP500, is approximately
2 acres in size, and includes a parking lot and grassy areas. Most of the site is cleared and/or
developed with a parking lot and buildings, with the exception of a small forested area in
the northeast corner of the site.

The majority of the area surrounding Site UXO-07 is developed, consisting of buildings,
parking lots, and other infrastructure (Figure 2-2). Approximately one-quarter of the
immediate area southeast of Site UXO-07 includes woodlands or recreational fields. The
woodlands include jurisdictional wetlands and surround an unnamed tributary of French
Creek, which is located approximately 1 mile southeast of Site UXO-07. French Creek in turn
discharges into the New River downstream of the site.

2.3 Site History

In August 2008, CH2M HILL conducted a detailed review of existing information related to
historical activities at Site UXO-07 that could have resulted in the release of hazardous
substances within the area of investigation. This review also included interviews with
current and former site personnel. The information obtained from this effort is documented
in the Archival Records Search Report (Appendix B), and summarized below.

ES052010222652VBO 241
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Historical base mapping shows that prior to 1953 the area of investigation was used as a
recreational facility, which included baseball and softball fields (Figure 2-2 of Appendix B).
According to the Range Identification and Preliminary Range Assessment (United States
Army Corps of Engineers [USACE], 2001), munitions were used at the D-6 Practice Hand
Grenade Course from 1953 until approximately 1959, and included fuses and practice hand
grenades.

The area of Site UXO-07 closest to McHugh Boulevard appears to have remained as
recreational fields from the 1950s through the 1980s, while the southern area was primarily
wooded. An historical aerial photograph from 1962 (Figure 2-3 of Appendix B) shows
Site UXO-07 in relation to the fields and the wooded areas. As shown on a 1984 existing
conditions map (Figure 2-4 of Appendix B), the southern area of Site UXO-07 appears to
overlap the Former 5th Area Gun Park. This gun park was a large parking area with
concrete pads and small sheds where 105 millimeter (mm) and 155mm howitzers of the
10th Marines (Artillery Regiment) were stored along with the trucks that pulled the
howitzers. The sheds were also used to perform maintenance and store equipment for the
howitzers (Richardson, 2008). Another historical aerial photograph (Figure 2-5 of
Appendix B) of Site UXO-07 shows that by 1989 the northern portion had been developed
and looked very similar to current conditions. The parking lot currently present in the
southern portion was present in 1989, but building HP500 had not yet been constructed.

2.4 Regional Climate

The climate in the Onslow County area is characterized by short, mild winters and long, hot
and humid summers. Average annual net precipitation is approximately 50 inches. Ambient
air temperatures generally range from 33 degrees Fahrenheit (°F) to 53°F in the winter
months, and from 71°F to 88°F during the summer months. Winds are generally south-
southwesterly in the summer and north-northwesterly in the winter (Water and Air
Research, 1983). The hurricane season begins on June 1 and continues through November
30. Storms of non-tropical origin, such as frontal passages, local thunderstorms, and
tornadoes are more frequent and can occur year-round.

2.5 Regional Geology and Hydrogeology

Regional geology at MCB CamlLej is discussed in the MCB CamLej MRP Master Project Plans,
Marine Corps Base Camp Lejeune, North Carolina (CH2M HILL, 2008a), referred to herein as
the MRP Master Project Plans.

Surface water drainage in the project vicinity flows to the southeast into an unnamed
tributary of the New River. The New River flows into the Atlantic Ocean via New River
inlet (MCB Camp Lejeune, 2002).

2.6 Site Geology and Hydrogeology

Inspection of the soil cores recovered from Site UXO-07 indicates that the underlying
sediments consist of laterally discontinuous fine-grained sediments consistent with those of
the surficial aquifer (Cardinell et al., 1993). Particle sizes noted from soil boring logs indicate
sediments ranging from clay and silt to very fine to fine-grained sand. The predominant
lithology directly underlying Site UXO-07 consists of poorly graded, fine-grained sand
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SECTION 2—SITE BACKGROUND

interbedded with a lesser amount of clayey sands/sandy clays. Soil borings for Site UXO-07
ranged from 15 to 25 ft below ground surface (bgs).

Site-specific hydrogeologic information was derived from the installation of six shallow
temporary monitoring wells as detailed in Section 3.3.3. The temporary wells were screened
above the Castle Hayne confining unit in the undifferentiated surficial aquifer. The depth to
surficial groundwater ranged from 6.91 to 3.91 feet above mean sea level at the site during
the December 2009 investigation. Figure 2-3 depicts the potentiometric surface of the water
table on December 4, 2009 and indicates that groundwater mimics surface topography and
generally flows to the south. Horizontal hydraulic gradients calculated from Table 2-1 range
from 0.0015 feet per foot (ft/ft) between wells TW13 and TW17, to 0.006 ft/ft between wells
TWO03 and TW12.

ES052010222652VBO 2-3



TABLE 2-1
Groundwater Elevation and Well Construction Information
Site UX0-07, Former D-6 Practice Hand Grenade Course

PA/SI Report

MCB CamLej

North Carolina

Surveyed | Surveyed Depth to Groundwater
Top of Ground Water Elevation
Date Screened Bottom Casing Surface of December 3-4, | December 3-4,
Installed Interval of Well | Elevation Well 2009 2009
Well ID (mm/ddlyy) (ft bgs) (ft bTOC)| (ft msl) (ft msl) (ft bTOC) (ft msl)

MRO7-TWO03 12/2/09 10-20 20 18.52 18.21 11.61 6.91
MRO7-TWO08 12/2/09 15-25 25 21.55 21.55 16.30 5.25
MRO7-TW10 12/1/09 15-25 25 21.93 21.58 16.70 5.23
MRO7-TW12 12/1/09 13.5-23.5 235 23.06 21.24 18.50 4.56
MRO7-TW13 11/30/09 15-25 25 21.42 20.97 17.10 4.32
MRO7-TW17 12/1/09 15-25 25 20.56 20.26 16.65 3.91

Notes:

ft bgs = feet below ground surface

ft bTOC = feet below top-of-casing

ft msl = feet above mean sea level

Prepared by: Susan Forker Checked by:  David Seed
Signature: Susan Forker Signature: David Seed
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SECTION 3

Field Investigation Activities

The initial site reconnaissance, surveying, and DGM field activities at Site UXO-07 were
conducted in May 2009. The environmental sampling activities were conducted in
November 2009, December 2009, and March 2011.

Field activities were conducted in accordance with the Site UXO-07 Preliminary Assessment
and Site Inspection (PA/SI) Work Plan (CH2M HILL, 2009) and MR Work Plan

(CH2M HILL, 2008c). The technical approach included in the PA/SI Work Plan was
developed by the MCB CamLej Tier I Partnering Team, which includes representatives from
the United States Navy, MCB CamLej, United States Environmental Protection Agency
(USEPA) Region 4, and North Carolina Department of Environment and Natural Resources
(NCDENR).

3.1 Site Preparation and Support
3.1.1 MEC Avoidance

Due to the potential presence of MEC, avoidance measures were implemented in
accordance with the Explosives Safety Submission (ESS) Determination
(MARCORSYSCOM,, 2009). Unexploded ordnance (UXO) technicians qualified in
accordance with Department of Defense Explosives Safety Board (DDESB) Technical Paper
(TP) 18 (DDESB, 2004) provided MEC escort and avoidance services to the surveying, utility
locate, geophysical services, and drilling subcontractors. MEC items were not encountered
during this project.

3.1.2 Site Survey

Land surveying was conducted in accordance with the Munitions Response Program (MRP)
Master Project Plans (CH2M HILL, 2008c). SEPI Engineering, a North Carolina-licensed
surveyor from Raleigh, North Carolina, conducted the site surveying activities in two
phases, as described below.

Phase 1 consisted of delineating the site boundary and DGM area layout. The surveyor
prominently marked the boundaries of the project area using flagging tape and wooden
stakes and provided all survey results to CH2M HILL. The site boundary was provided by
MCB CamlLej Geographical Information Systems (GIS) using the 1946 Range Overlay Map
(USACE, 2001, Plate 4). The surveyor also facilitated preparation of the site for DGM by
establishing transects for DGM surveys and provided the survey results for incorporation
into the DGM subcontractor’s GIS.

Phase 2 consisted of surveying the locations and elevations of temporary monitoring wells
and subsurface soil sample locations after the completion of environmental sampling
activities.
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3.2 Digital Geophysical Mapping

DGM was performed at Site UXO-07 to evaluate the frequency and distribution of
geophysical anomalies that represent potential subsurface MEC. The DGM was
subcontracted to NAEVA Geophysics of Charlottesville, VA, with quality control (QC)
performed by both NAEVA and CH2M HILL’s Munitions Response (MR) QC Geophysicist.
A summary of the work performed is provided below; the Geophysical Investigation Report
is provided in Appendix C.

3.2.1 Digital Geophysical Mapping Survey

Prior to the DGM survey at Site UXO-07, Sepi Engineering installed survey stakes along
131 DGM transects. The survey information for these stakes was incorporated into the DGM
data collected during the DGM survey.

The DGM data were collected using a Geonics EM61-MK2 (EM61) electromagnetic (EM)
system in wheel mode configuration. The locations of the DGM transects were based on
specific site conditions (e.g., avoidance of paved areas, streams). DGM transects were
spaced approximately 10 meters apart, as site conditions allowed. DGM surveys were
divided into two sections: the northern (Site UXO-07_1) and southern (Site UXO-07_2) areas
of the site. The DGM survey area totaled 0.635 acre in UXO-07_1 and 0.18 acre in UXO-07_2,
covering approximately 11.7 percent of the total area of Site UXO-07. The areas of the site
covered by the survey are shown on Figure 3-1.

3.2.2 Geophysical Proveout

Prior to the start of DGM at Site UXO-07, a geophysical proveout (GPO) was completed for
the testing and evaluation of the selected geophysical equipment, and determination that
the equipment met existing project data quality objectives (DQOs). This GPO was
conducted at the existing GPO plot at the former Knox Trailer Park (Site UXO-04). A
threshold of 3 millivolts (mV) in Channel 2 was chosen for the selection of geophysical
anomalies because this value represents the expected amplitude of the smallest-mass item
expected to be present and the threshold where the item can be positively distinguished
from signal noise. The GPO was conducted in accordance with Appendix B of the PA/SI
Work Plan Addendum (CH2M HILL, 2009). The GPO results are presented in Appendix C
of this report.

3.2.3 Data Quality Objectives
All DQOs outlined in the PA/SI Work Plan Addendum (CH2M HILL, 2009) were met
during the DGM survey.

3.2.4 Quality Control

An extensive QC program was applied to the DGM operations at the site. Figure 3-2 shows
an overall chart of the QC steps.

The geophysical system was field tested as specified in the PA/SI Work Plan (CH2M HILL,
2009). A summary of the tests performed is presented in Table 3-1. Both NAEVA and
CH2M HILL performed QC of geophysical data and data deliverables at each step of the
processing path.
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All tests outlined in the PA /SI Work Plan (CH2M HILL, 2009) were performed on the DGM
instruments at the appropriate intervals (e.g., daily, weekly, at start of project). Results were
checked by NAEVA’s QC geophysicist prior to delivery to CH2M HILL and subsequently
checked by the CH2M HILL QC Geophysicist. If necessary, corrective actions were taken as
appropriate to ensure that all instruments functioned as required.

3.3 Environmental Investigation Activities

During the development of the PA/SI Work Plan Addendum (CH2M HILL, 2009), historical
records were reviewed to identify potential areas of concern at Site UXO-07. However,
historical records did not depict the layout of the site. Therefore in the absence of evidence
to bias the sampling, sample locations were distributed evenly across accessible areas of the
site. The distribution of environmental samples is shown on Figures 3-3 and 3-4.

Environmental samples were collected in accordance with the PA/SI Work Plan Addendum
(CH2M HILL, 2009). MEC avoidance procedures were observed and a UXO technician was
present at all times during sampling.

3.3.1 Surface Soil Sampling

Surface soil sampling was conducted at Site UXO-07 by CH2M HILL personnel on
November 2-3, 2009 and consisted of the collection of 42 surface soil samples (designated
MRO07-S501 through MR07-5542) using the TR-02-1 approach as described in the PA/SI
Work Plan Addendum (CH2M HILL, 2009). Soil samples were collected by compositing a
minimum of 30 sample aliquots from random locations within each 1-m by 1-m sampling
location at an interval of 0 to 2 inches bgs. Surface soil sampling locations are shown on
Figure 3-3.

In accordance with the PA/SI Work Plan (CH2M HILL, 2009), all surface soil samples were
submitted to Empirical Laboratories in Nashville, Tennessee, and analyzed for the
following:

e Explosives residues, including pentaerythritol tetranitrate (PETN) and Nitroglycerine
(SW-846 USEPA Method 8330)

e Perchlorate (SW-846 USEPA Method 6850)
e Target Analyte List (TAL) metals (SW-846 USEPA Method 6010B)

The analytical data were validated by Environmental Data Services, Inc. of Williamsburg,
Virginia under subcontract to CH2M HILL. Data validation reports are provided in
Appendix D.

3.3.2 Surface Water and Sediment Sampling

On November 12, 2009, two surface water and two sediment samples were collected at co-
located sites MR07-SW01/02 and MR07-SD01/02) from the unnamed drainage feature in
the northern portion of Site UXO-07 (Figure 3-4). A hand held GPS unit was used to record
the locations of these samples.

The unnamed drainage feature had a stream surface approximately 2-3 ft wide with
moderately sloping to steep banks incised to a depth of 6-8 ft. The drainage trends in a
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northwest-southeast direction and water flows toward the southeast. Surface water and
sediment sample collection occurred after a rain event and the stream was observed to have
a maximum water depth of approximately 1-2 ft. Samples MR-07-SW /SD01 were collected
upstream of the outflow pipe from a storm water retention pond located in the extreme
northern portion of Site UXO-07. Samples MR-07-SW /SD02 were collected downstream of
the retention pond outflow pipe.

At each location, the surface water samples were collected before the sediment samples.
Sediment samples were collected by advancing a trowel approximately 6-12 inches into the
sediment. Samples were collected from downstream to upstream to avoid cross-
contamination by sediment suspension.

In accordance with the PA/SI Work Plan (CH2M HILL, 2009), all surface water samples
were submitted to Empirical Laboratories and analyzed for the following:

e Explosives residues, including PETN and Nitroglycerine (SW-846 USEPA Method 8330)
e Perchlorate (SW-846 USEPA Method 6850)
e Target Analyte List (TAL) total metals (SW-846 USEPA Method 6010B)

In accordance with the PA /SI Work Plan (CH2M HILL, 2009), all sediment samples were
submitted to Empirical Laboratories and analyzed for the following;:

e Explosives residues, including PETN and Nitroglycerine (SW-846 USEPA Method 8330)
e Perchlorate (SW-846 USEPA Method 6850)
e TAL total metals (SW-846 USEPA Method 6010B)

The resulting analytical data were validated by Environmental Data Services, Inc. under
subcontract to CH2M HILL. Data validation reports are provided in Appendix D.

3.3.3 Subsurface Soil Sampling

From November 30 to December 2, 2009, 17 soil borings were advanced to depths of up to
25 ft bgs, at the locations shown on Figure 3-4, using a direct push technology (DPT) drill rig
operated by Probe Technologies. The DPT sampling method utilized an open core barrel
sampling device along with disposable acetate liners. Down-hole sampling equipment was
decontaminated between borings and new liners were used to retrieve each successive soil
core. The continuous soil cores retrieved from these borings were examined and logged by
the CH2M HILL geologist. In addition, the soil was field screened for the presence of
volatile organic compounds (VOCs) using a flame-ionization detector (FID). Soil boring logs
and well construction diagrams are provided in Appendix E.

Following completion of each soil boring, a discrete soil sample was collected from an
unsaturated portion of the soil core located immediately above the estimated water table at
depths ranging from 9-24 feet bgs. The majority of samples were collected between

15-20 feet bgs. Seventeen subsurface soil samples, MR07-IS01 through MR07-IS17, were
collected from the locations shown on Figure 3-4.

Subsurface soil samples were submitted to Empirical Laboratories and analyzed for the
following analytes:

e Explosives residues, including PETN and Nitroglycerine (SW-846 USEPA Method 8330)
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e Perchlorate (SW-846 USEPA Method 6850)
e TAL total metals (SW-846 USEPA Method 6010B)

The analytical data were validated by Environmental Data Services, Inc. of Williamsburg,
Virginia under subcontract to CH2M HILL. Data validation reports are provided in
Appendix D.

3.3.4 Supplemental Subsurface Soil Sampling

Due to the detection of explosives residues in samples collected during the 2009
environmental sampling event, six additional deeper subsurface soil samples were collected
at the site on March 10, 2011 to confirm that the subsurface soil above the water table was
not impacted. Six soil borings were advanced to a depth of 8 ft bgs adjacent to previous
subsurface soil sampling locations collected during the 2009, as shown on Figure 3-4. Each
soil boring was advanced using a DPT drill rig operated by Parratt-Wolf Inc. DPT sampling
was performed as described in Section 3.3.3, with the exception that a composite soil sample
was collected from each soil core from an interval of 4-8 feet bgs. Six subsurface soil
samples, MR07-IS18 through MR07-1S23, were collected from the locations shown on
Figure 3-4.

Subsurface soil samples were submitted to Empirical Laboratories and analyzed for the
following analytes:

e Explosives residues, including PETN and Nitroglycerine (SW-846 USEPA Method 8330)

The analytical data were validated by Environmental Data Services, Inc. of Williamsburg,
Virginia under subcontract to CH2M HILL. Data validation reports are provided in
Appendix D.

3.3.5 Temporary Well Installation

During DPT investigation activities, six temporary groundwater monitoring wells were
installed at the site (MR07-TW03, MR07-TW08, MR07-TW10, MR07-TW12, MR07-TW13, and
MRO07-TW17) to depths ranging from 20 to 25 ft bgs. Figure 3-4 shows the temporary well
locations and Table 2-1 summarizes the well construction details. The six temporary
monitoring wells were installed by Probe Technologies under the direct supervision of a
CH2M HILL geologist.

Each temporary well was constructed using 1-inch inside diameter Schedule 40 polyvinyl
chloride (PVC) screen and riser. The well screens consisted of a 10-ft length of 0.010-inch
machine slotted Schedule 40 PVC and were placed to bracket the water table. Each well was
also equipped with a pre-packed sand filter (120 mesh) attached to the screened interval, to
reduce turbidity. Additional silica filter sand was placed in the remaining annular space
between the pre-packed sand filter and the borehole wall extending roughly 2 ft above the
top of the screen. A layer of bentonite granules was placed above the top of the sand pack
extending to the ground surface. A locking watertight cap was placed on the PVC pipe and
the wells were clearly labeled using a permanent marker. Well completion diagrams are
presented in Appendix E.

The temporary wells were developed using disposable bailers and a peristaltic pump.
Development continued until the water was visually clear and water quality parameters had
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stabilized. Following well development, the wells were allowed to equilibrate for at least
24 hours before sampling.

3.3.6 Groundwater Sampling

Prior to well purging and sampling, water-level measurements were recorded in each
temporary well (Table 2-1). Water-level measurements were converted to water-level
elevations using the top-of-casing (TOC) elevation survey data, and were used to construct a
potentiometric surface map of the water table (Figure 2-3).

All groundwater samples were collected using a peristaltic pump with disposable
polyethylene tubing and low-flow purging and sampling techniques in accordance with the
PA/SI Work Plan (CH2M HILL, 2009). Water quality parameters (specific conductance, pH,
turbidity, temperature, dissolved oxygen [DO], and oxidation-reduction potential [ORP])
were measured and recorded during the purging phase using a YSI 556© water quality
meter and Hanna® turbidity meter. Field parameters are summarized in Table 3-2.
Groundwater sampling data sheets are provided in Appendix F. Groundwater samples
were collected after all field parameters had become stable over three successive readings
and at least one well volume had been purged, or at least three well volumes had been
purged from the well. Parameters were considered stabilized over three successive readings
when successive measurements agreed as follows:

e pH within 0.1 pH units

e Temperature measurements within 10 percent

Conductivity within 3 percent

ORP within 10 mV

DO within 10 percent

Turbidity within 10 percent or as low as practicable given sampling conditions

Prior to sample collection, the water quality meter flow-through cell was disconnected from
the peristaltic pump so that the pump discharge flowed directly into the laboratory-
supplied sample bottles. New pump tubing was used for the purging and sampling of each
well.

Once sample collection was complete, the sample bottles were placed in iced coolers and
prepared for shipment under chain-of-custody control to Empirical Laboratories and
analyzed, per scope of work, for the following analytes:

e Explosives residues, including PETN and Nitroglycerine (SW-846 USEPA Method 8330)
e Perchlorate (SW-846 USEPA Method 6850)
e TCL total metals (SW-846 USEPA Method 6010B)

In addition to the above analyses, temporary wells TW-03 and TW-17 were sampled for
dissolved metals to evaluate potential groundwater transport into the drainage surface
water for ecological risk assessment.

e TCL dissolved metals (SW-846 USEPA Method 6010B)

The analytical data were validated by Environmental Data Services, Inc. of Williamsburg,
Virginia under subcontract to CH2M HILL. Data validation reports are provided in
Appendix D.
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On December 11, 2009, following completion of sampling and surveying, all temporary
wells were abandoned by the drilling subcontractor in accordance with North Carolina Well
Construction Standards.

3.3.7 Quality Assurance/Quality Control Sampling

Appropriate quality assurance (QA)/QC sampling was performed in accordance with Navy
CLEAN and CH2M HILL protocols, including field blanks, equipment blanks, duplicates,
and matrix spike/matrix spike duplicates (MS/MSDs). Required QA /QC samples and the
frequency of collection are shown in Table 3-3.

3.4 Investigation-derived Waste Management

Investigation-derived waste (IDW) was disposed of in accordance with the Base Waste
Management Plan (CH2M HILL, 2008b). IDW generated during field events consisted of
well development and purge water, decontamination fluids, disposable equipment, and
personal protective equipment (PPE). Soil from the borings was spread around the borehole.
The purge water and decontamination fluids were placed in labeled 55-gallon drums and
staged at the storage facility on Parachute Tower Road. Disposable equipment, including
PPE, poly sheeting, paper towels, and aluminum foil, was placed in black contractor’s trash
bags and disposed of in an on-Base trash receptacle.

3.5 Site Survey

Following completion of sampling activities, SEPI Engineering surveyed horizontal
coordinates for all subsurface soil sampling locations, and horizontal coordinates, casing
elevations and ground elevations for the six temporary wells. Elevations were accurate to
the nearest 0.01 ft (0.1 ft for unpaved ground surface), and tied to the nearest North
American Datum of 1988 (NAVD 88) datum benchmark. Horizontal controls were based on
the metric system and referenced to the North American Datum of 1983 (NAD83) and the
Universal Transverse Mercator (UTM) grid system, and were accurate to the nearest 0.01 in.
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TABLE 3-1

DGM Instruments Standardization Tests and Acceptance Criteria

Site UXO-07, Former D-6 Practice Hand Grenade Course

PA/SI Report
MCB CamLej
North Carolina
First 2% of
Beginning | Time Total
Power | Beginning and End Instr. Area
Test Test Description Acceptance Criteria On of Day of Day Used | Surveyed
1 Equipment Warm- Equipment specific X X
up (typically 5 min)
Based on instrument
used. Personnel,
5 Personnel Test clothing, etc. should X
have no effect on
instrument response.
<2mV
L Data profile does not
3 E/égr;zogh-raiset) exhibit data spikes. X
<2mV
+/- 20% of standard
4 Static Background & | item response, after X
Static Spike background
correction
Repeatability of
- response amplitude
5 | SixLine Test +/-20%, Positional X
Accuracy +/- 20 cm
6 Repeat Data Repeatability of X

response amplitude

Prepared by: Susan Forker

Checked by: David Seed
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TABLE 3-2

Groundwater Field Parameters

Site UXO-07, Former D-6 Practice Hand Grenade Course

MCB CamLej

North Carolina

Station ID MRO7-TWO03 MRO7-TW08 | MRO7-TW10 MRO7-TW12 MRO7-TW13 MRO7-TW17

Sample Date 12/4/2009 12/3/2009 12/3/2009 12/3/2009 12/3/2009 12/4/2009

Field Parameters

Dissolved Oxygen (mg/L) 1.97 0.54 2.59 3.04 0.94 0.67

Oxidation Reduction Potential (mV) -101.7 -156.2 -156.7 -109.3 -215 -100.6

pH 6.6 4.75 5.73 3.93 4.86 6.13

Specific Conductance (mS/cm) 0.122 0.094 0.438 0.076 0.065 0.186

Temperature (°C) 19.54 20.92 20.93 19.84 21.26 18.04

Turbidity (NTU) 13 6.4 22 8.7 9.8 12
Prepared by: Susan Forker Checked by: David Seed




TABLE 3-3
Sample Collection Frequencies

Site UXO-07, Former D-6 Practice Hand Grenade Course

PA/SI Report
MCB CamLej
North Carolina

Sample Field Field Equipment Field

Analysis Matrix Samples | Duplicates Blanks Blanks | MS/MSDs
Subsurface Soil
PETN and Niroglyoerne. 17 2 4 . 1
Perchlorate Solid 17 2 4 1 1
Total Metals 17 2 4 1 1
Surface Soil
PETN and Niroghycerine. 42 5 4 ! 3
Perchlorate Solid 42 5 4 1 3
Total Metals 42 5 4 1 3
Sediment
Explosives R_esidues i_ncluding 2 1 1 1 1
PETN and Nitroglycerine
Perchlorate Solid 2 1 1 1 1
Total Metals 2 1 1 1 1
Groundwater
PETN and Niroglyoerne 6 1 1 1 1
Perchlorate Aqueous 6 1 1 1 1
Total Metals 6 1 1 1 1
Dissolved Metals 6 1 1 1 1
Surface Water
Explosives R_esidues i_ncluding 5 1 1 1 1
PETN and Nitroglycerine
Perchlorate Aqueous 2 1 1 1 1
Total Metals 2 1 1 1 1
Dissolved Metals 2 1 1 1 1

Notes:

MS/MSD = Matrix Spike and Matrix Spike Duplicate
Field duplicates are collected at the rate of 1 for every 10 environmental samples
Equipment rinsate blanks are typically collected at the rate of 1 per day per media

Field blanks are typically collected at the rate of 1 per week during sampling
MS/MSDs are collected at the rate of 1 for every 20 samples

Prepared by: Verd Anna Cunningham

Checked by: Susan Forker
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SECTION 4

Investigation Results

This section presents the findings of the investigation activities conducted at Site UXO-07
during May, November, and December 2009.

4.1 Digital Geophysical Mapping Results

The DGM survey was conducted in May 2009, in accordance with the approved PA/SI
Work Plan Addendum (CH2M HILL, 2009) and covered 11.7 percent (approximately

0.82 acre) of Site UXO-07. The DGM survey yielded a total of 1,433 geophysical anomalies
with a signal greater than 3 mV in Channel 2. From this total, 315 anomalies (22 percent) are
deemed cultural items associated with power lines, buildings, active parking lots,
subsurface utilities and chain link fences, resulting in the selection of 1,118 anomalies
representing potential subsurface MEC.

The greatest density of anomalies was found near roads and buildings, including the
Armory located in the southwest corner of the site. Figure 4-1 illustrates the DGM area and
the distribution of anomalies observed with a signal greater than 3 mV. Appendix C
contains the Geophysical Investigation Report.

4.2 Environmental Investigation Results

The following subsections present and summarize the laboratory data from analysis of soil
and groundwater samples collected at Site UXO-07. Summary tables are provided for
analytes that exceed at least two regulatory screening criteria. Laboratory analytical data
are presented in Appendix G.

4.21 Soil

Following the third-party data validation of the laboratory analytical data, surface and
subsurface soil samples were screened against the North Carolina Soil Screening Levels
(NC SSLs), the Adjusted! USEPA Industrial and Residential Regional Screening Levels
(RSLs) for Chemical Contaminant Tables (USEPA, 2008), and MCB CamLej background soil
concentrations (two times the mean base background soil concentration), which were
available for metals only (Baker, 2001).

The January 2010 USEPA RSLs replaced the 2008 RSLs that were the proposed screening
criteria in the PA/SI Work Plan (CH2M HILL, 2009). The RSLs for non-carcinogenic
compounds were adjusted by dividing by 10 to conservatively account for exposure to
multiple analytes. The methodology for calculating NC SSLs for contaminant migration
from soil to groundwater was developed to identify chemical concentrations in soil that
have the potential to impact groundwater. The NC SSLs are back calculated from acceptable
groundwater concentrations and take into consideration fate and transport parameters
(NCDENR, 2010).

1 Based on noncarcinogenic effects to conservatively account for exposure to multiple constituents
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Figure 4-2 illustrates the locations of the TR-02-1 surface soil samples that exceeded two
times the mean base background concentration and at least one of the screening levels

(NC SSLs or the Adjusted RSLs). Figure 4-3 depicts the locations of subsurface soil samples
that exceeded two times the mean base background concentration and at least one of the
screening levels (NC SSLs or the Adjusted RSLs). The detected concentrations of specific
target analytes are summarized in Tables 1 and 2 in Appendix G.

TR-02-1 Surface Soil Samples

¢ Explosives Residues —Eight explosives residues (1,3,5-trinitrobenzene, 2,4,6-
trinitrotoluene, 2-amino-4,6-dinitrotoluene, 3-nitrotoluene, HMX, nitroglycerin, RDX,
and tetryl) were detected in surface soil samples at Site UXO-07. All concentrations were

substantially below the Adjusted Soil RSLs.

e Perchlorate - Perchlorate was not detected in any surface soil samples.

e Metals -- The following table summarizes regulatory exceedances for metals analysis.
Seventeen additional metals were detected at concentrations above two times the mean
base background concentration in at least one TR-02-1 surface soil sample; however, no
concentrations exceeded Adjusted Soil RSLs or NC SSLs.

Frequency of

Detection Maximum Minimum
(# detected / Concentration Concentration Screening Criteria Frequency of
Analyte # sampled) (ng/kg) (ng/kg) (ng/kg) Exceedances

2x mean BBG 5,487 20

Aluminum 47147 10,600 2,700
Residential RS 7,700 5
2x mean BBG 0.626 47
Residential RSL 0.39 47

Arsenic 47147 9.58 0.901
Industrial RSL 1.6 25
NC SSL 5.8 1
2x mean BBG 6.05 34
Residential RSL 0.29 47

Chromium 47147 19.5 4.8

Industrial RSL 5.6 47
NC SSL 3.8 47
Cyanide 6/47 0.546 0.16 NC SSL 0.28 1
2x mean BBG 3,245 47
Iron 47/47 6730 1790 Residential RSL 5,500 5
NC SSL 150 47

Subsurface Soil Samples

e Explosives Residues —Two explosives residues, 1,3,5-trinitrobenzene and RDX, were
detected in samples from Site UXO-07 collected in 2009. 1,3,5-Trinitrobenzene was found
at very low concentrations in samples MR07-1S06, -IS10, -IS11, and -IS12. RDX was
detected in 11 of the 17 soil sample locations at concentrations well below the screening

42
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criterion. No explosives residues were detected in samples collected during the
supplemental subsurface soil sampling event conducted in March 2011.

e Perchlorate - Perchlorate was not detected in any subsurface soil samples.

e Metals -- The following table summarizes regulatory exceedances for metals analysis.
Eleven additional metals were detected at concentrations exceeding twice the mean base
background concentration, but did not exceed any other screening criteria.

Frequency of

Detection Maximum Minimum
(# detected / Concentration Concentration Screening Criteria Frequency of
Analyte # sampled) (ng/kg) (ng/kg) (ng/kg) Exceedances

2x mean BBG 5,487 9

Aluminum 19/19 16,000 1,650
Residential RSL 7,700 13
2x mean BBG 0.626 7
Residential RSL 0.39 17

Arsenic 19/19 15.7 0.269
Industrial RSL 1.6 10
NC SSL 5.8 2
2x mean BBG 6.05 7
Residential RSL 0.29 19

Chromium 19/19 22.2 1.5

Industrial RSL 5.6 15
NC SSL 3.8 15
2x mean BBG 3,245 5
Iron 19/19 16,000 348 Residential RSL 5,500 5
NC SSL 150 19
2x mean BBG 17.2 5

Vanadium 19/19 46.4 1.94
Residential RSL 39 1

4.2.2 Groundwater

This section presents the results for laboratory analysis of groundwater samples collected
from the six shallow temporary monitoring wells. Groundwater results were screened
against the North Carolina Groundwater Quality Standards (NCGWQS) (NCDENR, 2010),
USEPA Tap Water RSLs, and MCB CamLej background groundwater concentrations (two
times the mean base background groundwater concentration), which were available for
inorganic analytes only (Baker, 2001). The NCGWQS are the maximum allowable
concentrations resulting from any discharge of contaminants to the land or waters of the
state, which may be tolerated without creating a threat to human health or otherwise
rendering the groundwater unsuitable for its intended purpose.

The detections and exceedances of NCGWQS, USEPA RSLs, and/or two times the base
background levels are shown on Table 3 in Appendix G. Figure 4-4 depicts the locations of
groundwater samples that exceed two times the mean base background concentration and
at least one of the screening levels (NCGWQS or USEPA Tap Water RSLs).

ES052010222652VBO 4-3



PRELIMINARY ASSESSMENT/SITE INSPECTION REPORT MMRP SITE UX0-07, FORMER D-6 HAND GRENADE COURSE (ASR #2.77)

e Explosives Residues -- The following table summarizes regulatory exceedances for
explosives residues and perchlorate. Explosives residues, including 3-nitrotoluene,
4-nitrotoluene, PETN, and tetryl, were detected in groundwater samples with
concentrations below the screening criterion.

Frequency of

Detection Maximum Minimum
(# detected / Concentration Concentration Screening Criteria Frequency of
Analyte # sampled) (na/L) (na/L) (pg/L) Exceedances
. Adj.Tap
Nitrobenzene 417 1.2 ub Water RSL 0.12 4
Perchlorate a/7 9.93 ubD NCGWQS 2 1

e Total Metals
The following table summarizes regulatory exceedances for metals analysis.

Frequency of

Detection Maximum Minimum
(# detected / Concentration  Concentration Screening Criteria Frequency of
Analyte # sampled) (ng/L) (ng/L) (ng/L) Exceedances
2x mean BBG 3.13 1
Chromium 717 3.31 0.687 Adj.Tap Water 0.043 ,
RSL ’
2x mean BBG 3.4 1
Cobalt 217 35.9 uD Adj.Tap Water 1 ,
RSL ’
2x mean BBG 5,999 1
Iron 717 6,600 597 NCeWQS 300 !
Adj.Tap Water
RSL 2,600 1
2x mean BBG 214 1
Manganese 717 765 12.4 NCGWQS 50 2
Adj.Tap Water 88 5

RSL

e Dissolved Metals -- Because of their proximity to the surface water body (drainage
feature) located at Site UXO-07, samples from MR07-TW03 and MR07-TW17 were
analyzed for dissolved metals in addition to total metals. Dissolved metals data is used
when performing an ecological risk assessment to determine the potential mobility
through the soil into surface water for detected compounds.
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Frequency of

Detection (# Maximum Minimum

detected / Concentration  Concentration Screening Criteria Frequency of
Analyte # sampled) (ng/L) (ug/L) (ng/L) Exceedances

NCGWQS 300 2

Iron 2/2 5,230 330 Adj.Tap Water 2 600 L

RSL '
NCGWQS 50 1
Manganese 2/2 90 10.7

Adj.Tap Water

RSL 88 1

4.2.3 Sediment and Surface Water

This section presents the results for laboratory analysis of sediment and surface water
samples collected from two locations at Site UXO-07. The detections and exceedances of
USEPA RSLs are shown in Tables 4 and 5 in Appendix G. Figure 4-5 depicts the locations
of sediment samples that exceed two times the mean base background concentration and at
least one of the screening levels (USEPA Residential and Industrial Soil RSLs).

Sediment samples were collected at two locations on Site UXO-07: MR07-SD01 and MR07-
SDO02. The table below presents a summary of screening criteria exceedances in the two
sediment samples.

Frequency of

Detection Maximum Minimum
(# detected / Concentration Concentration Screening Criteria Frequency of
Analyte # sampled) (mg/kg) (mg/kg) (mg/kg) Exceedances
Residential RSL 0.39 3
Arsenic 3/3 2.16 0.872
Industrial RSL 1.6 1
Residential RSL 0.29 3
Chromium 3/3 12.8 3.58
Industrial RSL 5.6 1
Iron 3/3 6,870 2,190 Residential RSL 5500 1

Results from surface water sampling indicated that there were no exceedances of screening
criteria: NCAC 2B SW Human Health and Water Supply values, from North Carolina 15A
NCAC 02B .0202 regulations; National Recommended Water Quality Criteria (NRWQC)
from USEPA's NRWQC table, Office of Water, Office of Science and Technology, 2009,
available on-line at http://www.epa.gov/waterscience/criteria/wqctable/; and Adjusted Tap Water
RSLs, from EPA's Regional Screening Level Table. Due to the lack of concentrations in
exceedance of criteria, surface water sampling results are not presented on a figure.
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SECTION 5

Human Health Risk Screening

A conservative preliminary human health risk screening (HHRS) was performed to assess
the potential for human health risks associated with exposure to site media (soil,
groundwater, surface water, and sediment). The results of the HHRS provide a preliminary
indication of potential risks from constituents of potential concern (COPCs), and are used to
help evaluate whether future residential use of the site is acceptable based on human health
risks or if the site requires further evaluation (e.g., a baseline risk assessment, additional
data collection).

The data included in the risk screening were all validated. The validated data were
evaluated to determine the reliability of the data for use in the HHRS. A review of the data
identified the following criteria for data usability:

e Estimated values flagged with a ] qualifier were treated as detected concentrations

e For duplicate samples, the maximum concentration between the two samples was used
as the sample concentration

e Unfiltered groundwater samples were analyzed in the risk evaluations following
USEPA Region IV guidance (USEPA, 2000).

5.1 Human Health Conceptual Site Model

The human health conceptual site model (CSM) presents an overview of site conditions,
potential contaminant migration pathways, and exposure pathways to potential receptors.
The human health CSM for soil, groundwater, surface water, and sediment is presented on
Figure 5-1.

Potential current receptors for Site UXO-07 include visitors, trespassers, Base/industrial
workers, and maintenance workers. The current receptors may come in contact with surface
soil, surface water, and sediment. Exposure routes may include incidental ingestion of and
dermal contact with the surface soil, surface water, and sediment, and inhalation of
particulate emissions from the surface soil. Based on the site history, VOCs were not used at
Site UXO-07; therefore, inhalation of VOC emissions from site media is not a potentially
complete exposure route.

Future site use is not expected to change significantly from current site use; therefore,
potential future receptors include current receptors and construction workers who perform
any future construction projects at the site. Additionally, although unlikely, future residents
are included as a worst-case scenario, to evaluate unrestricted future site use. Future
receptors could be exposed to surface and subsurface soil if future construction at the site
results in re-working the soil, and exposing the subsurface soil. Exposure routes for future
exposure to the surface and subsurface soil are the same as those for current surface soil:
incidental ingestion of and dermal contact with the soil, and inhalation of particulate
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emissions from the soil. The construction worker could also be exposed to the surface water
and sediment, through incidental ingestion and dermal contact.

Potable water supplies for MCB CamLej and the surrounding residential area are provided
by water supply wells that pump groundwater from the Castle Hayne Aquifer; therefore,
there is no current exposure to shallow groundwater at Site UXO-07. There are no active
water supply wells within a 1.2 mile radius of Site UXO-07. The groundwater use patterns
are already established for the Base and area around Site UXO-07, so use of shallow
groundwater from Site UXO-07 for industrial or residential purposes is unlikely.
Additionally, the surficial aquifer at MCB CamLej is not suitable for potable water use due
to high dissolved solids, hardness, and fluctuating water levels that negatively affect water
yields. However, state and federal governing policies assume that underground fresh water
resources are potable, and should be maintained as such; therefore, a potable use scenario
was evaluated in this risk assessment. It was conservatively assumed that if future
residential development of the site were to occur, the residents could potentially use the
groundwater as a potable water supply. The residents would be exposed through ingestion
and dermal contact while bathing. As VOCs are not associated with the site use, inhalation
of VOCs while bathing is not a complete pathway. Additionally, due to the groundwater
depth (from 4 to 7 feet bgs), construction workers could be exposed to the groundwater
through dermal contact during construction activities.

Vapor intrusion from groundwater (or soil) to indoor air is not a complete pathway for
UXO-07, as VOCs are not associated with historical use of the site.

5.2 Human Health Risk-Based Screening and Risk Ratio
Evaluation Methodology

The HHRS was conducted in three steps using a risk ratio technique (Department of the
Navy, 2000). If COPCs were identified after Step 1, they were evaluated in Step 2. If COPCs
were identified after Step 2, they were evaluated in Step 3. The three-step screening process
is described below.

5.21 Step1

The maximum detected analyte concentrations for each medium were compared to USEPA
Regional Screening Levels (RSLs; USEPA, 2009a), other HHRS levels (if appropriate), and
two times the mean background concentration (for inorganic constituents in soil and
groundwater). RSLs based on noncarcinogenic effects were divided by 10 to account for
exposure to multiple constituents (i.e., were adjusted to a hazard quotient [HQ] of 0.1, from
the HQ of 1.0 used on the RSL table). RSLs based on carcinogenic endpoints were used as
presented in the RSL table, and are based on a carcinogenic risk of 1 x 10-.

The soil and sediment data were compared to Adjusted Residential Soil RSLs. Residential
Soil RSLs are more conservative (i.e., lower) than Industrial Soil RSLs and are therefore
protective of all potential receptors (e.g., residents, industrial workers, construction
workers).

The groundwater data were compared to Adjusted Tap Water RSLs. Groundwater data
were also compared to maximum contaminant levels (MCLs) and the NCGWQS
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(15A NCAC 2L); however, these comparisons were not used to identify the groundwater
COPCs to carry forward to Step 2.

The surface water data were compared to NCAC 2B water quality standards for human
health and water supply (if available), or the NRWQC for human health (water and
organisms criteria). If neither of these were available, the Adjusted Tap Water RSL was used
for comparison.

If the maximum detected concentration in soil, groundwater, surface water, or sediment
exceeded the appropriate screening value and background concentration, the screening
level risk evaluation proceeded to Step 2.

In addition to comparing the detected concentrations to the screening levels, the detection
limits for non-detected analytes were compared to the screening levels. Non-detected
analytes with detection limits exceeding the screening level were not identified as COPCs to
carry forward to Step 2, but are discussed below to evaluate the potential for
underestimating the total risks.

5.2.2 Step 2

For analytes identified as COPCs in Step 1, a corresponding risk level was calculated using
the following equation:

concentration X acceptable risk level
corresponding risk level = RSL

The concentration is the maximum detected concentration (the same concentration that was
used in Step 1). The acceptable risk level is 1 for noncarcinogens and 10-¢ for carcinogens.
RSLs for noncarcinogenic effects were not adjusted by 10 as was done in Step 1; they were
used as presented in the RSL table.

All of the corresponding risk levels for each analyte within a medium were summed to
calculate the cumulative corresponding hazard index (HI )(for noncarcinogens) and
cumulative corresponding carcinogenic risk (for carcinogens). A cumulative corresponding
HI was also calculated for each target organ/effect. If the cumulative corresponding HI for a
target organ/effect was greater than 0.5, or the cumulative corresponding carcinogenic risk
was greater than 5x10%5, the anayltes contributing to these values were retained as COPCs
and carried forward to Step 3.

5.2.3 Step3

A corresponding risk level was calculated as discussed above for Step 2; however, the

95 percent upper confidence limit (UCL) was used in place of the maximum detected
concentration, if more than five samples were available for that medium, to obtain a more
site-specific risk ratio. If the cumulative corresponding HI by target organ/effect was
greater than 0.5, or the cumulative corresponding carcinogenic risk was greater than 5x10-5,
then constituents contributing to these values were considered COPCs.

ProUCL Version 4.00.04 (USEPA, 2009b) was used to test the data distribution and calculate
the 95 percent UCLs used for the Step 3 risk ratio calculations (Appendix H).
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5.3 Human Health Risk Screening Results

The human health risk-based screening (comparison to risk-based criteria and background
levels, Step 1) and risk ratio evaluation (Steps 2 and 3) were performed for surface soil,
subsurface soil, sediment, surface water, and groundwater.

5.3.1 Surface Soil Risk Screening

Tables 2.1 through 2.1b in Appendix H present the risk-based screening and risk ratio
evaluation for surface soil. As shown on Table 2.1 in Appendix H, four metals (aluminum,
arsenic, chromium, and iron) were identified as COPCs. Based on Step 2 of the screening
process (Table 2.1a, Appendix H), aluminum and iron were eliminated as COPCs. After
Step 3 (Table 2.1b, Appendix H), the remaining two analytes, arsenic and chromium, were
eliminated as COPCs; therefore, exposure to surface soil would not pose any unacceptable
risks, and further evaluation of surface soil based on human health risks is not necessary.

5.3.2 Surface Water

Table 2.2, Appendix H presents the risk-based screening for surface water. There were no
analytes detected in surface water at concentrations exceeding the screening levels.
Therefore, exposure to surface water would not result in any unacceptable human health
risks, and no further evaluation of surface water is required in the HHRS.

5.3.3 Sediment

Tables 2.3 and 2.3a, Appendix H, present the risk-based screening and risk ratio evaluation
for sediment. As shown on Table 2.3, Appendix H, four metals (aluminum, arsenic,
chromium, and iron) exceeded the first step of the screening and were identified as COPCs
for evaluation in Step 2. Based on Step 2 (risk ratio using maximum detected concentrations,
Table 2.5a, Appendix H), the four metals were eliminated as COPCs. Therefore, exposure to
sediment would not result in any unacceptable human health risks, and no further
evaluation of sediment is required in the HHRS.

5.3.4 Groundwater

The risk-based screening and risk ratio evaluation for groundwater data are presented in
Tables 2.4 through 2.4b of Appendix H. As shown on Table 2.4, Appendix H, two
explosives residue chemicals (nitrobenzene and perchlorate) and four metals (chromium,
cobalt, iron, and manganese) exceeded the first step of the screening and were identified as
COPC:s for evaluation in Step 2. Based on Step 2 (Table 2.4a, Appendix H), the two
explosives residue chemicals and three of the metals (chromium, cobalt, and manganese)
were identified as COPCs. Step 3 (Table 2.3b, Appendix H) did not eliminate any of the
Step 2 COPCs.

Chromium is the main contributor to the carcinogenic risk, and is the only COPC that
contributes a carcinogenic risk above target level of 5x10-. In the absence of chromium
speciation information, the Tap Water RSL for hexavalent chromium, the more toxic (and
carcinogenic) form of chromium, was used as the screening value for total chromium. The
use of hexavalent chromium for comparison to total chromium is extremely conservative
since the presence of trivalent chromium is strongly favored in natural waters. The
concentrations of constituents known to reduce hexavalent chromium to trivalent chromium
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generally far outweigh the concentrations of the few constituents known to oxidize trivalent
chromium to hexavalent chromium. Furthermore, once reduced, trivalent chromium is very
stable in aquatic environments and highly unlikely to oxidize to hexavalent chromium.
Thus, chromium in groundwater is more likely to be in its trivalent form than its hexavalent
form (Fendorf and Zasoski, 1992; Milacic and Stupar, 1995; Weaver and Hochella, 2003).

The maximum detected concentration of total chromium in the groundwater is below the
Tap Water RSL for trivalent chromium. Additionally, prior to including the New Jersey EPA
oral cancer slope factor for hexavalent chromium in the table, the groundwater RSL for
hexavalent chromium was over three orders of magnitude higher than the value on the
current RSL table. It should also be noted that there is some uncertainty associated with the
hexavalent chromium oral cancer slope factor and RSL, as the value is from New Jersey
EPA, and has not been included in USEPA’s Integrated Risk Information System (IRIS)
database. Elimination of chromium as a COPC would also result in elimination of
nitrobenzene as a COPC, as it does not contribute significantly (above 5x10-%) to the
cumulative calculated risk.

Perchlorate alone does not contribute a non-carcinogenic hazard above the target level of
0.5; however, perchlorate affects the same target organ (thyroid) as cobalt, which contributes
a non-carcinogenic hazard above 0.5. Cobalt was only detected in two of the six
groundwater samples, and only one of the detected concentrations exceeded the Tap Water
RSL. This is also the only detected concentration that exceeded the basewide background
groundwater concentration. Additionally, the source of the cobalt toxicity value used to
calculate the RSL is associated with some uncertainty, as it is from USEPA’s National Center
for Environmental Assessment (NCEA) Provisional Peer Reviewed Toxicity (PPRT)
database, and is not included in USEPA’s IRIS database.

The last COPC, manganese, is an essential human nutrient. The maximum detected
concentration was below the Tap Water RSL (but not the Adjusted Tap Water RSL used for
screening). The maximum detected concentration was the only detected concentration of
manganese that exceeded the basewide background groundwater concentration. Therefore,
it is unlikely there would be any adverse effects associated with exposure to manganese in
the groundwater.

5.3.5 Subsurface Soil Risk Screening

Tables 2.5 through 2.5b, Appendix H, present the risk-based screening and risk ratio
evaluation for the subsurface soil. As shown on Table 2.5 in Appendix H, five metals
(aluminum, arsenic, chromium, iron, and vanadium) were identified as COPCs. Based on
Step 2 of the screening process (Table 2.5a, Appendix H), two of the metals, arsenic and
chromium, were identified as COPCs. Step 3 (Table 2.2b, Appendix H) did not eliminate
either of the metals from consideration as a COPC.

In addition to groundwater, chromium is the main contributor to the carcinogenic risk
associated with the subsurface soil. The analytical data for chromium are for total
chromium. However, the RSL used for the screening is for hexavalent chromium, the more
toxic (and carcinogenic) valence state of this metal. In the past, prior to including the New
Jersey EPA oral cancer slope factor for hexavalent chromium, USEPA’s RSL table presented
a Residential Soil RSL for total chromium assuming a one to six (1:6) ratio of hexavalent
chromium to trivalent chromium. Assuming this ratio is applicable to subsurface soil at
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UXO-07, the maximum concentration of hexavalent chromium (the total measured
chromium concentration multiplied by 1/6, or 3.7 mg/kg) would not result in an
unacceptable risk associated with exposure to chromium. It should also be noted that there
is some uncertainty associated with the hexavalent chromium oral cancer slope factor and
RSL, as the value is from New Jersey EPA, and has not been included in USEPA’s Integrated
Risk Information System (IRIS) database. Elimination of chromium as a COPC would also
result in elimination of arsenic, the only other carcinogenic COPC, as a COPC, as it does not
contribute significantly (above 5x10-) to the cumulative calculated risk.

5.3.6 Non-Detected Analytes

There were no non-detected constituents in surface soil with detection limits above the
screening values. For subsurface soil and sediment, one of the non-detected constituents,
nitroglycerin, had detection limits above the screening value; however, the detection limit
was within an order of magnitude of the screening value (the Adjusted Residential Soil
RSL), and below the Residential Soil RSL. In surface soil, there were two explosives residues
and two metals with detection limits slightly above the screening values. For groundwater,
one explosives residue and two metals had detection limits above the screening values.
Based on this evaluation, there are not expected to be any non-detected analytes present at
the site that would result in unacceptable risks, or changes to the results of the HHRS.
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Potential Human Receptors
Current/Future Future
Secondary
Secondary Release Industrial | Maintenance |Trespasser/Vis|Trespasser/Vis| Residential | Residential | Construction
Source Mechanism Exposure Media Exposure Route Worker Worker itor Adult itor Youth Adult Child Worker
Soi Surface Soil Ingestion X X X X X X X
Dermal Contact X X X X X X X
Inhalation X X X X X X X
Ingestion x* x* x* x* X X X
Subsurface T T T T
Soil Dermal Contact X X X X X X X
Inhalation x* x* x* x* X X X
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Inhalation NA NA NA NA NA NA NA

and subsurface soil.
NA - Not Applicable or pathway is incomplete
X - Potentially complete exposure pathways

Current receptor populations may be exposed to surface soil. Future receptor populations may be exposed to surface




SECTION 6

Ecological Risk Screening

An ecological risk screening (ERS) was conducted at Site UXO-07. Potential receptors at the
site may include plants, soil invertebrates, mammals (omnivorous, herbivorous, and
carnivorous), reptiles, and birds (herbivorous, insectivorous, nectivorous, carnivorous,
omnivorous, and granivorous). Results for constituents in surface soil, subsurface soil,
sediment, surface water, and groundwater were screened against benchmarks intended to
be protective of ecological receptors. All data considered in the screen were collected in
2009.

6.1 Ecological Screening Methodology

For each medium (surface soil, sediment, surface water, and groundwater), the maximum
and average concentrations are presented along with representative Ecological Screening
Values (ESVs) intended to be protective of ecological receptors. Subsurface soil was not
screened because collection depths were all greater than 5 ft; ecological receptors would not
be expected to be exposed to soils deeper than 5 ft. Hazard Quotients (HQs) were calculated
by dividing these statistics by the ESVs. It should be noted that ESVs for inorganic
constituents in water are generally based on dissolved concentrations, and comparing them
to total metals concentrations is conservative and may over-represent risk.

For locations with multiple data points (i.e., a parent and duplicate sample were available),
data were reduced to the value of the highest detected concentration or highest detection
limit if there was no detection. Where average concentrations are reported, one-half of the
detection limit was used for non-detects as the representative concentration when
determining the average.

For soil, the USEPA Ecological Soil Screening Levels (EcoSSLs) (USEPA, 2009c) were
preferentially selected over Region 4 values (USEPA, 2001). When no EcoSSL was available
for a constituent, the Region 4 value was selected.

A selection hierarchy was also applied to surface water. The NRWQC were preferentially
selected over the Region 4 value (USEPA, 2009d). However, when no NRWQC was
available for a constituent, the Region 4 value was selected as the ESV for that constituent.
For surface water, freshwater screening values were selected for the analysis. For
groundwater, it is uncertain if the receiving water body is marine or freshwater, so the
lowest of freshwater and marine ESVs was selected.

For sediment, USEPA Region 4 values were used.

A base background study was conducted at MCB CamLej in June and July 2000 (Baker,
2001). As part of the ERS, surface soil and groundwater background concentrations were
compared to site-specific media concentrations. Additional lines of evidence in the
evaluation include the frequency of detection, frequency of exceedance, magnitude of
exceedance, and identification of potential laboratory contaminants.
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Calcium, magnesium, potassium, and sodium were evaluated in the screening but were not
considered COPCs in the ERS regardless of the results because they are macronutrients
(Whitehead, 2000).

6.2 Ecological Risk Screening Results

This section addresses constituents that were detected and had available ESVs based on the
selection hierarchy discussed above. Constituents not detected are not expected to pose a
risk to ecological receptors.

6.2.1 Surface Soil

Nine detected constituents had concentrations in excess of ESVs (aluminum, antimony,
cadmium, iron, lead, mercury, selenium, vanadium, and zinc) (Table 1 in Appendix I). The
maximum concentrations of mercury and selenium were consistent with MCB CamLej
background levels. The maximum concentrations of aluminum, iron, and vanadium
exceeded two times the mean background concentration but were within the background
range for surface soils at MCB CamlLej and are considered to be representative of
background. Only the maximum detection of antimony (1.23 mg/kg) exceeded the
maximum background value (0.9 mg/kg).

For cadmium and zinc, the HQs based on the mean were less than 1 and both had low
frequencies of exceedance. Cadmium exceeded the ESV in only 3 of 42 samples, while zinc
exceeded the ESV in only 4 of 42 samples. Lead had a maximum-based HQ above 1 based
on the selected ESV; however, when based on the USEPA Region 4 screening value for lead
(50 mg/kg), the HQ was less than 1. Cadmium, zinc, and lead are not expected to pose an
unacceptable risk to ecological receptors based on the low magnitude of exceedance and the
low frequencies of exceedance for cadmium and zinc.

6.2.2 Groundwater

Of the total inorganic analytes detected, aluminum, cadmium, iron, nickel, and silver had
concentrations in excess of the freshwater ESVs (Table 2). The maximum concentration of
aluminum did not exceed the MCB CamLej background level. The maximum concentrations
of iron and nickel exceeded two times the mean background concentration but were within
the background range for groundwater at MCB CamLej . The maximum concentration of
cadmium had a low magnitude of exceedance in groundwater and surface soil samples and
is therefore not likely to pose an unacceptable risk to ecological receptors.

Of the dissolved inorganic constituents detected, only cadmium and iron had concentrations
exceeding the ESVs. The maximum concentration of iron did not exceed the MCB CamLej
background range and cadmium had a low magnitude of exceedance. Neither are likely to
pose an unacceptable risk to ecological receptors.

Nitrobenzene was also detected, but none of the concentrations exceeded the ESV.

6.2.3 Surface Water

For the total inorganic analytes, aluminum and cadmium were the only detected
constituents with concentrations in excess of the ESVs (Table 3). It should be noted that
aluminum concentrations in the surface soils at the site were within the range of MCB
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CamLej background levels. Because aluminum concentrations at the site are consistent with
background, aluminum concentrations in surface water are not anticipated to be the result
of site-related activities. Additionally, dissolved concentrations of aluminum were found to
pose no risk. Consequently, aluminum concentrations in the surface water are not expected
to pose an unacceptable risk to ecological receptors.

Cadmium concentrations also exceeded the ESV based on dissolved data. However, the
maximum concentrations of cadmium in both total and dissolved samples had a low
magnitude of exceedance, with HQs only slightly greater than 1. Consequently, risk from
cadmium is considered to be low.

Nitrobenzene was also detected, but none of the concentrations exceeded the ESV.

6.2.4 Sediment

None of the detected constituents had concentrations in excess of ESVs (Table 4).

6.3 Supplemental Evaluation

This section addresses constituents that were detected but did not have an ESV based on the
selection hierarchy discussed above. Supplemental values were selected as available from
Update to Guidance for Conducting Ecological Risk Assessments at Remediation Sites in
Texas (Texas Commission on Environmental Quality, 2006), Validation of Environmental
Military Threshold Values for Explosives in Soil (National Research Council Canada, 2008),
Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on
Aquatic Biota (Suter and Tsao, 1996), and other publications, as needed. These comparisons
are discussed along with other lines of evidences such as frequency of detection and
relationship to the range of background concentrations.

6.3.1 Surface Soil

In surface soil, two SVOCs and seven explosives residues that lacked ESVs were detected.
The SVOCs included 2,4-dinitrotoluene and 2,6-dinitrotoluene. The seven explosives
residues included 1,3,5-trinitrobenzene; 2,4,6-trinitrotoluene; 2-amino-4,6-dinitrotoluene;
HMX; nitroglycerin; RDX; and tetryl. The USEPA Region 5 Resource Conservation and
Recovery Act (RCRA) ESVs for 2,4-dinitrotoluene and 2,6-dinitrotoluene were used as
supplemental screening values (USEPA, 2003). Supplemental ESVs for the remaining
constituents were identified in other publications.

The maximum concentrations of all the constituents were below the supplemental screening
values with the exception of 2-amino-4,6-dinitrotoluene, which had a low magnitude of
exceedance (HQ = 1.1). This COPC is considered to pose low risk.

6.3.2 Groundwater

In groundwater, five explosives residue and four inorganic constituents that lacked ESVs
were detected. The explosive constituents included 3-nitrotoluene, 4-nitrotoluene, PETN,
perchlorate, and tetryl. The inorganic constituents included barium, cobalt, manganese, and
vanadium. Supplemental ESVs were identified for these constituents.

The maximum concentrations for all five explosives residue and four inorganic constituents,
excluding manganese, were below the supplemental ESVs. Manganese concentrations
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exceeded the ESV in the total inorganic samples, but concentrations were below the ESV in
the filtered samples, suggesting that manganese is sorbed to sediments/suspended solids
and not dissolved in groundwater. Consequently, none of these constituents are expected to
pose an unacceptable risk.

6.3.3 Surface Water

In surface water, one explosives residue and three inorganic constituents that lacked ESVs
were detected, including 4-amino-2,6-dinitrotoluene, barium, manganese, and vanadium.
Supplemental ESVs were identified for these constituents. None of the maximum
concentrations of the four constituents exceeded the supplemental ESVs, and risk to
ecological receptors is considered negligible.

6.3.4 Sediment

In sediment, eight inorganic constituents that lacked ESVs were detected, including
aluminum, barium, beryllium, cobalt, iron, selenium, manganese, and vanadium.
Supplemental ESVs were identified for aluminum, cobalt, iron, and manganese, and none of
the maximum concentrations of these four constituents exceeded the supplemental ESVs.
Consequently, risk to ecological receptors is considered negligible.

The site surface soil concentrations of barium, beryllium, selenium, and vanadium were
within the range of the MCB CamLej background levels and concentrations of these
constituents are expected to be slightly higher in the sediment from runoff accumulation
over time. However, since the concentrations onsite are within the range of background,
none of these constituents are expected to pose an unacceptable risk to ecological receptors.

6.4 Ecological Risk Screening Conclusion

Constituents detected in the surface soil, groundwater, surface water, and sediment at
UXO-07 are not expected to pose a risk to ecological receptors.
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Section 7

Conclusions and Recommendations

This section provides a summary of the PA/SI findings, presents conclusions, and provides
recommendations.

7.1 Conclusions

7.1.1 Digital Geophysical Mapping

Following DGM protocol at MCB CamLej, approximately 11.7 percent of Site UXO-07 was
surveyed yielding a total of 1,118 geophysical anomalies representing potential subsurface
MEC. Intrusive investigation of the anomalies was not conducted during this phase of
investigation and therefore the nature of the remaining anomalies was not determined.

7.1.2 Environmental Investigation

The PA/SI involved collection of environmental media samples (i.e., surface soil, subsurface
soil, groundwater, sediments, and surface water) from several locations within Site UXO-07.
Subsequent laboratory analysis of these samples detected explosives residues and metals in
exceedance of their respective screening criteria. A summary of the detected target analytes
is provided below.

Surface Soil

Two SVOCs (2,4-dinitrotoluene, 2,6-Dinitrotoluene), five explosives residues (2,4,6-
trinitrotoluene; 2-amino-4,6-dinitrotoluene; HMX; nitroglycerin; and RDX), and 22 metals
were detected in surface soil. Four metals (aluminum, arsenic, chromium, cyanide, and iron)
were detected at sample locations in exceedance of soil screening criteria.

Subsurface Soil

Two explosives residues (1,3,5-trinitrobenzene and RDX) were detected in subsurface soil
below regulatory soil screening criteria during the 2009 environmental sampling event.
Nineteen metals were detected in subsurface soil with only five metals (aluminum, arsenic,
chromium, iron and vanadium) reported to exceed the regulatory screening criteria.

Groundwater

Six explosives residues (3-nitrotoluene, 4-nitrotoluene, nitrobenzene, perchlorate, PETN,
and tetryl), 17 total metals and 11 dissolved metals were detected in groundwater samples.
Nitrobenzene detected in four samples and perchlorate detected in one sample were in
exceedance of the Adjusted Tap Water RSLs. Four metals (chromium, cobalt, iron, and
manganese) and two dissolved metals (iron and manganese) were also detected in samples
at concentrations exceeding screening criteria.

ES052010222652VBO 7-1



PRELIMINARY ASSESSMENT/SITE INSPECTION REPORT MMRP SITE UX0-07, FORMER D-6 HAND GRENADE COURSE (ASR #2.77)

Sediment

Nineteen metals were detected in sediment samples. Four metals (Aluminum, arsenic,
chromium, and iron) were detected in one or both of the sediment samples collected at
UXO-07 at concentrations which exceeded Adjusted Residential Soil RSLs.

Surface Water

None of the target analytes were found to be in exceedance of screening criteria for surface
water at Site UXO-07.

7.1.3 Human Health and Ecological Risk Screening

Constituents detected in sampled site media are not anticipated to pose any unacceptable
risks to human or ecological receptors.

7.2 Recommendations

Based on the DGM results, it is recommended that an intrusive investigation be performed
to assess the nature of the identified geophysical anomalies. Because no unacceptable
human health or ecological risks were identified from exposure to site media, no further
environmental sampling is recommended at this time. The need for additional sampling of
MC will be re-evaluated based on the results of the intrusive anomaly investigation.
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OA Panel Report 9/22/2010

Site Name: UXO 000007 - PRACTICE HAND Site POC: CLELAND DAVID
GRENADE RNG
Site Location: CAMP LEJEUNE NC MCB Stakeholder Participation: No
Cognizant FEC: MIDLANT Regulatory Participation: No
Last QA Date: Last QA MRS Priority:

Site Description:

MRP Site UXO-07—Practice Hand Grenade Course (ASR# 2.77a and 2.77b). The 2 acre range located in the Hadnot point
Industrial area was reportedly used during the Korean War (1953 — 1959). The types of munitions employed at the site are
unknown; however, it is assumed the practice hand grenades were used within the vicinity of throwing pits and targets and
were the only training aids used on this range. The Draft PA/SI is complete and no MC contamination identified, geophysical
anomalies are present and will be investigated.

Factors Affecting the Change in MRS Priority:

New data obtained through further study resulting in a revision to one or more subordinate MRSPP ratings that had
previously been completed

Reason for Addressing the MRSP Site out of Sequence:

Not Out of Sequence
Summary
Overall MRS Priority: 5 MRS Priority Source: EHE
EHE Priority: 5 EHE Rating: D EHE Score: 68
CHE Priority: NH CHE Rating: CHE Score:
HHE Priority: EP HHE Rating: HHE Priority Source:
EHE Priority:5 EHE Score: 68 EHE Rating: D
Explosive Hazard Factor Data Elements
Table 1
EHE Module: Munitions Type Data Element Table
Classification Score
Sensitive; 30
Practice; 5
Munitions Type 30

Description:

Practice hand grenades reportedly used. Assumed that hand grenades may have been used based on limited site history.

Table 2
EHE Module: Source of Hazard Data Element Table
Classification Score
Former range; 10
Source of Hazard 10
Description:
Page 1 of 7
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N/A

Accessibility Factor Data Elements

Table 3
EHE Module: Location of Munitions Data Element Table
Classification Score
Suspected (historical evidence); 5
Location of Munitions 5

Description:

DGM conducted and 1,433 geophysical anomalies were identified.

Table 4
EHE Module: Ease of Access Data Element Table
Classification Score
Barrier to MRS access is incomplete; 8
Ease of Access 8

Description:

Base is fenced but site is accessible within the Base boundary.

Table 5
EHE Module: Status of Property Data Element Table
Classification Score
DoD control; 0
Status of Property 0

Description:

Base is fenced but site is accessible within the Base boundary.

Receptor Factor Data Elements

Table 6
EHE Module: Population Density Data Element Table
Classification Score
> 500 persons per squire mile; 5
Population Density 5

Description:

The Base has an active duty, dependent, retiree, and civilian employee population of approximately 150,000 people. The
density of the surrounding population is 196 persons per square mile within a 2-mile radius of the MRS boundary. Based on
the 2008 census, the population of the City of Jacksonville is over 65,000 and Onslow County is over 165,000.

Page 2 of 7
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Table 7
EHE Module: Population Near Hazard Data Element Table
Classification Score
26 or more inhabited structures; 5
Population Near Hazard 5

Description:

There are 4 structures (3 of which are inhabited) within the MRS boundary. Approximately 3,000 structures are located
within a 2 mile radius of the MRS boundary, at least 200 of them appear to be inhabited structures.

Table 8
EHE Module: Types of Activities/Structures Data Element Table

Classification Score

Residental, educational, commercial, or subsistence;
Parks and recreational areas;

Agricultural, forestry;

Industrial or warehousing;

N Wk~

Types of Activities/Structures 5

Description:
N/A

Table 9
EHE Module: Ecological and/or Cultural Resources Data Element Table

Classification Score

No known or recurring activities; 0

Ecological and/or Cultural Resources 0

Description:
N/A

CHE Priority: NH CHE Score: CHE Rating:
CWM Hazard Factor Data Elements

Table 11
CHE Module: CWM Configuration Data Element Table

Classification Score

Evidence of no CWM; 0

CWM Configuration 0

Description:
No evidence of CWM.

Table 12
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CHE Module: Sources of CWM Data Element Table

Classification Score

Evidence of no CWM; 0

CWM Configuration 0
Description:

No evidence of CWM.

Accessibility Factor Data Elements

Table 13
CHE Module: Location of CWM Data Element Table
Classification Score
Evidence of no CWM; 0
Location of CWM 0
Description:
No evidence of CWM.
Table 14
CHE Module: Ease of Access Data Element Table
Classification Score
Barrier to MRS access is incomplete; 8
Ease of Access 8
Description:

Base is fenced but site is accessible within the Base boundary.

Table 15
CHE Module: Status of Property Data Element Table
Classification Score
DoD control; 0
Status of Property 0

Description:

Base is fenced but site is accessible within the Base boundary.

Receptor Factor Data Elements

Table 16
CHE Module: Population Density Data Element Table
Classification Score
> 500 persons per squire mile; 5
Page 4 of 7
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Population Density 5

Description:

The Base has an active duty, dependent, retiree, and civilian employee population of approximately 150,000 people. The
density of the surrounding population is 196 persons per square mile within a 2-mile radius of the MRS boundary. Based on
the 2008 census, the population of the City of Jacksonville is over 65,000 and Onslow County is over 165,000.

Table 17
CHE Module: Population Near Hazard Data Element Table
Classification Score
26 or more inhabited structures; 5
Population Near Hazard 5
Description:

There are 4 structures (3 of which are inhabited) within the MRS boundary. Approximately 3,000 structures are located
within a 2 mile radius of the MRS boundary, at least 200 of them appear to be inhabited structures.

Table 18
CHE Module: Types of Activities/Structures Data Element Table

Classification Score

Residental, educational, commercial, or subsistence; 5
Parks and recreational areas; 4
Agricultural, forestry; 3
Industrial or warehousing; 2

Types of Activities/Structure 5
Description:

N/A

Table 19
CHE Module: Ecological and/or Cultural Resources Data Element Table

Classification Score

No known or recurring activities; 0

Ecological and/or Cultural Resources 0
Description:

N/A

HHE Priority: EP HHE Rating: HHE Source:

Health Hazard Priority: EP
Receptor Description: Evaluation pending. Environmental media sampling and risk screenings were conducted

during PA/SI and potential unacceptable risks identified. Data will be loaded to the
model in November 2010.

Pathway Description: Evaluation pending. Environmental media sampling and risk screenings were conducted
during PA/SI and potential unacceptable risks identified. Data will be loaded to the
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model in November 2010.

Groundwater

CHF: 0 MPF: RF:

Rating: N/A Priority: EP
Migration Pathway Factor Desc:
N/A
Receptor Factor Desc:
N/A

Surface Water Human

CHF: 0 MPF: RF:

Rating: N/A Priority: EP
Migration Pathway Factor Desc:
N/A
Receptor Factor Desc:
N/A

Sediment Human

CHF: 0 MPF: RF:

Rating: N/A Priority: EP
Migration Pathway Factor Desc:
N/A
Receptor Factor Desc:
N/A

Surface Water Eco

CHF: 0 MPF: RF:

Rating: N/A Priority: EP
Migration Pathway Factor Desc:
N/A
Receptor Factor Desc:
N/A
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Sediment Eco

CHF: 0 MPF: RF:

Rating: N/A Priority: EP
Migration Pathway Factor Desc:
N/A
Receptor Factor Desc:
N/A

Soail

CHF: 0 MPF: RF:

Rating: N/A Priority: EP
Migration Pathway Factor Desc:
N/A
Receptor Factor Desc:
N/A
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SECTION 1

Introduction, Purpose, and Scope

The United States Marine Corps and Naval Facilities Engineering Command (NAVFAC) are
in the process of investigating closed ranges at Marine Corps Base (MCB) Camp Lejeune
following the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) investigation process. A munitions response program (MRP) Preliminary
Assessment/Site Inspection (PA/SI) will be conducted at Site Unexploded Ordnance
(UXO)-07, Practice Hand Grenade Course, ASR #2.77 in order to accomplish the following
objectives:

¢ Identify historical activities at Site UXO-07 that may have resulted in environmental
contamination with munitions and explosives of concern (MEC), munitions constituents
(MC), or hazardous and toxic waste (HTW)

¢ Evaluate the presence and nature of any MC and HTW contamination that may exist at
Site UXO-07

e Conduct ecological and human health risk screenings on analytical data collected at Site
UXO-07

e Estimate the number and density of geophysical anomalies that may represent
subsurface MEC

e Provide geophysical data for future MEC intrusive investigations.

The results of the environmental investigation will determine if any impacts to soil and
groundwater have occurred at Site UXO-07 due to past range activities. To support site
investigation effort, this archival records search report has been prepared to provide a
narrative of historical activities at Site UXO-07 that may have resulted in environmental
contamination with MEC or MC.

Figure 1-1 shows the site in relation to the entire base.

The Archival Records Search Report is an investigative review of existing information about
the site and its surrounding area, with an emphasis on obtaining information from
personnel and historical resources that might indicate a potentially hazardous release to the
environment. The scope of the report includes:

e Areview of existing information about the site (including MCB Camp Lejeune maps,
drawings, reports, and interviews with MCB Camp Lejeune personnel)

e (Collection of additional information about the site

A complete listing of resources identified and investigated for this report is provided in
Attachment 1. Also included in Attachment 1 are details concerning the reviews of the
historical information from the Alfred M. Gray Research Center at MCB Quantico, National
Archives and Records Administration (NARA) map and text files, and Camp Lejeune base
files. Attachment 2 contains photographs obtained during the research activities.
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SECTION 2

Site Information

2.1 Facility Information

MCB Camp Lejeune is located on the Atlantic coast in Jacksonville, North Carolina. The city
of Jacksonville in Onslow County is the principal support community for the base. MCB
Camp Lejeune occupies 153,000 acres including more than 450 miles of roads,
approximately 6,800 buildings and facilities, and 14 miles of beach on the Atlantic Ocean for
amphibious training. Approximately 14,000 acres of land have been developed for
administrative, maintenance, logistics and personnel support facilities. Originally
established in 1941, the base is home to several tenant commands including II Marine
Expeditionary Force, 2nd Marine Division, and 2nd Marine Logistics Group, two Navy
commands, one Coast Guard command, and several Marine Corps formal schools. MCB
Camp Lejeune supports a total population of approximately 150,000 people, including
active duty military and dependants, retirees, and civilian employees (Global Security,
2008).

2.2 Ownership and Operational History

2.21 MCB Camp Lejeune Ownership History

The history of the land now occupied by MCB Camp Lejeune is documented primarily
through land records and maps. Following the start of World War II (WW II), the War
Department began purchasing tracts of land in 1941 from local residents to meet the need
for an East Coast amphibious training facility. Prior to occupation by the Marine Corps, the
land had been occupied by communities and farms since the Colonial era. The land
contained plantation houses, cabins, farm buildings, tobacco barns, stores, and various
cemeteries (Global Security, 2008).

The initial land transferred to the government was acquired in 14 different transactions
between April and October 1941 and totaled 173.8 square miles or 111,155 acres, of which
there were 85,155 land acres and about 26,000 acres under water (Loftfield, 1981; Louis
Berger Group, 2002). The individual tracts of land were grouped into various “areas” for
consolidation.

2.2.2 Site UX0O-07 D-6 Practice Hand Grenade Course ASR #2.77

Site UXO-07 is approximately seven acres in area and is identified in the Range Identification
and Preliminary Range Assessment as ASR #2.77 (USACE, 2000). Site UXO-07 includes two
separate areas located south of Main Service Road off O Street on the Main Side of MCB
Camp Lejeune (Figure 1-1). The majority of this site is covered by a parking lot and
buildings (Figure 1-1). Underground utilities are present and utility clearing activities will
be required before any subsurface sampling can be conducted.
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ARCHIVAL RECORDS SEARCH REPORT FOR THE PRELIMINARY ASSESSMENT/SITE INSPECTION

The practice hand grenade course first appeared on the 1953 range overlay map as feature
D-6 Practice Hand Grenade Range (Figure 2-1), located at 34°39'07” N, 77°20°30” W, military
grid 854 370. According to the Archives Search Report for the Final Range Identification and
Preliminary Range Assessment, the range was not used after 1959 (USACE, 2001). Based on the
time frame of use, the range was used during the Korean War time period (1953 to
approximately 1959). It is assumed the practice hand grenades were used at Site UXO-07
within the vicinity of throwing pits and targets and were the only training aids used on this
range. Practice hand grenades had a small fuze (noise maker) and a re-usable stainless steel
body (Richardson, 2008a). According to Base Range Safety Officer, Duane Richardson, there
should not be any issues with UXO on this site.

Prior to 1953, the area is indicated as a recreational facility on existing conditions maps,
which included baseball and softball fields. Aerial photographs of the area from 1948 and
1951 can be found in Attachment 2. The aerial photographs from the late 1940’s and 1951
depict a triangle of cleared area containing recreational areas as well as several small
buildings in the area of Site UXO-07.

The 1953 existing conditions map (MCB Camp Lejeune, 1953) shows a softball and baseball
field where the practice hand grenade range is supposed to be located (Figure 2-2). The area
to the east of Site UXO-07 across Main Service Road is the Division Shop Area where vehicle
maintenance activities were conducted. Depending on groundwater flow and spills there is
the potential for contamination from this area. The buildings that were closest to the road
and are potential sources of offsite contamination from the Division Shop Area are the
following:

Building 598, Paint Shop

Buildings 1813 and 1840, Fuel Dispensing Facility

Building 1838, Tank Maintenance and Storage Area

Building 1839, Vehicle Grease Rack

Building 1824, Heavy Equipment and Motor Transportation Maintenance Shop

The area of Site UXO-07 closest to McHugh Boulevard appears to have remained as
recreational fields from the 1950’s to the 1980’s while the southern area was primarily
wooded. An historical aerial photograph from 1962 (Figure 2-3) shows Site UXO-07 in
relation to the fields and the wooded areas. According to the existing conditions map for
1984 (Figure 2-4), the southern area of Site UXO-07 appears to overlap the 5th Area Gun
Park. The 5th Area Gun Park was also referred to in Regimental General Order #92, October
20,1953 (NACP, 1953):

Many years ago the old 105mm and 155mm howitzers within 10th Marines (Arty
Regt) would park along with the prime mover (Trucks) that pulled the heavy gun.
This gun park was very large parking area with concrete pads that the gun would be
parked on and gravel roads along with a small shed/metal box for each gun that
would hold/store the equipment for that gun. All maintenance on the guns/howitzer
would have been conducted here at this location. Training drills would also take place
at the site. I would say we have a good chance of fuel/oil and other POL fluids leaking
into the soil in and around this area. No ammunition or UXO would be present at
this site. (Richardson 2008b).
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SECTION 2—SITE INFORMATION

Figure 2-4 shows the 1985 existing conditions map depicting the location of the gun park.
The gun park does not appear on any other existing conditions maps, range overlay maps or
historical aerial maps.

Another historical aerial photograph (Figure 2-5) shows that by 1989, the northern area of
Site UXO-07 had buildings and a parking lot located onsite and the southern area was
partially forested to the south with a parking lot on the north. Buildings HP502 and HP503,
shown in the northern area of Site UXO-07, also appear in the current site map (Figure 1-1)
and the 2005 existing conditions map (Figure 2-6). The use of these buildings is unknown.
Tennis courts and Building HP500, which are not identified in available building
descriptions, are present in the southern area by 2005 (MCB Camp Lejeune, 2005).
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Appendix A: Resource Review Summary

The following table provides a summary of the specific references identified for review,
interview, or contact for the archival report.

Resource

Actions Completed

Quantico, Virginia, Marine Corp History
Division, Historical Research Branch (Kara
Newcomer and Lena Kaljot)

Quantico, Virginia, Marine Corp Library Gray
Research Center (Greg Cina)

US National Archives (NARA 1) Historical
Files

Reviewed all available file folders related to Camp Lejeune and
copied relevant reports and figures/maps (August 19, 2008)

Reviewed all maps related to Camp Lejeune and copied
relevant maps (August 19, 2008)

Reviewed text and drawing files from Text and Cartographic
Divisions (August 20-22, 2008)

Camp Lejeune Personnel

Andrew Smith, Environmental Management
Division

Dennis Dunham and Jerry Jordan (intern),
Public Works Technical Records

Julie Rowe, MCB Camp Lejeune Archivist

Duane Richardson, Base Range Safety
Officer

Contacted and interviewed (August 21, 2008)
Contacted and interviewed (August 15 and August 21, 2008)
Contacted and phone interviewed (August 21, 2008)

Contacted and interviewed (August 15, August 21 and
September 12, 2008)

A.1 Marine Corp Library Review

History Division: Text

Contact: Kara Newcomer

Historian, Historical Reference Branch

Quantico, Virginia

(703) 432-4872 DSN 378

kara.newcomer@usmc.mil
Site Visit: August 19, 2008

File review at Marine Corps Base, Quantico, VA, Historical Reference Branch.

Files found under Posts and Stations: N.C., Camp Lejeune included Activities, Guides and
Base Litter, History, Maps, Administrative Papers, Linage and Honors, Acquisition and

Jurisdiction and Health Survey 2000.

Copied:

1. Training Areas and Facilities. February 16, 1953. Relevant site information and maps

of ranges.

2. Camp Lejeune, North Carolina. February 10, 1942. Map of area.
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3. Camp Lejeune: Early History. June 1942. Discusses “Miscellaneous Marine Corps

'’

Training.”

4. Brief History of Camp Lejeune, North Carolina. August 15, 1954

5. Commandant Letter dated August 25, 1951 - Subject - “Twelve quartermaster
warehouses for Camp Lejeune, North Carolina; further justification for.”

6. Camp Lejeune General Map. Date unknown. Map of area.

History Division: Photographic Division

Contact: Lena Kaljot

Photo Historian, Historical Reference Branch
Quantico, Virginia

(703) 432-4873 DSN 378

Lena.kaljot@usmc.mil
Site Visit: August 19, 2008

Photo review at Marine Corps Base, Quantico, VA, Historical Reference Branch.

Photo files found under Lejeune included Administrative Buildings, Aerial Views:1940s,
Aerial Views: 1950-1960, Aerial Views: undated, Aerial Views:1948, Chapels, Ice Cream
Plant, Lumber, Medical, Misc., Mess Hall; Housing, Recreation, Public Works, Storage,
Training and Utilities.

Copied:

O RN LN

16.
17.
18.
19.
20.

Aerial Photos: Camp Lejeune, NC. Various angles. May 6, 1948.
Aerial Photos; Tent Camp, Camp Lejeune. Various angles. June 1946.
Aerial Photos; Tent Camp, Camp Lejeune. Various angles. September and December 1948.

Acerial Photo:

Tent Camp, Camp Lejeune. September 1951.

Aerial Photos: Division Training Area, Camp Lejeune. Looking West. September 1948.

Aerial Photo:
Aerial Photo:
Aerial Photo:
Aerial Photo:
. Aerial Photo:
. Aerial Photo:
. Aerial Photo:
. Aerial Photo:
. Aerial Photo:
. Aerial Photo:

1944.

Aerial Photo:
Aerial Photo:
Aerial Photo:
Aerial Photo:

Division Training Area, Camp Lejeune. Looking East. December 23, 1948.

Magazine Area, Camp Lejeune, NC. Looking South. September 17, 1948.

Officers Quarters, Camp Lejeune. October 13, 1948.

Officers Housing Area, Camp Lejeune, NC. September 14, 1951.
Montford Point, Camp Lejeune, NC. September 22, 1948.

Camp Knox Area, Camp Lejeune. Looking North. September 22, 1948.

Rifle Range Area, Camp Lejeune. Various angles. September 17, 1948.

Rifle Range Area, Camp Lejeune, NC. September 14, 1951.
Airfield, Camp Lejeune, NC. September 16, 1948.

New River Administration Building and Circle, Camp Lejeune. August 22,

MCAAF Camp Lejeune, NC. October 30, 1947.

USMCAF, Camp Lejeune, NC. November 5, 1951.

Peter Point Field, MCAAF, Camp Lejeune, NC. April, 13, 1948.

Peter Point Field, Camp Lejeune, NC: Building No. PP-106.

Seven Aerial Photos of “Unknown dates and locations”.
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Achieve and Special Collections: Maps

Contact: Greg Cina
Archivist, Achieves and Special Collections
Quantico, Virginia
(703) 784-4685
cinagl@grc.usmc.edu
Site Visit: August 19, 2008

Map review at Marine Corps Base, Quantico, VA, Achieves and Special Collections in Gray
Research Center.

Maps were the only items in the collection pertaining to Camp Lejeune. Reviewed 12-15
maps all pertaining to Camp Lejeune through time.

Copied:

1. Topographical Map: Sneads Ferry, N.C. 1971.

2. Topographical Map: New River Inlet, N.C. 1971

3. Topographical Map: New River N.C. 1972

4. Topographical Map: Approaches to the New River. 1956

A.2 National Archives and Records Administration Review

Text Division
Site visit: August 20-22, 2008

Below are the topics and boxes of files reviewed in association with the Marine Corps.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. USMC Excercises, 1960-1983. 170A/54/07, Boxes 1-2.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Record of Training Exercise and Maneuvers, 1941-1950.
370/23/22 Boxes 5-15.

Record Ground 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Division of Public Information, General
Correspondence, 1942-1950. 370/23/18 Box 1.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Command Chronologies, 2nd Marine Regiment, 1965-
1979.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Command Chronologies, 2nd Marine Regiment, 1st
Marine Battalion, 2rd Marine Battalion, 3rd Marine Battalion, 1965-1972.
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Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Record of Field Organizations: 2nd Marine Division
Regimental Orders and Other Issuance, 1951-1953. Boxes 1-11.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Record of Field Organizations: 2nd Marine Division, 10t
Marine Regiment, 6th Marine Regiment and 8t Marine Regiment, 1960-1983. Boxes 1-11.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Ordnance, 1939-1950, Box 501.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Infantry Weapons, 1945, Box 508.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Geography, Boxes 885-886.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Experiments, Grenades, and Explosives, Box 1206.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. SOPs, Boxes 1158-1159.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Pistols, Box 1237.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Training Bullitins-1943, Box 1437.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Reports. Boxes 1470-1476.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Ranges. Box 1990.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Practice/ Teams Pistols. Boxes 1994-1995.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Marine Corps Communications. Boxes 1059-1064.

Record Group 127 (USMC), Records of the USMC, Offices of the Commandant, General
Correspondence, January 1939-1950. Co. Drills and Instructions. Boxes 1076-1082.

The boxes contained information primarily related to weapons test results, weapons cost
distribution, weapons training classes, weapon specifications, and cleaning and
maintenance. The material was not specific to Camp Lejeune and included information for
several MC bases.

Record Group 127 (USMC), Camp Lejeune, Command Chronologies, 1965-1979, Boxes 690-
698.
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List of Documents Obtained from National Archives

1.
2.

® N o 0

10.
11.
12.

13.
14.

15.

16.

17.
18.

19.

20.

21.

“Memorandum for the Personnel Division.” June 6, 1942.

“Modification No. 2 to General Order Number 163: Training Facilities and Regulations
Governing the Use of.” October 11,1942.

“Memorandum to the Quartermaster: Fuel Thickener (Napalm) for Flame Thrower
H1A1.” January 5, 1944.

“Marine Corps Training Bulletin: Use of Chlorine in Training” January 19, 1944.
Commandant Letter dated May 13, 1944 - Subject - “Chemical Warfare Class”
Commandant Letter dated May 19, 1944 - Subject - “Chemical Warfare Instruction”
Commandant Letter dated May 30, 1944 - Subject - “Chemical Warfare Class”

Commandant Letter dated July 7, 1944 - Subject - “Requirement Factors for Flame
Thrower Fuels”

“Administrative Command Training Memorandum Number 5-44: Chemical Warfare.”
July 14, 1944.
Commandant Letter dated August 12, 1944 - Subject - “Chemical Warfare Training”

Commandant Letter dated September 6, 1944 - Subject - “Chemical Warfare Training

Commandant Letter dated September 19, 1944 - Subject - “Distribution of Chemical
Warfare Letter”

Commandant Letter dated December 2, 1944 - Subject - “Compressed Gases”

Commandant Letter dated December 15, 1944 - Subject - “Flame Thrower Expendable
Supplies, requirement factors for.”

“Marine Barracks Camp Lejeune Annual Report, North Carolina, Naval District Five.”
October 1, 1946.

“Camp General Order Number 163: Training Facilities and Regulations Governing the
Use of.” August 17, 1949.

“Lesson Plans for Training of the Organized Reserves” June -September 1950.

“Regimental General Order Number 39: Defense against Chemical and Radiological
Warfare.” August 28, 1951.

“Regimental Training Order Number 157-52: Training Schedule 4.2 Mortar Co, 16-21
June 1952.” June 10, 1952.

“Regimental Training Order Number 180-52: Training Program 1 July to 30 September.
1952.” June 30, 1952.

“Regimental Training Order Number 241-52: Training Program 1 October to 31
December 1952.” September 29, 1952.
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22. “Regimental Training Order Number 259-52: Preliminary Marksmanship Training
Schedule for 6th Marines and attached Division Units from 4 to 11 October 1952.”
October 3, 1952.

23. “Regimental Training Order Number 9-53: Training Program 6 July-3 October 53”
June 24, 1953.

24. “Change No.2 to Regimental Training Order Number 8-53: Training Facilities, Maneuver
Areas and Firing Ranges” August 20, 1953.

25. “Regimental General Order 92: Interior Guard” October 20, 1953.

Cartographic Division
Site visit: August 22, 2008

Information for Camp Lejeune is located under Record Group (RG) 71-Bureau of Yards and
Docks. The index for locating cartographic materials is then grouped by subject codes. The
only available drawing for Camp Lejeune was for Subject Area 19- Water Systems, which
contained no relevant materials. Subject Areas 44 is Rifle ranges, machine gun ranges,
sighting ranges, bombing targets; however, no materials were located under this Subject
Area.

A.3 MCB Camp Lejeune Base Records Review

Contact: Andrew Smith
Environmental Engineer, Environmental Management Division
Marine Corps Base, Camp Lejeune
(910) 451-9017
stephen.a.smith2@usmc.mil

Andrew provided electronic color copies of the RI/PRA Range Overlay Maps. Also
suggested looking in documents that CH2M HILL has access to, including:

— US Army Corps of Engineers (USACE), St. Louis District. 2000. Final Range
Identification and Preliminary Range Assessment, Marine Corps Base Camp Lejeune,
Onslow, North Carolina, February.

— US Army Corps of Engineers (USACE), St. Louis District. 2001. Archives Search Report
for the Final Range Identification and Preliminary Range Assessment, Marine Corps Base
Camp Lejeune, Onslow, North Carolina, December.

— Water and Air Research. 1983. Water and Air Research, Inc. Initial Assessment Study
of Marine Corps Base, Camp Lejeune. North Carolina. Prepared for Naval Energy and
Environmental Support Activity.

Contact: Duane Richardson
Base Range Safety Officer
Marine Corps Base, Camp Lejeune
(910)451-1240
Duane.richardson@usmc.mil
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Per email and phone conversations Duane described the areas as follows:

“Site UXO 02 ASR Area 2.201: This one could be a hard one. Other then the list in the
manual you have, I have nothing on file. It was very common to bury ammunition,
ammunition dunnage, trash in those days and I would be very surprised if we don't have
soil and water contamination of some type, to some degree. I am surprised it was so close to
the water. This area is heavy wooded now and I am not aware of anything being done in
that area after the late 1970. This area will need to be inspected in detail.

Site UXO 07 ASR Area 2.77: It was very common to have a practice hand grenade ranges
close to where the Marines lived to make it easy to conduct training. Should not be any live
ordnance/UXO in this area, it is in the present built up area of main side so I am sure the
dirt berms, surrounding areas have been leveled out. Practice hand grenades had a small
fuze (noise maker) and the steel body that was re-useable.

Site UXO 10 ASR Area 2.136: I know this site real good, because I trained there in 1975. We
used Demolitions (C-4), White Smoke Grenades, White phosphorous Hand Grenades, and
Flame Thrower Weapons and blank ammunition for small arms, presently it is a borrow pit
for dirt, large pond, filled with water and woods all around. I would state we have no issues
with UXO in that area. If anything I would say the soil in and around the site may be
contaminated.

Site UXO 11 ASR Area 2.81: same comments as above ASR 2.77. It was very common to
have a practice hand grenade ranges close to where the Marines lived to make it easy to
conduct training. Should not be any live ordnance/UXO in this area, it is in the present built
up area of main side so I am sure the dirt berms, surrounding areas have been leveled out.
Practice hand grenades had a small fuze (noise maker) and the steel body that was re-
useable.

Site UXO 12 ASR Area 2.5: Battle Site Zero range dating back to 1942-45, Common practice
to pile up a large dirt berm in the units area and set up, small targets next so the rifle sights
could be set. Possible lead in the soil issue, area presently very wooded area.

Site UXO 14 ASR 1.199: Indoor Pistol Range/Gas Chamber. Can only assume that it had
some type of bullet trap for the pistol range inside some type of structure and the Gas

Chamber would have been in some type of building also. No UXO issues, but we could
possibly see contaminated soil issues in and around the site. Area is presently wooded.”

In reference to the 5t Area Gun Park:

“Many years ago the old 105mm and 155mm howitzers within 10th Marines (Arty Regt)
would park along with the prime mover (Trucks) that pulled the heavy gun. This gun park
was very large parking area with concrete pads that the gun would be parked on and gravel
roads along with a small shed/metal box for each gun that would hold/store the equipment
for that gun. All maintenance on the guns/howitzer would have been conducted here at
this location. Training drills would also take place at the site. I would say we have a good
chance of fuel/oil and other POL fluids leaking into the soil in and around this area. No
ammunition or UXO would be present at this site. Just off O Street.”



APPENDIX A: RESOURCE REVIEW SUMMARY

Contact: Dennis Dunham
Technical Records, Public Works Office
Marine Corps Base, Camp Lejeune
(910) 451-2818 ext 273

Per phone and e-mail conversations provided existing conditions maps. All maps and plans
have been converted to electronic files and Dennis is happy to look up any information
needed on builds and any civil work, sewage, electrical, etc.

Existing conditions for the all available areas of the base were provided for the following
years:

1943, 1946 through 1960, 1963, 1966, 1985 and 2005.

Contact: Julie Rowe
Archivist, Combat Camera
Marine Corps Base, Camp Lejeune
(910) 451-1238

The archivist position at Camp Lejeune was create about a year ago and is still in
development. Currently the office holds photos and oral histories of the main area of Camp
Lejeune and the collection is growing. Julie did not have any information related to
historical use of range areas.

Documents Reviewed at the Base Library
Site Visit: August 20 and 21, 2008

1. Lotfield, Thomas, C. Principal Investigator. UNCW, August 1981. Archeological and
Historical Survey of USMC Base, Camp Lejeune; Naval Facilities Engineering Command
Norfolk, Coastal Zone Resource Corp., Vol. II, Contract No. N62470-79-C-4273.

2. Camp Lejeune Marines, On Land, On Sea, In the Air. Pamphlet (several from 1944 -
1988).

3. Carraway, Gertrude S. Camp Lejeune Leathernecks, United States Marine Corps
Training Center, Camp Lejeune, North Carolina. October 1946.

4. Baker Environmental, 1992, Administrative Record (CTO-0021) Section 1: Site
Identification- Correspondence. May

Copies from Baker Source:
5 Pages from “Doc. No: CLE]J-00648-01.02-02/20/81” (Related to site 69)
5 Pages from “Doc. No: CLE]J-00226-1.02-01/01/01” (Related to site 69)

1 Page from “Doc. No: CLE]J-00208-1.01- (unable to read date at the top of page, the
date of the memo is 11/22/82)

1 Page from “Doc. No: CLE]J-0090(?)-1.01-9/11/83”
13 Pages from “Doc. No: CLEJ-00247-1.02-10/25/85"
8 Pages from “Doc. No: CLE]J-00253-1.02-10/31/80”
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SUBSURFACE ETECTION

&NADVA GEOPHYSICS INC.

GPR
MAGNETICS
ELECTROMAGNETICS
SEISMICS
RESISTIVITY
UTILITY LOCATION
UXO DETECTION
BOREHOLE CAMERA
STAFF SUPPORT

NEW YORK
50 N. Harrison Ave.
Suite 11
Congers
New York 10920
(845) 268-1800
(845) 268-1802 Fax

VIRGINIA
P.O. Box 7325
Charlottesville
Virginia 22906
(434) 978-3187
(434) 973-9791 Fax

Subsurface Geophysical Surveys

GEOPHYSICAL INVESTIGATION REPORT

Focused Preliminary Assessment/Site Inspection
Sites UXO-07 and UXO-11
Former Practice Hand Grenade Ranges,
Site UXO-10
Former Flame Tank and Flame Thrower Range
&
Site UXO-14
Former Indoor Pistol Range and Gas Chamber
Marine Corps Base (MCB) Camp Lejeune, North Carolina

Task Order 0014

Dates of Investigation:

May 19" — May 22", 2009

FINAL SUBMITTAL
January 21, 2010

PREPARED FOR

9191 South Jamaica Street
Englewood, Colorado 80112
888-242-6445
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1.0

INTRODUCTION

11

1.2

13

NAEVA Geophysics, Inc. (NAEVA) was contracted by CH2M HILL to conduct Digital Geophysical
Mapping (DGM) at the following Munitions Response Sites in various locations at Marine Corps Base
(MCB) Camp Lejeune, North Carolina: UX0-07, D-6 Practice Hand Grenade Course; UXO-10, D-11A
Flame Tank and Flame Thrower Range; UXO-11, B-5 Practice Hand Grenade Course; and UXO-14
Former Indoor Pistol Range and Gas Chamber. Field operations were conducted from May 19" to May
21%, 2009.

BACKGROUND AND OBJECTIVES

The purpose of this geophysical investigation was to detect and map subsurface metal potentially
representing munitions and explosives of concern (MEC) in four locations. The investigation involved
DGM of transects totaling to 2.12 acres and covered approximately 10 percent of each of the targeted areas
of sites UXO-07, UX0-10, and UXO-11. Due to site conditions, a smaller area of coverage was attained at
Site UX0-14. Prior to the commencement of mapping, a Geophysical Prove-Out (GPO) was completed for
the purpose of establishing an appropriate anomaly targeting threshold and to test the effectiveness of the

geophysical instrument.
SCOPE OF WORK

NAEVA Geophysics provided all personnel and geophysical survey equipment to perform the DGM
surveys at Camp Lejeune. A total of four separate locations were identified for DGM surveying and were
completed according to the scope of work and work plan addendums. Geophysical data were collected in
transect lines to provide 10% coverage of each of the targeted areas. Prior to starting the production
geophysical surveying, a GPO was performed to demonstrate the capabilities of the personnel and
equipment to meet the data quality objectives (DQOs) defined in the CH2M HILL project work plan. All
production data were to be processed, interpreted and delivered to the CH2M HILL Project Geophysicist

on the schedule and in the formats specified in the Statement of Work.
SITE LOCATION AND DESCRIPTION

The four sites selected for mapping under Task Order 14 (TO-14) are Site UXO0-07, D-6 Practice Hand
Grenade Course (ASR Site 2.77); Site UXO-10, D11A Flame Tank and Flame Thrower Range (ASR Site
2.136); Site UXO-11, B-5 Practice Hand Grenade Course (ASR Site 2.81); and Site UX0-14 Former
Indoor Pistol Range (ASR Site 2.199) and Gas Chamber (ASR Site 2.200).
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Site UX0O-07, D-6 Practice Hand Grenade Course

The Site UX0-07, D-6 Practice Hand Grenade Course investigation area is composed of two separate areas
located south of Main Service Road off of O Street on the Main Side of Camp Lejeune and is
approximately seven acres in size. The northern area of the site, UXO-07_1 contains 91 transects spaced at
10 meter intervals with the exception of the northeast transects, which are spaced at five meter intervals;
the southern portion of the site, UX0-07_2 consists of 35 transects evenly spaced at 10 meter intervals.
Both portions of the site are composed primarily of cleared and developed land with active parking lots and
buildings, including an Armory in the southern portion, which bound transects within each area. The
topography is generally flat in both areas, with an isolated trench running southeast in the northern
transects. The presence of underground and overhead utilities is confirmed on this site, and active roads run
parallel to the westernmost and easternmost transects.

Site UXO-10, D-11A Flame Tank and Flame Thrower Range

The Site UXO-10, D-11A Flame Tank and Flame Thrower Range investigation area is bisected by
Gonzalez Boulevard and Main Service Road located just west of Sneads Ferry Road on the Main Side of
Camp Lejeune and is approximately 10 acres in size. The site is predominantly developed with parking
lots and paved roads and may contain underground utilities. The 43 transects spaced at 10 meter intervals
north of Main Service Road are relatively flat, with some hummocky terrain and are bounded by active
parking lots and Gonzalez Boulevard to the west. The area bounded to the north by Main Service Road is
relatively flat, and is scattered with large sewer piping, lumber, vegetation with some larger trees and a
container from a 16-wheel truck. The area south of Main Service Road was not laid out with pre-planned
transects due to the conditions of the area. NAEVA, under the guidance of CH2M HILL, conducted a
meandering path transect using Real Time Kinematic (RTK) Global Positioning System (GPS), attempting
to cover as much area as feasible to reach the 10 percent coverage goal, while avoiding existing surface

metal.
Site UXO-11, B-5 Practice Grenade Course

The Site UXO-11, B-5 Practice Grenade Course investigation area is located north of Sixth Street and east
of Seventh Street at the New River Air Station and is approximately one to two acres in size. The area
contains 8 transects at 10 meter intervals on undeveloped, flat terrain that is primarily free of vegetation.
The site is bound by the investigation boundary on all sides and is bisected by a water-filled trench on the

southeast edge.
Site UXO-14 Former Indoor Pistol Range and Gas Chamber

The Site UXO-14 Former Indoor Pistol Range and Gas Chamber investigation area is located west of

Powder Lane in the Stones Bay Area of Camp Lejeune and is approximately one acre in size. DGM
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activities were only conducted at the former Gas Chamber site, which included only two transects spaced
approximately 5 meters apart. The presence of dense vegetation and minimal brush clearance prevented
the use of global positioning systems (GPS) for data positioning. Data collection is bounded on all sides by

the edge of cleared vegetation.

EQUIPMENT

2.1

2.2

GEONICS EM61-MK2

The geophysical instrument used for the investigation at MCB Camp Lejeune is the Geonics EM61-MK2
metal detector. The EM61-MK2 is a high resolution time-domain electromagnetic instrument designed to
detect, with high spatial resolution, shallow ferrous and non-ferrous metallic objects. In comparison with
other metal detectors, especially magnetometers, it is much better suited for work in close proximity to
man-made structures and in areas of dense subsurface metallic debris (i.e., impact ranges). This instrument
was chosen based on multiple previous investigations successfully using the EM61-MK2 at MCB Camp

Lejeune.

The EM61-MK2 system consists of two 1 meter by 0.5 meter air-cored coils, a digital data recorder,
batteries and processing electronics. The EM61-MK2’s transmitter generates a pulsed primary magnetic
field, which then induces eddy currents in nearby metallic objects. The receivers either measure the eddy
currents at three distinct time intervals in the bottom coil and one time interval in the top coil or four
intervals in the bottom coil if no top coil measurements are recorded. Four time gates from the bottom coil
were recorded for the DGM surveys at MCB Camp Lejeune. Earlier time gates provide enhanced detection
of smaller metallic objects. Secondary voltages induced in both coils are measured in millivolts (mV). The
arrangement of coils is such that there is a vertical separation of 40 cm from the ground to the bottom coil.
Assuming accurate data positioning, target resolution of approximately 0.5 meters can be expected. The
data are collected using Geomar’s NAV61MK2 program and temporarily stored in a Juniper Allegro CX

data logger prior to downloading to a laptop computer.
TRIMBLE 5700/R7/R8 REAL TIME KINEMATIC GLOBAL POSITIONING SYSTEM

Trimble’s 5700/R7/R8 RTK GPS is a 24-channel dual frequency RTK receiver that uses both L1 and L2
satellites. This system operates with a base and a rover unit; the base sends corrections to the rover via
radio link, thus maintaining a 3-cm horizontal accuracy and a 5-cm vertical accuracy. For configuration
with the EM61-MKZ2, the rover is set to output a GGA NMEA (National Marine Electronics Association)
string at 1 Hz, which is captured into the NAV61MK2 program and temporarily stored on the Juniper
Allegro CX. The base station utilized for this survey was a Trimble R8 GNSS. The R8 GNSS is a
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multichannel, multi-frequency receiver, antenna, and data-link radio combined into one device. It uses
Trimble R-Track technology to support all GPS signals, including the new L2C signal and the planned L5
signal of GPS Modernization, and also supports GLONASS (Global Navigation Satellite System).

METHODOLOGY

3.1

DGM SURVEY ACTIVITIES

DGM surveying at MCB Camp Lejeune was accomplished using the EM61-MK2 in wheel mode
configuration, with data positioning provided by RTK GPS. Wheel mode was tested in a GPO (see Section
5.1) and the generally flat terrain without many mounds or ruts allowed for its use on the two sites. In
wheel mode, the EM61-MK2 bottom coil is mounted on two 40-cm wheels, and has four fiberglass spacers
used to support the top coil. A tripod attached to the top coil holds the GPS antenna over the center of the
EM coils. All data collected at MCB Camp Lejeune were recorded at a sample rate of 10 readings per

second.

A survey transect spacing of 0.75-m was used for the GPO survey area. This spacing results in coil overlap
on successive lines, reducing the likelihood of data gaps and improving the chance of detecting small MEC
items. Low stretch polypropylene ropes painted with alternating bands of fluorescent orange and blue paint
were placed across the GPO at 10-m intervals, perpendicular to the direction of travel. These ropes
provided guidance to the geophysicist maneuvering the EM61-MK2 across the grid, to maintain parallel
lines spaced 0.75-m apart.

Prior to DGM activities, licensed surveyors contracted by CH2M HILL placed color-coded stakes to mark
the start and end of each transect in each of the four sites. For transects, which require only a single pass in
one direction with no overlap, measuring tapes were pulled and secured as tightly and straight as possible;
plastic pin flags were then placed at 10-m intervals to provide a line of sight to the geophysicist

maneuvering the EM61-MK2 along the transect.

When in fiducial mode, in order to maximize control over positioning, tapes running along the transect line
direction were made as straight as possible. Using the measuring tapes, fiducial points/markers and start
and stop stations for each line were recorded. Using known UTM (Universal Transverse Mercator)
coordinates for each stake, local coordinates recorded for each transect setup can be converted to meter

coordinates in the data processing phase.

Geophysical Investigation Report Page |4
UX0-07, UX0O-10, UXO-11 and UX0O-14 MCB Camp Lejeune, North Carolina



3.2 DATA PROCESSING AND INTERPRETATION

3.2.1 Data Storage and Initial Editing

EM61-MK2 data are temporarily stored in an Allegro CX data logger using Geomar’s NAV61MK?2

software and then downloaded into a laptop computer for further on-site processing using Geomar’s

Trackmaker and Geosoft Oasis Montaj software version 7.0.1.

Daily logs, field notes and survey report forms were input digitally into a handheld PDA while in the field

each day. Initial data processing was performed by the field team, which included reviewing the data for

integrity, repeatability, and data density issues, positioning the data based on the field notes and creating

XYZ files for each grid and QC test for use in further processing the geophysical data. If an issue with a

file was noted, such as a missing line or bad readings, the cause was investigated and corrected as

necessary.

3.2.2 Preprocessing

Data were transferred to NAEVA’s data processor in the Charlottesville, Virginia office where converted

raw data files were imported into Geosoft’s Oasis Montaj to perform the following:

Review and finalize all QC tests (cable shake, personnel, static and latency) prior to processing
of the DGM data for that day

Set projection of NAD83 UTM Zone 18 North

Evaluate data density and RTK GPS quality

Apply auto leveling and instrument drift corrections

Apply default lag correction

Generate preliminary contour map(s) from submitted data

Generate preliminary original vs. repeat profiles by transect

Generate formatted ASCII files containing preprocessed data by transect

3.2.3 Final Processing

After completion of preprocessing, the data were further evaluated and processed to generate final

processed data files. Final processing steps included:

Evaluation and refinement of auto leveling and instrument drift corrections in the channel
selected for target analysis (Channel 2)

Evaluation and refinement of lag correction in the channel selected for target analysis (Channel
2)

Additional digital filtering and enhancement, as necessary, in the channel selected for target

analysis (Channel 2)
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e Targeting of data, as described in Section 3.2.4
e Generation of formatted ASCII files containing processed data by transect
e Generation of final maps for each transect showing contoured data, target locations, and culture

e Generation of final original vs. repeat profiles by transect

3.2.4 Analysis and Target Selection

The UX-Detect module within Oasis Montaj identifies peak amplitude responses associated with, but not
limited to, MEC items. Data was gridded using the Kriging method, and initial targets were selected along
the profiles that were produced. The data profiles corresponding to the anomalies selected by Geosoft were
then analyzed by trained geophysicists, with the targets evaluated as to their validity and position, as single-
source anomalies may generate multiple target designations depending on shape and orientation. Targets
found to be invalid or incorrectly located were removed or adjusted. Additionally, anomalies that were not
selected by the UX-Detect module, yet deemed to represent a potential MEC target, were manually
selected. All target selection was performed on final processed data from Channel 2 of the bottom coil of
the EM61-MK2.

Final processed XYZ (ASCII) files were created for each transect and individual geophysical maps and
target lists were created for each transect. When all data at a particular site had been collected mosaic maps
were created by combining color contour maps from all the transects at that site. All anomalies occurring

at or above the targeting threshold of 3 mV Channel 2 were identified using a unique ID number.

Each target list provides a Target ID, Transect ID, Easting (x) and Northing (y) UTM coordinate location
for each target, the recorded peak response in millivolts, and any processor comments. The target IDs were

prioritized by designating the highest amplitude response as the number one target in each transect.

All raw, preprocessed, and processed data have been submitted to CH2M HILL’s project geophysicist and

can be found on the enclosed CD (see Contents of CD).

4.0 RESULTS
4.1 SUMMARY OF WORK PERFORMED
The digital geophysical mapping of selected areas of MCB Camp Lejeune took place from May 19" to May
21%. After the majority of May 19" was spent surveying the GPO, Site UXO-14 Former Indoor Pistol
Range and Gas Chamber was completed. The former gas chamber consists of two transects measuring 17
and 17.5-meters in length, respectively and is densely wooded, preventing the use of RTK GPS.
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DGM was conducted in UXO-10, D-11A Flame Tank and Flame Thrower Range and UXO-11, B-5
Practice Hand Grenade Course on May 20". UXO-10 is an area approximately 10 acres in size
surrounding a developed parking lot and an adjacent field to the southwest. UXO-10 was collected in two
portions: UX0-10 and UXO-10A. UXO-10 includes 43 transects and has minimal natural and cultural
obstacles hindering data production and quality. UXO-10A is the area located to the southwest of Main
Service Road. Although relatively flat, the area is scattered with dense vegetation and construction
materials, which prevented the placement of transects prior to NAEVA’s arrival. Consequently, UXO-10A

was run as a continuous meandering path using RTK GPS.

Following the completion of UXO-10, collection of UXO-11, B-5 Practice Hand Grenade Course
commenced. UXO-11 included eight transects and was on level ground; deep standing water in the
southeast corner of the site created the only obstacle.

DGM took place at UXO-07, D-6 Practice Hand Grenade Course on May 21%. Site UXO-07 includes two
separate areas — UX0-07_1 and UXO-07_2 — that combine for 126 transects. There are a large number of
cultural items, including power lines, buildings, chain-link fence, active parking lots and roads, and

vegetation that hindered production slightly.

Table 1 (at the end of the text) provides a full breakdown of acreage and targets by transect block. Plates 1
— 6 display the EM61-MK2 bottom coil mosaic maps for UX0-07_1 and UXO-07_2, UX0-10 and UXO-
10A, UXO0-11 and UXO-14, respectively.

4.2 MOBILIZATION AND SITE SETUP

Prior to mobilization an Activity Hazard Analysis (AHA) and Standard Operating Procedures (SOPs) were
provided to CH2M HILL, and all personnel had current 8-hour and/or 40-hour OSHA HAZWOPER

training.

NAEVA mobilized one field crew to Jacksonville, North Carolina on May 18"™. Color-coded survey
control stakes had been installed prior to arrival on site. Work was initiated on May 19" and all specified
collection activities were completed by May 21%. Site-specific health and safety briefs were given each

morning by the CH2M HILL site manager. No equipment was staged on site.
4.3 DGM SURVEY ACTIVITIES
4.3.1 Site UX0O-07, D-6 Practice Hand Grenade Course

The Former Practice Hand Grenade Course designated as UXO-07 and subdivided into UX0-07_1 and
UXO-07_2 (Figures 1 and 2) is a former practice hand grenade range used to train troops how to use hand
grenades. Since it was not an actual hand grenade range, the level of MEC present is expected to be very

low. The site has since been developed into a living facility with a surrounding parking lot with an Armory
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in the south west portion. The ground was generally flat which aided the data quality, however a number of
cultural objects are present; buildings, parking lots, chain-link fences, moving cars and vegetation acted as

obstacles and in some cases caused GPS dropout and created gaps in the transect paths.

On the seven acre site, 126 total transects were collected in two separated areas. UXO-07_1, the larger of
the two areas, consisted of 91 transects totaling .635 acres. 1105 targets were selected above the targeting
threshold of 3 mV in Channel 2 in this area, giving an estimated target density of approximately 1740
targets per acre. The greatest anomaly distribution is generally located next to the buildings and roadways,
possibly due to the presence of underground structures such as reinforced concrete. 196 of the 1105
selected targets — approximately 17 percent — have been designated as culture. The eastern-most area,
farthest from the building and roads, were generally clear.

UXO0-07_2, located to the southwest of the first area, was considerably smaller. 35 transects, totaling 0.18
acres were collected in this region. Transects were collected on a smooth but slight hill and were bounded
by a parking lot and fences. Roads, utilities, and concrete pads were observed and avoided as much as
possible. Dense concentrations of short trees also caused breaks in transect paths. 328 targets were
selected in this area, resulting in an estimated target density of approximately 1822 targets per acre. The
general concentration of these targets located near the Armory and roads in the southwest corner. A total of

113, or approximately 34 percent, of the selected targets have been deemed as culture-related.
4.3.2 Site UXO-10, D-11A Flame Tank and Flame Thrower Range

The Flame Tank and Flame Thrower Range, also composed of two separate areas, UX0-10 and UXO-10A
(Figures 3 and 4), was only used as a flame thrower range, and as such no actual munitions are expected,

however hand grenades and C-4 may have been used.

The area is currently a parking lot (UXO-10) to the north and an undeveloped field (UXO-10A) to the
south, transected by a service road used primarily for tank traffic. UXO-10 was generally smooth with a
small ravine located parallel to Main Service Road and another parallel to Gonzalez Boulevard. Cultural
items in the area included a paved parking lot with cars, active roads, culverts and light posts and overhead

power lines along Gonzalez Boulevard. No MEC surface debris was noted.

43 transects were collected over 0.35 acres; with 434 targets selected, the estimated target density is
approximately 1251 targets per acre. Target distribution was generally uniform increasing slightly in
proximity to the roads and power lines. Culture-related items were the source of 115 targets, or 26 percent

of all selected targets for the area.

UXO-10A is located across Main Service Road from the northern area and is predominately level ground.
Due to a large number of closely spaced obstructions, including lumber, sewer piping, dense vegetation and

a container truck, stakes were not placed by surveyors prior to NAEVA'’s arrival. Under the guidance of
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CH2M HILL, one meandering transect was used as an alternative method of collection. The path of
collection was done in sweeps generally parallel to the main service road in order to reduce the amount of

data overlap, and therefore ensuring the goal of 10 percent coverage would be met.

794 targets were selected along a path that totaled 0.72 acres, giving an estimated target density of
approximately 1097 targets per acre. The main concentration of targets is located along the western
boundary near the overhead power lines and utility markers and along the southern portions where the
construction materials were present. A small percentage (less than 10 percent) of the selected targets was

considered culture-sourced.
4.3.3 Site UXO0O-11, B-5 Practice Hand Grenade Course

The Practice Hand Grenade Course, UXO-11 (Figure 5), was used to train troops how to use hand
grenades. Since it was not an actual hand grenade range, the level of MEC present is expected to be very

low. The area is now a parade/training ground used sporadically for non-munitions related work.

Work at UXO-11 was begun immediately following the completion of UXO-10. Eight transect lines, each
approximately 120 meters in length, were collected over smooth ground with no cultural influences for a
total of 0.23 acres. A ditch containing deep standing water created a gap in the southernmost transect and

tall trees were noted on the southern boundary but caused no GPS dropouts.

In the area collected, 86 targets were selected with slightly higher concentrations of targets were in the
center of the area. The approximate estimated target density observed for UXO-11 is 379 targets per acre.
Approximately 18 percent of all selected targets were considered culture related; however, these 16 targets
represent the surveyor nails placed at the end of each transect. No MEC-related surface debris was

observed in this area.
4.3.4 Site UXO-14, Former Indoor Pistol Range and Gas Chamber

Site UXO-14 (Figure 6), Former Indoor Pistol Range and Gas Chamber, was used for small arms practice
and gas training, thus no actual munitions are expected. Due to dense forest with thick underbrush and
minimal vegetation clearance, steep terrain, and scrap metal, only a small portion of the Former Gas
Chamber was collected. The dense vegetation of Site UX0O-14 also prevented the use of RTK GPS; in lieu
of GPS, wheel mode with fiducial positioning was used with the EM61-MK2.

Two transects were collected on this site for a total of 33.9 meters and .01 acres, which was a reduced area
compared to the original .96 acres that were expected to be surveyed. The area designated for collection is
steep on the western edge and levels out to the east. Abundant scrap metal was observed at the surface;
large pieces of sheet metal were removed from the survey area prior to collection. No MEC-related surface

debris was observed.
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The transects were 17 and 17.5 meters long, respectively, and yielded a total of 17 targets. A more
concentrated area of high-response targets is present on the east side of the surveyed transects. Only two
targets were designated as culture-related for the two transects, which represent the surveyor nails placed at
stake locations 10138 and 10137 (Plate 6). The target density for UXO-14, based on the number of targets
detected in comparison to the area collected, is approximately 2125 targets per acre; however, since such a
small area was surveyed and in an area where surface metal was abundant, this number is not statistically

accurate.
DATA PROCESSING AND INTERPRETATION

All data were processed as described in-depth in Section 3.2. Part of the process included analyzing
channel decay in order to identify possible noise or other false positive responses. Any anomalies
suspected as originating from noise (e.g., channel readings out of phase) and not metallic objects are noted
in the processing reports included on the CD. These reports list down-line data density statistics, leveling,
lag, and parameters used in processing each transect. Processors examined all data prior to NAEVA

demobilizing from the site.

QUALITY CONTROL

5.1

To establish confidence in the data reliability, QC tests were conducted throughout the project. Tests were
conducted prior to, during, and after all data collection sessions. All QC tests for the EM61-MK2 were
conducted after a minimum 15 minute warm-up period for the electronics. Sample graphical displays of

QC data are included in Appendix B.
SYSTEM VALIDATION - GEOPHYSICAL PROVE-OUT (GPO)

Prior to mapping the four sites, a survey of a pre-existing GPO area was completed. The purpose of
surveying the GPO is to demonstrate the effectiveness of all instrumentation, methods, and personnel prior
to the initiation of fieldwork and document the site-specific capabilities of a DGM system. Serial number
identifications were recorded for all instrumentation (i.e. data logger, coils, EM61-MK2 electronics), and
the GPO was mapped using the same personnel, equipment, and methodologies employed for the DGM

survey.

The existing GPO location in Knox Park used by NAEVA for all prior work at MCB Camp Lejeune was
used for this project as well. A background survey was not conducted, as the GPO has been in place for
several years and many collected datasets exist for comparison. Inert seed items were emplaced by CH2M
HILL at various depths and orientations in order to test the detection capabilities of the instrument and

establish a targeting threshold for geophysical anomalies. The GPO was originally established using the
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North Carolina State Plane coordinate system under the NAD83 (1986) datum. Both corner stakes and
corner flags were present in the ground, and noted on the contour maps (Appendix A), displaying the shift

in coordinates that has occurred with the new datum.

The EM61-MK2 was used to survey the GPO twice in wheel mode, using RTK GPS and fiducial
positioning. The EM61-MK2 was chosen based on its ability to detect small, near-surface ferrous and non-
ferrous munitions and its high data resolution. The unconsolidated sands at MCB Camp Lejeune should
not adversely affect the instrument response, however the EM61-MK2 is susceptible to interference from
power lines or other objects that create an electromagnetic field (e.g., junction boxes, radios in transmit
mode).

It was determined that a threshold of 3 mV in Channel 2 (the same threshold used in prior work) would
detect the MEC items of interest. See Appendix A for color contour maps of the RTS- and fiducial-
collected GPO.

5.2 QC TEST DESCRIPTIONS AND ACCEPTANCE CRITERIA

The following QC procedures were performed and documented during the data collection process and

reviewed by a qualified geophysicist on a daily basis:

GPS QC: Positioning accuracy of the geophysical data was demonstrated by testing the GPS equipment
over one or more known points. The accuracy of the data positioning was evaluated by comparing
NAEVA’s point coordinates provided by the professional land surveying team. The project DQO’s called
for the positions to be within 10-cm of the known points. The sensor position test was conducted prior to
starting DGM surveying each workday. Errors noted in the positioning were less than 10-cm each day with

typical errors on the order of 3-4 centimeters.

Static Background and Static Spike: Static tests were performed by positioning the survey equipment

within or near the survey boundaries in an area free of metallic response and collecting data for a 3-minute
period. During this time, the instrument was held in a fixed position through the use of a PVC pipe stand.
The static tests consisted of one minute without a spike (known standard), one minute with a spike (a wood
board fitted to the bottom coil with a bolt secured through the center), and then one minute without a spike.
The purpose of the static test is to determine whether unusual levels of instrument or ambient noise exist,
and to ensure consistent response to the spike item. The static background and static spike test were
conducted at the beginning of each day and the end of each site investigation.

Cable Shake Test: Each morning, prior to production surveying, data were collected while the EM coil

was held in a stationary position, and each of the cables were shaken, one at a time. The response was
monitored in the field for immediate corrective action, transmitted back to a processor, analyzed, and

checked for spikes in the data that can possibly create false anomalies. Any data spike greater than 2 mV

Geophysical Investigation Report Page |11
UXO0-07, UX0O-10, UXO-11 and UX0O-14 MCB Camp Lejeune, North Carolina



from the mean would constitute a QC failure. The cable shake test was conducted at the beginning of the

survey operation for each workday and cables were not disconnected during the day.

Personnel Test: This test checks the response of instruments to personnel and their clothing/proximity to

the system. Each morning, prior to survey operation, the instrument was checked for its response to the
personnel operating the system. The response was observed in the field for immediate corrective action
and transmitted back to a processor, and analyzed and checked for spikes in the data that can possibly

create false anomalies. Any data spike greater than 2 mV from the mean would constitute a QC failure.

Latency Test: A 20-meter long single survey line was established near the first transect of the day with the
static item placed at the center point (10-m). A line of data was collected in each direction along the test
line prior to daily collection operations to demonstrate consistency in instrument performance (both
response and positioning) throughout the course of the survey, with acceptance criteria of £ 20% response
amplitude and £ 20 cm positional accuracy.

Repeat Data: This test is performed to verify repeatability of the data and was performed at the end of
each of the four UXO sites. At least 2% of the survey lines were repeated and evaluated for consistency.
Since small deviations in line path can affect the instrument response the profiles were evaluated

qualitatively. The spike test is used to assess quantitative repeatability.
53 QC TEST RESULTS

QC data were evaluated using Geosoft’s QA/QC software. Static, cable shake, and personnel test profiles
were plotted with an acceptance criterion of £ 2 mV from the mean. Any readings outside this range were
flagged on the profiles and an associated failure percentage was reported. The following provides a

summary of the QC results:
GPS QC: All daily checks of GPS accuracy were within 10-cm of the recorded positions.

Static Background / Spike Test: All static and spike tests were within acceptance criteria; stable,

repeatable, and without spikes.

Cable Shake Test: No spikes were observed in any of the tests.

Personnel Test: No deviation from background response was observed.

Latency Test: Latency tests were plotted showing the line path and gridded response. A comparison of

tests shows that response amplitudes are consistent and test item positions are accurate.

Repeat Data: Repeat lines generally showed good repeatability. Discrepancies in repeat lines were often

a result of line path deviation or noise in the data.

All QC tests were well within acceptance criteria. As QC tests were conducted in the vicinity of the
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associated grids, variations in noise levels are apparent. Especially noisy tests are noted on the data plots as
containing influence from power lines. Most static spike tests show an initial drop in response at the
beginning of the collection period, likely due to software behavior, as readings were completely stable in
monitoring mode, yet when data collection was started the recorded values dropped. This behavior was
observed on multiple occasions but the effect was reduced during data leveling and did not result in any QC

failures.

CONCLUSIONS

Work under TO-14 was completed after one working day for the GPO and Site UX0O-14 Former Indoor
Pistol Range and Gas Chamber, one day for Site UXO-10, D-11A Flame Tank and Flame Thrower Range
and Site UXO-11, B-5 Practice Hand Grenade Course, and one day at UXO-07, D-6 Practice Hand
Grenade Course. Mapping activities were slightly slower at site UXO-07 due to its large size and increased
number of obstacles including buildings, roadways/parking lots, fences and vegetation that fragmented
transects. This survey serves as the initial focused Sl of all aforementioned areas in which NAEVA has

conducted 10 percent transect surveys.

A qualitative analysis highlights the effectiveness of the transect survey in identifying areas of higher
metallic concentrations. In particular, the higher densities of targets were generally located near cultural
objects such as buildings and fences. The anomaly density observed for UX0-07_1 is more concentrated
near the buildings in the southern portion of the site and near the road to the west; these areas composed
more than half the targets selected. The surveyed area at Site UXO-07_1 is currently an in-use housing
complex and therefore contains many cultural structures that may have affected target detection and
densities. UXO-07_2 is similar with regards to target density array; the targets are even distributed
throughout the area, but where there was a building, fence, or other structure present, anomaly density
increased. Underground utilities associated with the housing complex may have been, in conjunction with
aboveground influences, responsible for the increase in target density. However, since the area was not a

full coverage survey, it is not possible to accurately identify the presence of underground utility lines.

MRP Site UXO-10, similar to UXO-07, shows high concentrations of targets near man-made objects.
UXO-10 had a number of overhead power lines and light posts, near which target densities tended to
increase. Approximately one-third of the targets were located below the overhead power lines on the
western side of the site; however, the same area also included several metal culverts and light posts as
features, which are also known to be responsible for increasing the target density. A saturated area is

visible on the eastern portion of the site (Plate 3), but no cultural influences were apparent in the field.

UXO-10A displayed comparable target densities to UXO-10. The main concentrations of targets are
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located in two areas and comprise approximately two-thirds of the selected targets. On the western edge of
the collected area, a large saturated region is shown. This area is in close proximity to overhead power
lines, and several cultural objects including a large utility cover, which suggests the possible existence of
underground utilities. The second saturated region is located at the southern end of the collected area.
Several construction items including large, metallic sewer pipes were noted on the surface here. It is
possible that these large construction items, in addition to smaller discarded pieces of metal, could be the

cause of the increased target density in this area.

Lacking in cultural influences, UXO-11 collection yielded a considerably decreased quantity of targets.
The main concentration of the targets producing the highest mV responses is located in the center of the
site, but does not exhibit saturation or any predictable cultural pattern.

UXO-14 produced a similar number of targets for each transect collected. The two transects, being only
five meters apart, displayed analogous patterns of target location. Cultural influences were not noted in the
dense vegetation surrounding the collected area of UXO-14; however, large pieces of sheet metal were
observed upon arrival and moved prior to collection. It is possible that pieces of scrap metal that were not

removed from the area are the cause of the large mV values that were recorded by the EM61-MK2.

While there are a low number of suspected noise targets, noise levels were not severe enough to adversely
affect the detection of actual metallic objects, and there are no areas on the map that exhibit noise
saturation. Even at the southwest boundary of UXO-10, where data collection passed directly under the

lines, noise was only moderate. The overhead line location can be seen in Plate 3.

Since both UX0-07 and UXO-11 were used as training and education sites rather than live ranges or
impact areas, any MEC present is expected to be quite shallow. Given that all the MRP Sites investigated
during this survey have been previously redeveloped, with the exception of UXO-14, which is heavily
wooded, no trenches or holes from training activities are visible. It is probable that any MEC, whether
discrete objects in the top foot or so of soil, or items in burial pits, have been accurately located by this

geophysical survey.

The enclosed CD contains all raw, preprocessed, and processed data, including processing reports, QC test
results, color contour maps and target lists for each grid, and mosaic maps for both sites. A copy of this
report may also be found in Adobe PDF and Microsoft Word formats.
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TABLE 1: TRANSECT STATISTICS

Site Data Set Transects Distance Traveled (m) | Acreage | Targets
UXO0-07 UXO0-07_1 91 2568.991 0.635 1105
UXO0-07 UXO0-07_2 35 725.990 0.180 328
UXO-10 UXO-10 43 1405.267 0.347 434
UXO-10 UXO-10A 1 2931.121 0.724 794
UXO-11 UXO-11 8 919.530 0.227 86
UXO-14 UXO-14 2 33.910 0.008 17
TOTALS 6 Data Sets 180 8584.809 2.121 2764

* Total data sets and targets do not include GPO figures
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FIGURES



Figure 1: Proposed transect location for UXO-07_1

Figure 2: Proposed transect locations for UXO-07_2
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Figure 3: SE portion of UXO-10 shot from Parking lot looking to SE corner

Figure 4: UXO-10A looking towards the SE from a midpoint of the area
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Figure 5: Proposed Transect locations for UXO-11

Figure 6: UXO-14 shot from the SW to the NE
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PLATES:

PLATE 1: EM61-MK2 MOSAIC - UX0O-07_1 PRACTICE HAND
GRENADE COURSE

PLATE 2: EM61-MK2 MOSAIC - UXO-07_2 PRACTICE HAND
GRENADE COURSE

PLATE 3: EM61-MK2 MOSAIC - UX0O-10 FLAME TANK AND
FLAME THROWER RANGE

PLATE 4: EM61-MK2 MOSAIC - UXO-10A FLAME TANK AND
FLAME THROWER RANGE

PLATE 5: EM61-MK2 MOSAIC - UXO0O-11 PRACTICE HAND
GRENADE COURSE

PLATE 6: EM61-MK2 MOSAIC - UX0O-14 FORMER INDOOR
PISTOL RANGE AND GAS CHAMBER
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Static Calibration Test
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Personnel & Cable Shake Tests

Project: CTO-014_MRP Site Inspections Camp Lejeune I

Equi

Grid/Location: Localized QC Area

pment: EM-61 Mark I

narument Threshold: 20%

QCl1 test
Operator: Geol
Date: 2009/05/21

Outside range
Acceptable limits
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+1.8
+1.6
+1.4
+1.2

+1
+0.8
+0.6
+0.4

+0.21"
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-0.2
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-1
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-1.6
-1.8

-2

09:09

Acceptable range: 2
Failure points: 0%
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-0.2
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-0.6
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-1
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-1.4
-1.6
-1.8
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09:10

Acceptable range: 2

~Ch2_level Failure points: 0%

:50.76

09:11.06.25 09:11:21.73 09:11:37.22

Database: Q:\Virginia Office\CH2M HILL\Camp Lejeune\CTO-014 MRP Site Inspections\Data\Geosoft\QC\0521\0521QC1.gdb

Line

Name: L4 L5 L5

Page: 1




Dynamic Response Test
Peak Tolerance(Value): 20(%)

/\ Top:First/Bottom:Second Profile Operator: Geol
Previous Profiles A Target Value <= Tolerance Project: CTO-014_MRP Site Inspections Camp Lejeune
—— Reference Profile A Target Value > Tolerance Equipment: EM-61 Mark Il
—— Comparison Profile /\ No Data at Target Grid/Location: Localized QC Area
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Reference Date: 2009/05/21(L6)
Database: Q:\Virginia Office\CH2M HILL\Camp Lejeune\CTO-014 MRP Site Inspections\Dadavpaosoit\Qane52008825RQ01.gdb




CTO-014_MRP Site Inspections - Camp Lejeune, North Carolina
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METALS & CYANIDE
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, CTO-014, UX0-07

SDG #: UX07_001

Client: CH2M HILL, Inc., Virginia Beach, Virginia Date: January 22, 2010
Laboratory: Empirical Laboratories, Nashville, Tennessee Reviewer: Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO07-SS08-09D 0911020-01 Soil
2 MRO07-SS09-09D 0911020-02 Soil
3 MRO07-EB110209-SS 0911020-03 Water
4 MR07-SS12-09D 0911020-04 Soil
5 MR07-SS11-09D 0911020-05 Soil
6 MRO07-SS11D-09D 0911020-06 Soil
7 MRO07-SS10-09D 0911020-07 Soil
8 MRO07-SS01-09D 0911020-08 Soil
9 MRO07-SS01D-09D 0911020-09 Soil
10 MR07-SS02-09D 0911020-10 Soil
10MS MR07-SS02-09DMS 0911020-10MS Soil
10MSD MR07-SS02-09DMSD 0911020-10MSD Soil
11 MRO07-SS03-09D 0911020-11 Soil
12 MRO7-SS04-09D 0911020-12 Soil
13 MRO07-SS05-09D 0911020-13 Soil
14 MRO07-SS06-09D 0911020-14 Soil
15 MRO07-SS07-09D 0911020-15 Soil
15MS* MRO07-SS07-09DMS 0911020-15MS Soil
15MSD* MRO07-SS07-09DMSD 0911020-15MSD Soil

* - Cyanide only

The USEPA “Contract Laboratory Program National Functional Guidelines for Inorganic Data

Review,” October 2004, and professional judgement were used in evaluating the data in this
summary report.

Holding Times - All samples were prepared and analyzed within 14 days for cyanide, 28 days for

mercury and 180 days for all other metals.

Calibration - The ICV and CCV %R values were acceptable except the following.

| 156 Jamestown Road, Suite A« Williamsburg, Virginia 23185 « Telephone: 757-564-0090 . Fax:757-564-0086 . www.env-data.com



Compound %R Qualifier Affected Samples
Sodium 111% None All ND or already qualified
Selenium 111% J 1,2,5
Zinc 111% None Already qualified

CRDL Standard - The CRDL standards exhibited acceptable %R values.

Method and Calibration Blanks - The method blanks and continuing calibration blanks exhibited
contamination for several compounds, however, all sample results are non-detect or greater than
5X the blank concentration with the exception of the following:

Blank ID Compound Conc. Action Level Qualifier Affected Samples
ug/L ug/L
9K05005-BLK 1 Cadmium 0.307 1.535 U 3
9K10002-BLK1 Cadmium 0.100 mg/kg 0.50 mg/kg U 1,2,4-15

Field and Equipment Blank - Field QC results are summarized below.

Blank ID Compound Conc. Action Level | Qualifier Affected Samples

ug/L mg/kg
MRO07-EB110209-SS None - ND - -

MRO07-FB110309 Cadmium 0.381 0.0953 None See MB

ICP Interference Check Sample - All %R values were acceptable.

Matrix Spike/Duplicate - The matrix spike/duplicate samples exhibited acceptable %R and RPD
values except the following.

MS/MSD Sample ID Compound %R Qualifier Affected Samples
10 Antimony 41.6%/40.7%/0k J/) 1,2, 4-15
Chromium 124%/0k/Ok J 1,2, 4-15
Cobalt 123%/0k/Ok J 2,4-15
Copper 127%/0k/Ok J 1,2,4-15
Magnesium 40.1%/35.3%/0k J/Uy 1,2,4-15
Nickel 123%/0k/0Ok J 1,2,4-15
Potassium 138%/141%/0k
Sodium 132%/128%/0k J 12
Zinc 132%/122%/0k J 1,2,4-15

LCS - The LCS samples exhibited acceptable %R values.

Environmental Data Services, Inc. 2 MCB Camp Lejeune, CTO-014
January 22, 2010 SDG #: UX07_001 - Metals Cn




ICP Serial Dilution - The ICP serial dilution sample exhibited acceptable %D values.

Field Duplicates - Field duplicate results are summarized below.

Compound MRO07-SS11-09D MRO07-SS11D-09D RPD Qualifier
mg/kg mg/kg

Mercury 0.0320 0.0316 1% None
Aluminum 5330 5240 2% None
Antimony 0.430 0.525 20% None
Arsenic 2.22 2.00 10% None
Barium 14.1 14.2 1% None
Beryllium 0.0777 0.0762 2% None
Calcium 3470 4280 21% None
Chromium 6.99 7.14 2% None
Cobalt 0.456 0.505 10% None
Copper 5.34 5.71 7% None
Iron 3700 3670 1% None
Lead 13.8 14.3 4% None
Magnesium 267 276 3% None
Manganese 26.9 28.8 7% None
Nickel 3.11 342 9% None
Potassium 251 258 3% None
Selenium 0.323 0.361 11% None
Vanadium 12.7 13.7 8% None
Zinc 56.1 79.7 35% None

Compound MROZ;E;S; -09D MRO7-mS:/(1)(LD-O9D RPD Qualifier
Cyanide 0.196 0.326 U NC None
Mercury 0.0386 0.0447 15% None
Aluminum 7260 7190 1% None
Arsenic 1.73 1.56 10% None
Barium 17.3 17.5 1% None
Beryllium 0.0850 0.0860 1% None
Calcium 5520 3780 37% None
Chromium 8.68 8.52 2% None
Cobalt 0.463 0.451 3% None
Copper 4.87 5.12 5% None
Iron 4190 4260 2% None
Lead 41.4 40.3 3% None
Magnesium 446 380 16% None
Manganese 214 17.8 18% None
Nickel 2.31 2.27 2% None
Potassium 346 357 3% None
Selenium 0.458 0.487 6% None
Vanadium 11.3 11.3 0% None
Zinc 60.0 61.5 2% None

Compound Quantitation - No discrepancies were identified.
Environmental Data Services, Inc. 3 MCB Camp Lejeune, CTO-014
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ANALYSIS DATA SHEET

MRO07-SS08-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO07 001
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911020-01
Sampled: 11/02/09 15:00 Received:  11/03/09 08:15
% Solids:  80.80
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 | Cyanide 0.155 0.309 1 u SW9012A 9K05007 | 11/05/0915:19 |
7439-97-6 | Mercury 0.0172 0.0438 1 - SW7471A 9K10004 | 11/12/09 09:10
7429-90-5 | Aluminum 3850 3.08 12.3 1 SW6010B 9K10002 | 11/11/09 17:58
7440-36-0 | Antimony 0.308 0.924 1 M u._f SW6010B 9K10002 | 11/11/09 17:58
7440-38-2 | Arsenic 0.967 0.185 0.308 1 SW6010B 9K10002 | 11/11/0917:58
7440-39-3 | Barium 7.80 0.308 246 1 SW6010B 9K10002 | 11/11/09 17:58
7440-41-7 | Beryllium 0.0616 0.308 1 U SW6010B 9K10002 | 11/11/09 17:58
7440-43-9 | Cadmium 0\30{& o2 0.0616 | 0.308 1 A A| sweoioB 9K10002 | 11/11/09 17:58
7440-70-2 | Calcium 1180 61.6 308 1 SW6010B 9K10002 | 11/11/09 17:58
7440-47-3 | Chromium 4.80 0.123 0.308 1 ){g SW6010B 9K10002 | 11/11/09 17:58
7440-48-4 | Cobalt 0.308 0.770 1 u f - SW6010B 9K10002 | 11/11/09 17:58
7440-50-8 | Copper 1.76 0.308 0.616 1 y/,j SW6010B 9K10002 | 11/11/09 17:58
7439-89-6 | ron 2860 1.85 6.16 1 SW6010B 9K10002 | 11/11/09 17:58
7439-92-1 | Lead 6.01 0.0924 0.185 1 SW6010B 9K10002 | 11/11/09 17:58
7439-95-4 | Magnesium 241 61.6 308 1 A v] SW6010B 9K10002 | 11/11/09 17:58
7439-96-5 Manganese 11.5 0.185 0.924 1 T SW6010B 9K10002 | 11/11/09 17:58
7440-02-0 | Nickel 1.01 0.308 0.616 1 y’ ] SW6010B 9K10002 | 11/11/0917:58
7440-09-7 | Potassium 236 61.6 308 1 })( j SW6010B 9K10002 | 11/11/09 17:58
7782-49-2 | Selenium 0.358 0.185 0.308 1 j SW6010B 9K10002 | 11/11/09 17:58
7440-22-4 | Silver 0.123 0.308 1 U SW6010B 9K10002 | 11/11/09 17:58
7440-23-5 | Sodium 61.6 308 1 ﬂ SW6010B 9K10002 | 11/11/09 17:58
7440-28-0 | Thallium 0.185 0.493 1 U SW6010B 9K10002 [ 11/11/09 17:58
7446-62-2 Vanadium 6.79 0.308 0.770 1 SW6010B 9K10002 | 11/11/0917:58 |
7440-66-6 | Zinc 20.2 0.308 1.23 1 j 7 SW6010B 9K10002 | 11/11/09 17:58
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ANALYSIS DATA SHEET
Laboratory: Empirical Laboratories, LLC SDG:
Client: CH2M Hill, Inc. Project:
Matrix: Soil Laboratory ID:
Sampled: 11/02/09 15:25 Received:

% Solids:  83.38

MR07-S509-09D

UXO07 001

Lejeune CTO014 07
0911020-02

11/03/09 08:15

. Concentration Dilution
CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Q Method Batch Analyzed
57-12-5. [Cyanide 0.150 0.300 1 U  SW9012A 9K05007 | 11/05/09 15:20
7439-97-6 | Mercury 0.0276 0.0167 0.0424 1 J SW7471A 9K10004 | 11/12/09 09:12
7429-90-5 | Aluminum . 4380 2.98 11.9 1 SW6010B 9K10002 | 11/11/09 18:02
7440-36-0 | Antimony : 0.298 0.895 1 nyj SW6010B 9K10002 | 11/11/09 18:02 YMSL
7440-38-2 | Arsenic ' 1.10 0179 0.298 1 SW6010B 9K10002 | 11/11/09 18:02
7440-39-3 | Barium ' 12.0 0.298 239 1 SW6010B 9K10002 | 11/11/09 18:02
7440-41-7 | Beryllium 0.0765 0.0597 | 0298 1 J SW6010B 9K10002 | 11/11/09 18:02
7440-43-9 | Cadmium _Oflf” G260~ 00597 | 0298 1 s WU SW6010B 9K10002 | 11/11/0918:02 | MBL
7440-70-2 | Calcium 5530 59.7 298 1 SW6010B 9K10002 | 11/11/09 18:02
7440-47-3 | Chromium 5.52 0.119 0.298 1 P avi SW6010B 9K10002 | 11/11/09 18:02 M,SH
7440-48-4 | Cobalt 0.326 0.298 0.746 1 Bl SW6010B 9K10002 | 11/11/09 18:02 WSH
7440-50-8 { Copper 5.37 0.298 0.597 1 »x7 SW6010B 9K10002 | 11/11/09 18:02 MSH
7439-89-6 | ron 2790 1.79 5.97 1 SW6010B 9K10002 | 11/11/09 18:02
7439-92-1 | Lead 16.4 0.0895 0.179 1 SW6010B 9K10002 | 11/11/09 18:02
7439-95-4 | Magnesium 276 59.1 298 1 wg SW6010B 9K10002 | 11/11/09 18:02 Mf&L
7439-96-5 | Mangancse 16.1 0.179 0.895 1 SW6010B 9K10002 | 11/11/09 18:02 |
7440-02-0 | Nickel ' 1.44 0.298 0.597 1 » 3 SW6010B 9K10002 | 11/11/09 18:02 ng
7440-09-7 | Potassium Co212 59.7 298 1 M J SW6010B 9K10002 | 11/11/09 18:02
7782-49-2 | Selenium 0.259 0.179 0.298 1 AJd SW6010B 9k10002 | 1111109 18:02 | CCH
7440-22-4 | Silver 0.119 0.298 1 U SW6010B 9K10002 | 11/11/09 18:02
7440-23-5 | Sodium 59.7 298 1 Uj SW6010B 9K10002 | 11/11/09 18:02
7440-28-0 | Thallium 0.179 0.477 1 u SW6010B - | 9K10002 | 11/11/09 18:02
7440-62-2 | Vanadium 7.60 0.298 0.746 1 SW6010B 9K10002 | 11/11/09 18:02
7440-66-6 | Zinc 173 0.298 119 1 ﬁj’ SW6010B 9K10002 | 11/11/09 18:02 MSH

’W Page 2 of§35
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ANALYSIS DATA SHEET MROT-EBL10209.5S
Laboratory: Empirical Laboratories, LLC SDG: UXO7 001
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Water Laboratory ID:  0911020-03
Sampled: 11/02/09 15:30 Received:  11/03/09 08:15
% Solids:  0.00
Concentration Dilution

CAS NO. | Analyte (ug/L) MDL RL Factor Q Method Batch Analyzed
7439-97-6 | Mercury 0.0800 0.200 1 U SW7470A 9K05004 | 11/06/09 07:20
7429-90-5 | Aluminum 12.5 50.0 1 U SW6010B 9K05005 | 11/09/09 13:37
7440-36-0 | Antimony 1.25 3.75 1 U SW6010B 9K05005 | 11/09/09 13:37
7440-38-2 | Arsenic 0.750 1.25 1 U SW6010B 9K05005 | 11/09/09 13:37
7440-39-3 | Barium 1.25 10.0 1 9] SW6010B 9K05005 | 11/09/09 13:37
7440-41-7 | Beryllium 0.250 1.25 1 U SW601_OB 9K05005 | 11/09/09 13:37
7440-43-9 | Cadmium J ,f.)_vé 0334 0250 | 125 1 AT SW6010B 9K05005 | 11/09/09 13:37
7440-70-2 | Calcium 250 1250 1 U SW6010B 9K05005 | 11/09/09 13:37
7440-47-3 | Chromium 0.500 1.25 1 U SW6010B 9K05005 | 11/09/09 13:37
7440-48-4 | Cobalt 1.25 312 1 8] SW6010B 9K05005 | 11/09/09 13:37
7440-50-8 | Copper 1.25 2.50 1 U SW6010B 9K05005 | 11/09/09 13:37
7439-89-6 | Iron 7.50 250 1 U SW6010B 9K05005 | 11/09/09 13:37
7439-92-1 | Lead 0.375 0.750 1 U SW6010B 9K05005 | 11/09/09 13:37
7439-95-4 | Magnesium 250 1250 1 U SW6010B 9K05005 | 11/09/09 13:37
7439-96-5 | Manganese 0.750 3.75 1 u SW6010B 9K05005 | 11/09/09 13:37
| 7440-02-0 | Nickel 0.750 2.50 1 U SW6010B 9KO05005 | 11/09/09 13:37
7440-09-7 | Potassium 250 1250 1 §) SW6010B 9K05005 | 11/09/09 13:37
7782-49-2 | Selenium 0.750 1.25 1 U SW6010B 9K05005 | 11/11/09 12:59
7440-22-4 | Silver 0.250 1.25 1 U SW6010B 9K05005 | 11/11/09 12:59
7440-23-5 | Sodium 250 1250 1 0] SW6010B 9K05005 | 11/09/09 13:37
7440-28-0 | Thallium 0.750 2.00 1 &) SW6010B 9K05005 | 11/09/09 13:37
7440-62-2 | Vanadium 1.25 3.12 1 U SW6010B 9K05005 | 11/11/09 12:59
7440-66-6 | Zinc 1.25 5.00 1 U SW6010B 9K05005 | 11/09/09 13:37

Concentration | Dilution

CAS NO. | Analyte (mg/L) MDL RL Factor Q Method Batch Analyzed

57-12-5 [Cyanide 0.00500 0.0100 1 6] SW9012A 9K05006 | 11/05/09 15:13
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ANALYSIS DATA SHEET MRO7.SS12.09D
Laboratory: Empirical Laboratories, LLC SDG: UXO7_001
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911020-04
Sampled: 11/02/09 15:40 Received: -  11/03/09 08:15
% Solids: 84.78
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.147° 0.295 1 U SW9012A 9K05007 | 11/05/09 15:23
7439-97-6 | Mercury 0.0247 0.0144 0.0365 1 J SW7471A 9K10004 | 11/12/09 09:19
7429-90-5 | Aluminum 4850 292 11.7 1 SW6010B 9K10002 | 11/11/09 18:07
7440-36-0 | Antimony 0.292 .0.876 1 W SW6010B 9K10002 | 11/11/09 18:07
7440-38-2 | Arsenic 1.12 0.175 0.292 1 SW6010B 9K10002 | 11/11/09 18:07
7440-39-3 | Barium 137 0.292 234 1 SW6010B 9K10002 [ 11/11/09 18:07
7440-41-7 | Beryllium 0.0714 0.0584 0.292 1 J SW6010B 9K10002 | 11/11/09 18:07
7440-43-9 | Cadmium 0.9 wam 0.0584 | 0.292 1 PAVY SW6010B 9K10002 | 11/11/09 18:07
7440-70-2 | Calcium 12700 58.4 292 1 SW6010B 9K10002 | 11/11/09 18:07
7440-47-3 | Chromium 577 0.117 0,292 1 b 4 1 SW6010B 9K10002 | 11/11/09 18:07
7440-48-4 | Cobalt 0.391 0.292 0.730 1 ) 4 j SW6010B 9K10002 | 11/11/09 18:07
7440-50-8 | Copper 3.01 0.292 0.584 1 )( 5 SW6010B 9K10002 | 11/11/09 18:07
7439-89-6 | Iron 2660 1.75 584 1 SW6010B 9K10002 | 11/11/09 18:07
7439-92-1 | Lead 12.9 0.0876 0.175 1 SW6010B 9K10002 | 11/11/09 18:07
7439-95-4 | Magnesium 434 584 292 1 ) 4 ] SW6010B 9K10002 | 11/11/09 18:07
7439-96-5 | Manganese 213 0.175 0.876 1 SW6010B 9K10002 11/11/09 18:07
7440-02-0 | Nickel 1.82 0.292 0.584 1 P ) SW6010B 9K10002 | 11/11/09 18:07
7440-09-7 | Potassium 238 584 292 1 DY 7 SW6010B 9K10002 | 11/11/09 18:07
7782-49-2 | Selenium 0.175 0.292 1 U SW6010B 9K10002 | 11/11/09 18:07
7440-224 | Silver 0.117 0.292 1 6] SW6010B 9K10002 | 11/11/09 18:07
7440-23-5 | Sodium 584 292 1 Uj SW6010B 9K10002 | 11/11/09 18:07
7440-28-0 | Thallium 0.175 0.467 1 U SW6010B 9K10002 | 11/11/09 18:07
7440-62-2 | Vanadium 8.11 0.292 0.730 1 SW6010B 9K10002 | 11/11/09 18:07
7440-66-6 | Zinc 29.7 0.292 1.17 1 y ) SW6010B 9K10002 | 11/11/09 18:07
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ANALYSIS DATA SHEET

MR07-SS11-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO7_001 ,
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911020-05
Sampled: 11/02/09 15:45 Received:  11/03/09 08:15
% Solids:  78.24
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.160 | 0320 1 u SW9012A 9K05007 | 11/05/09 15:25
7439-97-6 | Mercury 0.0320 00166 | 0.0422 1 J SWT4TIA 9K10004 | 11/12/09 09:20
7429-90-5 | Aluminum 5330 3.15 126 1 SW6010B 9K10002 | 11/11/09 18:12
7440-36-0 | Antimony 0.430 0315 | o944 1 3| sweoror | okiooo2 | 11wo9 sz [MS L
7440-38-2 | Arsenic 222 0.189 | 0315 1 SW6010B 9K10002 | 11711409 18:12
7440-39-3 | Barium 141 0315 | 252 1 SW6010B 9K10002 | 11/11/09 18:12
7440-41-7 | Beryllium 0.0777 00630 | 0315 1 J SW6010B 9K10002 | 11/11/09 18:12
7440-43-9 | Cadmium 0.407 00630 | 0315 AT SW60108 9K10002 | 11/11/09 18:12 [MBL
7440-70-2 | Calcium 3470 63.0 3s 1 SW6010B 9K10002 | 11/11/09 18:12
7440-47-3 | Chromium 6.99 0126 | 0315 1 NI sweoios 9K10002 | 1111709 18:12 | MSH
7440-48-4 | Cobalt 0.456 0315 | 0787 1 prg|  sweoloB 9K10002 | 11/11009 1812 | MSH
7440-50-8 | Copper 534 0315 | 0630 1 v J|  sweoos | skioooz | 1111091812 |MIH
7439-89-6 | Iron 3700 1.89 6.30 1 SW6010B 9K10002 | 1171109 18:12
7439-92-1 | Lead 138 00944 | 0.189 1 SW6010B 9K10002 | 11/11/09 18:12
7439954 | Magnesium 267 63.0 315 1 T | sweoios 9K10002 | 11/11/09 18:12 | MSL
7439-96-5 | Manganese 269 0.189 | 0.944 1 SW6010B 9K10002 | 11/11/09 18:12
7440-02-0 | Nickel 311 0315 | 0630 1 K 5| sweoioB sKi0002 | 11109 1812 | MSH
7440-09-7 | Potassium 251 63.0 315 1 W J|  sweol0B 9K10002 | 11/11/09 18:12 MBLI
778249-2 | Selenium 0.323 0.189 | 0315 1 J| sweoios sk10002 | 1n9isa2 (CCH
7440-224 | Silver 0.126 | 0315 1 U SW6010B 9K10002 | 11/11/09 18:12
7440-23-5 | Sodium 63.0 315 1 uyf SW6010B 9K10002 | 11/11/09 18:12
7440-28-0 | Thallium 0189 | 0.504 1 u SW6010B 9K10002 | 11/11/09 18:12
7440-62-2 | Vanadium 127 0315 | 0787 1 SW6010B 9K10002 | 1111091812 |
7440-66-6 | Zinc 56.1 0315 | 126 1 fg|  sweoos 9K10002 | 11/11/09 18:12 MS"{
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ANALYSIS DATA SHEET RO7-SS11D.09D
Laborétory: Empirical Laboratories, LLC SDG: UXO7 001
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911020-06
Sampled: 11/02/09 15:55 Received:  11/03/09 08:15
% Solids:  77.76
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.161 0.322 1 U SW9012A 9K05007 | 11/05/09 15:26
7439-97-6 | Mercury 0.0316 0.0143 0.0364 1 J SW7471A 9K10004 | 11/12/09 09:21
7429-90-5 | Aluminum 5240 3.22 12.9 1 SW6010B 9K10002 | 11/11/09 18:30
7440-36-0 | Antimony 0.525 0.322 0.965 1 P SW6010B 9K10002 | 11/11/0918:30 (S
7440-38-2 | Arsenic 2.00 0.193 0322 1 SW6010B 9K10002 | 11/11/09 18:30
7440-39-3 | Barium 14.2 0322 2.57 1 SW6010B 9K10002 | 11/11/09 18:30
7440-41-7 | Beryllivm 0.0762 10.0643 0.322 1 J SW6010B - 9K10002 | 11/11/09 18:30 |
7440-43-9 | Cadmium 0.494 0.0643 0.322 1 K SW6010B 9K10002 | 11/11/09 18:30 M@L
7440-70-2 | Calcium 4280 64.3 322 1 SW6010B 9K10002 | 11/11/09 18:30
7440-47-3 | Chromium 7.14 0.129 0.322 1 )Y j SW6010B 9K10002 | 11/11/09 18:30 MSH
7440484 | Cabalt 0.505 0322 | 0804 1 x|  sweoioB 9K10002 | 11/11/09 18:30 MSP{
7440-50-8 | Copper 571 0322 | 0.643 1 ¥IJ| sweoioB 9K10002 | 11/11/09 18:30 | A4S \—‘
7439-89-6 | Iron 3670 1.93 6.43 1 SW6010B 9K10002 | 11/11/09 18:30
7439-92-1 | Lead 14.3 0.0965 0.193 1 SW6010B 9K10002 | 11/11/09 18:30
7439-95-4 | Magnesium 276 64.3 322 1 J/lf j SW6010B 9K10002 | 11/11/09 18:30 MS L
7439-96-5 | Manganese 28.8 0.193 0.965 1 ) SW6010B 9K10002 | 11/11/09 18:30
7440-02-0 | Nickel 3.42 0.322 0.643 1 )f j SW6010B 9K10002 | 11/11/09 18:30 | f4<
7440-09-7 | Potassium 258 64.3 322 1 ?ﬁ 3‘ SW6010B 9K10002 | 11/11/09 18:30 m
7782-49-2 | Selenium 0.361 0.193 0.322 1 SW6010B 9K10002 | 11/11/09 18:30
7440-22-4 | Silver 0.193 0.322 1 U SW6010B 9K10002 | 11/11/09 18:30
7440-23-5 | Sodium 64.3 322 1 U Ml SW6010B 9K10002 | 11/11/09 18:30
7440-28-0 | Thallium 0.257 0.514 1 U SW6010B 9K10002 | 11/11/09 18:30
7440-62-2 | Vanadium 13.7 0.322 0.804 1 SW6010B 9K10002 [ 11/11/09 18:30
7440-66-6 | Zinc 79.7 0.322 1.29 1 J v 4 ‘SW6010B 9K10002 | 11/11/09 18:30 ﬁ’(S }.f
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ANALYSIS DATA SHEET MRO7-SS10.09D
Laboratory: Empirical Laboratories, LLC SDG: UXO7_001
Client: CH2M Hill, Inc. ‘ Project:  Lejeune CTOO014 07
Matrix: Soil Laboratory ID: ~ 0911020-07
Sampled: 11/02/09 15:20 Received:  11/03/09 08:15
% Solids:  75.22
Concentration: Dilution .

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide "0.166 0332 |. 1 u SW9012A 9K05007 | 11/05/09 15:27
7439-97-6 | Mercury 0.0298 00167 | 0.0425 1 J SW7471A 9K10004 | 11/12/09 09:22
7429-90-5 | Aluminum 5350 326 13.0 1 SW6010B 9K10002 | 11/11/09 18:35
7440-36-0 | Antimony 0.377 0.326 0977 i Ll Il sweoio 9K10002 | 11/11/0918:35 |[TYSL
7440-38-2 | Arsenic 2.04 0.195 0.326 1 SW6010B 9K10002 | 11/11/09-18:35
7440-39-3 | Barium ' 134 0.326 2.61 1 SW6010B 9K10002 | 11/11/09 18:35
7440-41-7 | Beryllium 0.0762 00652 | 0326 1 J SW6010B 9K10002 | 11/11/09 18:35
7440-43-9 | Cadmium o0, | =T 00652 | 0326 4 SW6010B 9K10002 | 11/11/09 1835 [MGL
7440-70-2 | Calcium T 1460 652 326 1 SW6010B 9K10002 | 11/11/09 18:35
7440-47-3 | Chromium 6.08 0.130 0.326 1 5 2] SW6010B 9K10002 | 11/11/09 18:35 MSP(
7440-48-4 | Cobalt 0.347 0.326 0.315 1 M7 SW6010B 9K10002 [ 11/11/0918:35 | M § H
7440-50-8 | Copper 5.15 0.326 0.652 1 yqJ SW6010B 9K10002 | 11/11/09 18:35 MKH
7439-89-6 | ron 3420 195 652 | 1 SW6010B 9K10002 | 11/11/09 18:35
7439-92-1 | Lead 18.8 0.0977 | 0.195 1 SW6010B 9K10002 | 11/11/09 18:35
7439-95-4 | Magnesium 301 65.2 326 1 v SW6010B 9K10002 | 11/11/09 18:35 MSL
7439-96-5 | Manganese ' 216 0.195 0.977 1 SW6010B 9K10002 | 11/11/09 18:35
7440-02-0 | Nickel 1.40 0.326 0.652 1 Y. SW6010B 9K10002 | 11/11/09 18:35
7440-09-7 | Potassium ‘ 222 65.2 326 1 ’g)tj SW6010B 9K10002 | 11/11/09 1835 | 5]
7782-49-2 | Selenium 0351 0.195 0.326 1 — SW6010B 9K10002 | 11/11/09 18:35
7440-22-4 | Silver ' 0.130 0.326 1 U SW6010B 9K10002 | 11/11/09 18:35
7440-23-5 | Sodium 652 326 1 ud SW6010B 9K10002 | 11/11/09 18:35
7440-28-0 | Thallium 0.195 0.521 1 U SW6010B 9K10002 | 11/11/09 18:35
7440-62-2 | Vanadium 8.58 0.326 0.815 1 i SW6010B 9K10002 | 11/11/09 18:35
7440-66-6 | Zinc 310 0.326 1.30 1 fj SW6010B 9K10002 11/11/0918:35J£M§H
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ANALYSIS DATA SHEET

MR07-SS01-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO7 001
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911020-08
Sampled: 11/02/09 13:34 Received:  11/03/09 08:15
% Solids: 78.28
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 | Cyanide 0.196 0.160 0.319 1 J SW9012A 9K05007 | 11/05/09 15:28
7439-97-6 | Mercury 0.0386 0.0147 0.0372 1 SW7471A 9K10004 | 11/12/09 09:24
7429-90-5 | Aluminum 7260 3.16 12.6 1 SW6010B 9K10002 | 11/11/09 18:39
7440-36-0 | Antimony 0316 0.949 1 U -] swe6010B 9K10002 | 11/11/09 18:39 |AAS L
7440-38-2 | Arsenic 1.73 0.190 0.316 1 SwW6010B 9K10002 | 11/11/09 18:39
7440-39-3 | Barium 17.3 0.316 2.53 1 SW6010B 9K10002 | 11/11/09 18:39
7440-41-7 | Beryllium 0.0850 0.0632 0.316 1 J SW6010B 9K10002 | 11/11/09 18:39
7440-43-9 | Cadmium 0.356 0.0632 0.316 1 u SW6010B 9K10002 | 11/11/09 18:39 {“ 6 (=
7440-70-2 | Calcium 5520 63.2 316 1 SW6010B 9K10002 | 11/11/09 18:39
744047-3 | Chromium 8.68 0126 | 0316 1 w7 | sweors ok10002 | 111109 18:39 | WY
7440-48-4 | Cobalt 0.463 0.316 0.791 1 "JJ j SW6010B 9K10002 | 11/11/09 18:39 M ”
7440-50-8 | Copper 487 0.316 0.632 1 )( 5’ SW6010B 9K10002 | 11/11/09 18:39 MXH
7439-89-6 | Iron . 4190 1.90 6.32 1 SW6010B 9K10002 | 11/11/09 18:39
7439-92-1 | Lead 414 0.0949 0..190 1 SW6010B 9K10002 | 11/11/09 18:39
7439-95-4 | Magnesium 446 63.2 316 1 N SW6010B 9K10002 | 11/11/09 1839 [MSL
7439-96-5 | Manganese 214 0.190 0.949 1 SW6010B 9K10002 | 11/11/09 18:39 '
7440-02-0 | Nickel 231 0316 | 0632 1 XF| sweoios 9K10002 | 11/11/09 18:39 iMSﬂ
7440-09-7 | Potassium 346 632 316 1 MXT|  sweoioB 9K10002 | 11/11/09 18:39 MS”
7782-49-2 | Selenium 0.458 0.190 0.316 1 SW6010B 9K10002 | 11/11/09 18:39
7440-22-4 | Silver 0.126 0.316 1 U SW6010B 9K10002 | 11/11/09 18:39
7440-23-5 | Sodium 63.2 316 1 Uq SW6010B 9K10002 | 11/11/09 18:39
7440-28-0 | Thallium 0.253 0.506 1 U. SWe6010B 9K10002 | 11/11/09 18:39
7440-62-2 | Vanadium i1.3 0.316 0.791 1 i SW6010B 9K10002 | 11/11/09 18:39
7440-66-6 | Zinc 60.0 0.316 1.26 1 9( v SW6010B 9K10002 | 11/11/09 18:39 NS H
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s

(22l

Page 8 0215



ANALYSIS DATA SHEET

MR07-SS01D-09D

Laboratory: Empirical Laboratories, LL.C SDG: UXO7 001
Client: CH2M Hill, Inc. Project:  Lejeune CTQ014 (UX07)
Matrix: Soil Laboratory ID:  0911020-09
Sampled: 11/02/09 13:42 Received: ~ 11/03/09 08:15
% Solids: 76.65
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.163 0.326 1 U SW9012A 9K11002 | 11/12/09 13:42
7439-97-6 | Mercury 0.0447 0.0170 0.0431 1 SW7471A 9K10004 | 11/12/09 09:25
7429-90-5 | Aluminum 7190 3.26 13.0 1 SW6010B 9K10002 | 11/11/09 18:44
7440-36-0 | Antimony 0.326 0.979 1 2R U SW6010B 9K10002 | 11/11/09 18:44 MSL
7440-38-2 | Arsenic 1.56 0.196 0.326 1 SW6010B 9K10002 | 11/11/09 18:44
7440-39-3 | Barium 175 0.326 2.61 1 SW6010B 9K10002 | 11/11/09.18:44
7440-41-7 | Beryltium 0.0860 0.0652 | 0.326 1 ] SW6010B 9K10002 | 11/11/09 18:44
7440439 | Cadmium 0.352 00652 | 0326 1w SW6010B oK10002 | 11/11/09 1844 | MOL.
7440-70-2 | Calcium 3780 65.2 326 1 SW6010B 9K10002 | 11/11/09 18:44
7440-47-3 | Chromium 8.52 0.130 0.326 1 ). 4 SW6010B 9K10002 | 11/11/09 18:44 M.Sl’l
7440-48-4 | Cobalt 0.451 0.326 0.815 1 . j SW6010B 9K10002 | 11/11/09 IS:MJWSH
7440-50-8 | Copper 5.12 0.326 0.652 1 X7 SW6010B 9K10002 | 11/11/09 18:44 f H
7439-89-6 | Iron 4260 1.96 6.52 1 SW6010B 9K10002 | 11/11/09 18:44
7439-92-1 | Lead 40.3 0.0979 | 0.1% 1 SW6010B 9K10002 | 11/11/09 18:44
7439-95-4 | Magnesium 380 65.2 326 1 AT SW6010B 9K10002 | 11/11/09 18:44 MSL
7439-96-5 | Manganese 17.8 0.196 0.979 1 SW6010B 9K10002 | 11/11/09 18:44
7440-02-0 | Nickel 227 0.326 0.652 1 AT SW6010B 9K10002 | 11/11/09 18:44 W\‘f
7440-09-7 | Potassium 357 65.2 326 1 X v} SW6010B 9K10002 | 11/11/09 18:44 I/\S]"i
7782-49-2 | Selenium 0.487 - 0.196 0.326 1 SW6010B 9K10002 | 11/11/09 18:44
7440-22-4 | Silver 0.130 0.326 1 U SW6010B 9K10002 | 11/11/09 18:44
7440-23-5 | Sodium 65.2 326 1 ﬂ SW6010B 9K10002 | 11/11/09 18:44
7440-28-0 | Thallium 0.196 0.522 1 u SW6010B 9K10002 | 11/11/09 18:44
7440-62-2 | Vanadium 11.3 0.326 0.815 1 - SW6010B 9K10002 | 11/11/09 18:44 4
7440-66-6 | Zinc 61.5 0.326 130 1 ﬂ - SW6010B 9K10002 | 11/11/09 18:44 vaf
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ANALYSIS DATA SHEET

MR07-SS02-09D

MSH
MSH
usi

MSL

MH
USH

Laboratory: Empirical Laboratories, LLC SDG: UXO7 001
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911020-10
Sampled: 11/02/09 13:50 Received:  11/03/09 08:15
% Solids:  83.28
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 |Cyanide 0.160 0.150 0.300 1 J SW9012A 9K05007 | 11/05/09 15:29
7439-97-6 | Mercury 0.0436 0.0151 0.0383 1 SW7471A 9K10005 | .11/12/09 09:30
7429-90-5 | Aluminum 6950 2.90 11.6 1 SW6010B 9K10002 | 11/11/09 18:49
7440-36-0 | Antimony 0.290 0.870 1 yﬁ W7 sweoros 9K10002 | 11/11/09 18:49
7440-38-2 | Arsenic 1.57 0.174 0.290 1 SW6010B 9K10002 | 11/11/09 18:49
7440-39-3 | Barium 19.6 0.290 2.32 1 SW6010B 9K10002 | 11/11/09 18:49
7440-41-7 | Beryllium 0.0874 0.0580 0.290 1 J SW6010B 9K10002 | 11/11/09 18:49
7440-43-9 | Cadmium @ "Lﬁ ) 0234 0.0580 0.290 1 u/ SW6010B 9K10002 | 11/11/09 18:49
7440-70-2 | Calcium 2360 58.0 290 1 SW6010B 9K10002 | 11/11/09 18:49
7440-47-3 | Chromium 7.22 0.116 0.290 1 } ‘j SW6010B 9K10002 | 11/11/09 18:49
7440-48-4 | Cobalt 0.419 0.290 0.725 1 J)l’j SW6010B 9K10002 | 11/11/09 18:49
7440-50-8 | Copper 3.67 0.290 0.580 1 )( j SW6010B 9K10002 | 11/11/09 18:49
7439-89-6 | Iron 4420 1.74 5.80 1 SW6010B 9K10002 | 11/11/09 18:49 "
7439-92-1 | Lead 18.3 0.0870 0.174 1 SW6010B 9K10002 | 11/11/09 1 8:49
7439-95-4 | Magnesium 881 58.0 290 1 y vl SW6010B 9K10002 | 11/11/09 18:49
‘ 7439-96-5 | Manganese 211 0.174 0.870 1 SW6010B 9K10002 | 11/11/09 18:49
1 7440-02-0 | Nickel 1.87 0.290 0.580 1 J( :I SW6010B 9K10002 | 11/11/09 18:49
7440-09-7 | Potassium 247 58.0 290 1 y@ v} SW6010B 9K10002 | 11/11/09 18:49
7782-49-2 | Selenium 0.217 0.174 0.290 1 ] SW6010B 9K10002 | 11/11/09 18:49
7440-22-4 | Silver 0.174 0.290 1 U SW6010B 9K10002 | 11/11/09 18:49
7440-23-5 | Sodium 58.0 290 1 8) SW6010B 9K10002 | 11/11/09 18:49
7440-28-0 | Thallium 0.174 0.464 1 U SW6010B 9K10002 | 11/11/09 18:49
7440-62-2 | Vanadium 10.7 0.290 0.725 1 SW6010B 9K10002 | 11/11/09 18:49
7440-66-6 | Zinc 30.8 0.290 1.16 1 ﬁ j SW6010B 9K10002 | 11/11/09 18:49
Q(w Page 10 0235

UX07_001 Metals Summ




I

ANALYSIS DATA SHEET R07.5503.09D
Laboratory: Empirical Laboratories, LLC SDG: UXO07 001
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911020-11
Sampled: 11/02/09 14:05 Received: ~ 11/03/09 08:15

% Solids:  85.31

Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 |Cyanide 0147 | 0293 1 U SW9012A 9K11002 | 11/12/09 13:43
7439-97-6 | Mercury 0.0502 00143 | 00363 1 SW7471A 9K10004 | 11/12/09 09:26
7429-90-5 | Aluminum 5670 2.93 117 1 SW6010B 9K10002 | 11/11/09 19:13
7440-36-0 | Antimony 0293 | o879 1 gy AT sweoroB | sk10002 | 117110091913 | MSL
7440-38-2 | Arsenic , 134 0176 | 0293 1 SW6010B 9K10002 | 11/11/09 19:13
7440-39-3 | Barium 163 0.293 2.34 1 SW6010B 9K10002 | 11/11/0919:13
7440-41-7 | Beryllium 0.0864 00586 | 0293 1 ] SW6010B 9K10002 | 11/11/0919:13
7440-43-9 | Cadmium 029b[ o 00586 | 0293 1 b SW6010B 9K10002 | 11/11/0919:13 [MAL-
7440-70-2 | Calcium © 1250 586 293 1 SW6010B 9K10002 | 11/11/0919:13 |
744047-3 | Chromium ' 5.62 0117 | 0203 1 | | sweos 9K10002 | 11/11/09 19:13 WSH
7440484 | Cobalt 0.339 0293 | 0733 1 NIl sweoios 9K10002 | 11/11/09 19:13 | MSH
7440-50-8 | Copper 322 0293 | 0586 1 Tl swenos 9K10002 | 11/11/09 19:13 WSH
7439-89-6 | Iron 3440 176 5.86 1 SW6010B 9K10002 | 11/11/0919:13
7439-92-1 | Lead 19.1 00879 | 0.176 1 SW6010B 9K10002 | 11/11/0919:13 |
7439-95-4 | Magnesium 320 586 293 1 wJ| sweoios 9K10002 | 11/11/09 1913 |SL
7439-96-5 | Manganese 207 0176 | 087 1 SW6010B 9K10002 | 11/11/0919:13 |
7440-02-0 | Nickel 1.63 0293 | 0586 1 A J|  sweoioB 9K10002 | 11/11/09 19:13 | MSH
7440-09-7 | Potassium 215 58.6 293 1 | sweol0B 9K10002 | 11/11/09 19:13 MSH
7782492 | Selenium 0.220 0176 | 0293 1 ] sw6010B | 9K10002 | 11/11/09 19:13
7440224 | Sitver 0117 | 0293 1 U SW6010B 9K10002 | 11/11/09 19:13
7440-23-5 | Sodium 58.6 293 | uyf SW6010B 9K10002 | 11/11/09 19:13
7440-28-0 | Thallium 0234 | 0.469 1 U SW6010B 9K10002 | 11/11/09 19:13
7440-62-2 | Vanadium 8.45 0293 | 0733 1 SW6010B 9K10002 | 11/11/09 19:13
7440-66-6 | Zinc 286 0.293 117 1 9(9 SW6010B 9K10002 | 11/11/09 19:13 MS([
4
¢
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ANALYSIS DATA SHEET

%

MR07-SS04-09D

Laboratory: Empirical Laboratories, LLC SDG:  UXO7_001
Client: CH2M Hill Inc. Project:  Lejeune CTQ014 (UX07)
Matrix: Soil Laboratory ID:  0911020-12
Sampled: 11/02/09 14:10 Received:  11/03/09 08:15
% Solids:  89.25

_ Concentration Dilution :

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.140 | 0280 1 u SW9012A 9K11002 | 11/12/09 13:44
7439-97-6 | Mercury 0.0297 00146 | 0.0370 1 ] SW7471A - | 9K10005 | 11/12/09 09:51
7429-90-5 | Aluminum 6140 5.49 22,0 2 ﬁ/ SW6010B 9K10002 | 12/01/09 02:52
7440-36-0 | Antimony 0.275 0.824 1 UM (A sweoi0B 9K10002 | 11/11/09 19:18 M.SL
7440-38-2 | Arsenic 121 0.16s | 0275 1 SW6010B 9K10002 | 11/11/09 19:18
7440-39-3 | Barium 133 0275 2.20 1 SW6010B 9K10002 | 11/11/09 19:18
7440-41-7 | Beryllium 0.0890 0.0549 | 0275 1 J SW6010B 9K10002 | 11/11/09 19:18
7440-43-9 | Cadmium 0.303 0.0549 | 0275 1 SW6010B | 9K10002 | 11/11/09 19:18 [MGL-
7440-70-2 | Calcium 32800 110 549 2 't SW6010B 9K10002 | 12/01/09 02:52 | -
7440-47-3 | Chromium 7.13 0.110 | 0275 1 X Il sweoion 9K10002 | 11/11/0919:18 | MS }"
7440-48-4 | Cobalt 0.387 0275 | 0.687 1 g SW6010B 9K10002 | 11/11/09 19:18 MSP{
7440-50-8 | Copper 2.30 0275 | o0.549 1 A7 SW6010B 9K10002 | 11/11/09 19:18 yMSs»f
7439-89-6 | Iron - 2870 1.65 5.49 1 SW6010B 9K10002 | 11/11/09 19:18
7439-92-1 | Lead 7.79 0165 | 0330 2 })’ SW6010B 9K10002 | 12/01/09 02:52
7439-95-4 | Magnesium 705 54.9 275 1 X sweoios 9K10002 | 11/11/09 19:18 | (SL
7439-96-5 | Manganese 17.7 0.16s | 0824 1 SW6010B 9K10002 | 11/11/09 19:18
7440-02-0 | Nickel 141 0275 | 0.549 1 A | sweoos 9K10002 | 11/11/09 19:18 M.)"\-]
7440-09-7 | Potassium 303 54.9 275 1 XN TJ|  swe010B 9K10002 | 11/11/09 19:18 MSR
778249-2 | Selenium 0.165 | 0275 1 SW6010B 9K10002 | 11/11/09 19:18
7440-22-4 | Silver 0110 | 0275 1 U SW6010B - |.9K10002 | 11/11/09 19:18
7440-23-5 | Sodium 106 54.9 275 1 ﬁ% SW6010B 9K10002 | 11/11/09 19:18 MSH
7440-28-0 | Thallium 0.165 | 0439 1 U SW6010B 9K10002 | 11/11/09 19:18
7440-62-2 | Vanadium 8.80 0275 | 0.687 1 SW6010B 9K10002 | 11/11/09 19:18
7440-66-6 | Zinc 16.6 0549 | 220 2 AT  sweoton 9K10002 | 12/01/09 02:52 M’—f
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ANALYSIS DATA SHEET MRO07-SS05-09D

Laboratory: Empirical Laboratories, LLC SDG:  UXOQ7 001
Client: CH2M Hill Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911020-13
Sampled: 11/02/09 14:25 Received:  11/03/09 08:15
% Solids: 87.86
Concentration Dilution :

CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.142 0.285 1 U SW9012A 9K11002 | 11/12/09 13:47
7439-97-6 | Mercury 0.0702 0.0135 0.0341 1 SW7471A 9K10005 | 11/12/09 09:52
7429-90-5 | Aluminum 9240 285 114 1 SW6010B 9K10002 | 11/11/09 19:23
7440-36-0 Antimony 0.285 0.854 1 9)( u SW6010B 9K10002 | 11/11/09 19:23 MS L
7440-38-2 | Arsenic 1.18 0.171 0.285 1 o SW6010B 9K10002 | 11/11/09 19:23
7440-39-3 | Barium 19.0 0.285 228 1 SW6010B 9K10002 | 11/11/09 19:23
7440-41-7 | Beryllium 0.0802 0.0569 0.285 1 J SW6010B 9K10002 | 11/11/09 19:23
7440-43-9 | Cadmium 03039 od4e 00569 | 0.285 1 u SW6010B 9K10002 | 11/11/09 19:23 W L
7440-70-2 | Calcium 8400 56.9 285 1 SW6010B 1 9K10002 | 11/11/09 19:23
7440-47-3 | Chromium 8.24 0.114 0.285 1 )( 7 SW6010B 9K10002 | 11/11/09 19:23 m,g P{
7440-48-4 | Cobalt 0389 0285 | o711 1 NI | swe0l10B 9K10002 | 11/11/09 19:23 [M$ I’{
7440-50-8 | Copper 2.06 0.285 0.569 1 )V g} SW6010B 9K10002 | 11/11/09 19:23 MSH
7439-89-6 [ Iron 2770 1.71 5.69 1 SW6010B 9K10002 | 11/11/09 19:23
7439-92-1 | Lead 6.28 0.0854 0.171 1 SW6010B 9K10002 .| 11/11/09 19:23
7439-95-4 | Magnesium 415 56.9 285 1 A ) SW6010B 9K10002 | 11/11/09 19:23 MS L
7439-96-5 | Manganese 11.7 0.171 0.854 1 SW6010B 9K10002 | 11/11/09 19:23
7440-02-0 | Nickel 1.89 0.285 0.569 1 ,N j SW6010B 9K10002 | 11/11/09 19:23 MSH
7440-09-7 | Potassium 330 56.9 285 1 XT SW6010B 9K10002 | 11/11/09 19:23 MSH
7782-49-2 | Selenium 0.171 0.285 1 U SW6010B 9K10002 | 11/11/09 19:23
7440-22-4 | Sitver 0.171 0.285 1 U SW6010B 9K10002 | 11/11/09 19:23
7440-23-5 | Sodium 56.9 285 1 U f SW6010B 9K10002 | 11/11/09 19:23
7440-28-0 | Thallium 0.171 0.455 1 U SW6010B 9K10002 | 11/11/09 19:23
7440-62-2 | Vanadium 10.3 0.285 0.711 1 SW6010B 9K10002 | 11/11/09 19:23
7440-66-6 | Zinc 17.3 0.285 1.14 1 ﬁ j' SW6010B 9K10002 | 11/11/09 19:23 MS“f

L
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ANALYSIS DATA SHEET

MRO07-SS06-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO7 001
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 07
Matrix: Soil Laboratory ID: =~ 0911020-14
Sampled: 11/02/09 14:40 Received:  11/03/09 08:15
% Solids:  76.23
Concentration .| Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 [Cyanide 0.164 0.328 1 U SW9012A 9K11002 | 11/12/09 13:48
7439-97-6 | Mercury 0.0296 0.0171 0.0433 1 J SW7471A 9K10005 | 11/12/09 09:54
7429-90-5 | Aluminum 5790 315 12.6 1 SW6010B 9K10002 | 11/11/09 19:27
7440-36-0 | Antimony 0.315 0.946 1 yf J sweoi0B 9K10002 | 11/11/09 19:27 |[IMSL
7440-38-2 | Arsenic 1.34 0.189 0.315 1 SW6010B 9K10002 | 11/11/09 19:27
7440-39-3 | Barium 16.2 0315 252 1 SW6010B 9K10002 | 11/11/09 19:27
7440-41-7 | Beryllium 0.0843 0.0631 0.315 1 J SW6010B 9K10002 | 11/11/09 19:27
7440-43-9 | Cadmium 6. [5 o303~ 0.0631 0.315 1 VW 4 SW6010B 9K10002 | 11/11/09 19:27 IV\ BL
7440-70-2 | Calcium 10200 63.1 315 1 SW6010B 9K10002 | 11/11/09 19:27
7440-47-3 | Chromium 7.03 0.126 0.315 1 )P’ 7 SW6010B 9K10002 | 11/11/09 19:27 MS H
7440484 | Cobalt 0.414 0315 | 0.788 1 w7l swe010B 9K10002 | 11/11/09 19:27 MSPf
7440-50-8 | Copper 4.62 0.315 0.631 1 )Lj SW6010B 9K10002 | 11/11/09 19:27 NS H
7439-89-6 | Iron 3240 1.89 631 1 SW6010B 9K10002 | 11/11/09 19:27
7439-92-1 | Lead 19.1 0.0946 0.189 1 -SW6010B 9K10002 | 11/11/09 19:27
7439-95-4 | Magnesium- 542 63.1 315 1 é)( J SW6010B 9K10002 | 11/11/09 19:27 MSL
7439-96-5 | Manganese 24.1 0.189 0.946 1 SW6010B 9K10002 | 11/11/0919:27
7440-02-0 | Nickel 2.07 0315 | 0.631 1 ) SW6010B 9K10002 | 11/11/09 19:27 MSM
7440-09-7 | Potassium 269 63.1 315 1 ' .!)Il g SW6010B 9K10002 | 11/11/09 19:27 W P'
7782-49-2 | Selenium 0.207 0.189 0.315 1 J SW6010B 9K10002 | 11/11/09 19:27
7440-22-4 | Silver 0.126 0.315 1 u SW6010B 9K10002 | 11/11/09 19:27
7440-23-5 | Sodium 63.1 315 1 U f SW6010B 9K10002 | 11/11/09 19:27
7440-28-0 | Thallium 0.189 0.505 1 U SW6010B 9K10002 | 11/11/09 19:27
7440-62-2 | Vanadium 10.0 0.315 0.788 1 SW6010B 9K10002 | 11/11/09 19:27
7440-66-6 | Zinc 335 0.315 1.26 1 J j SW6010B 9K10002 | 11/11/09 19:27 Wl’(
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ANALYSIS DATA SHEET

MR07-S507-09D

3|2 ] 10

Laboratory: Empirical Laboratories, LLC SDG: UXO7_001
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911020-15
Sampled: 11/02/09 15:00 Received:  11/03/09 08:15
% Solids:  83.63
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 | Cyanide 0.149 0.299 1 U SW9012A 9K11002 | 11/12/09 13:49
7439-97-6 | Mercury 0.0254 0.0141 0.0359 1 J SW7471A 9K10005 | 11/12/09 09:55
7429-90-5 | Aluminum 8080 2.87 11.5 1 SW6010B 9K10002 | 11/11/09 19:32
7440-36-0 | Antimony 0.287 0.862 1 yx u j SW6010B 9K10002 | 11/11/09 19:32 MS
7440-38-2 | Arsenic 1.98 0.172 0.287 1 SW6010B 9K10002 | 11/11/0919:32
7440-39-3 | Barium 16.1 0.287 2.30 1 SW6010B 9K10002 | 11/11/09 19:32
7440-41-7 | Beryllium 0.0760 0.0575 0.287 1 J SW6010B 9K10002 | 11/11/0919:32
7440-43-9 | Cadmium $.23% LEEDS 0.0575 | 0.287 1 us SW6010B 9K10002 | 11/11/09 19:32 | M
7440-70-2 | Calcium 1840 57.5 287 1 SW6010B 9K10002 | 11/11/0919:32
7440-47-3 | Chromium 8.83 0.115 0.287 1 p.avi SW6010B 9K10002 | 11/11/0919:32 NS
7440-48-4 | Cobalt 0.510 0.287 0.719 1 w7 SW6010B 9K10002 | 11/11/09 19:32
7440-50-8 | Copper 1.89 0.287 0.575 1 AT SW6010B 9K10002 | 11/11/0919:32 | ¢
7439-89-6 | Iron 5510 1.72 5.75 1 SW6010B 9K10002 | 11/11/09 19:32
7439-92-1 | Lead 8.12 0.0862 0.172 1 SW6010B 9K10002 11/11/09 19:32
7439-95-4 | Magnesium 344 57.5 287 1 X7 SW6010B 9K10002 | 11/11/0919:32 V5L
1 7439-96-5 | Manganese 16.6 0.172 0.862 1 SW6010B 9K10002 | 11/11/0919:32
7440-02-0 | Nickel 4.56 0.287 0.575 1 J ol SW6010B 9K10002 | 11/11/09 19:32 ]/i_q
7440-09-7 | Potassium 265 57.5 287 1 ;LN'{ SW6010B 9K10002 | 11/11/0919:32 m_ﬂ
7782-49-2 | Selenium 0.245 0.172 0.287 1 J SW6010B 9K10002 | 11/11/09 19:32
7440-22-4 | Silver 0.172 0.287 1 8] SW6010B 9K10002 | 11/11/09 19:32
7440-23-5 | Sodium 57.5 287 1 Uﬁ SW6010B 9K10002 | 11/11/09 19:32
7440-28-0 | Thallium 0.230 0.460 1 U SW6010B 9K10002 | 11/11/09 19:32
7440-62-2 | Vanadium 126 0.287 0.719 1 SW6010B 9K10002 | 11/11/09 19:32
7440-66-6 | Zinc 14.3 0.287 1.15 1 J T SW6010B 9K10002 | 11/11/09 19:32 %H
Jos
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METALS & CYANIDE
USEPA Region IV - Level [V Review

SDG #: UX07_002

Site: MCB Camp Lejeune, CTO-014, UX0O-07

Client: CH2M HILL, Inc., Virginia Beach, Virginia Date: January 22, 2010

Laboratory: Empirical Laboratories, Nashville, Tennessee Reviewer: _Nancy Weaver

EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO07-SS35-09D 0911026-01 Soil
2 MRO07-S836-09D 0911026-02 Soil
3 MR07-S837-09D 0911026-03 Soil
4 MRO07-SS38-09D 0911026-04 Soil
5 MRO07-S840-09D 0911026-05 Soil
6 MR07-S841-09D 0911026-06 Soil
7 MR07-SS41D-09D 0911026-07 Soil
8 MRO07-8842-09D 0911026-08 Soil
8MS MRO07-S842-09DMS 0911026-08MS Soil
§MSD MR07-SS42-09DMSD 0911026-08MSD Soil
9 MR07-S839-09D 0911026-09 Soil
10 MRO7-SS19-09D 0911026-10 Soil
11 MRO07-SS22-09D 0911026-11 Soil
11MS MRO07-SS22-09DMS 0911026-11MS Soil
11MSD MRO07-S822-09DMSD 0911026-11MSD Soil
12 MR07-SS21-09D 0911026-12 Soil
13 MR07-SS21D-09D 0911026-13 Soil
14 MR07-SS23-09D 0911026-14 Soil
15 MRO07-S824-09D 0911026-15 Soil
16 MRO07-SS25-09D 0911026-16 Soil
17 MRO07-S826-09D 0911026-17 Soil
18 MR07-S528-09D 0911026-18 Soil
19 MR07-SS30-09D 0911026-19 Soil
20 MR07-SS32-09D 0911026-20 Soil

21 MRO07-EB110309-SS 0911026-21 Water
22 MRO07-SS34-09D 0911026-22 Soil
23 MRO07-S829-09D 0911026-23 Soil
24 MR07-S827-09D 0911026-24 Soil
25 MR07-SS31-09D 0911026-25 Soil
26 MRO07-SS31D-09D 0911026-26 Soil
27 MRO7-SS33-09D 0911026-27 Soil
28 MRO07-SS14-09D 0911026-28 Soil
29 MRO07-SS13-09D 0911026-29 Soil
30 MRO07-SS16-09D 0911026-30 Soil
31 MRO07-SS18-09D 0911026-31 Soil

[ 156 Jamestown Road, Suite A« Williamsburg, Virginia 23185 Telephone: 757-564-0090 -
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EDS ID Client Sample ID Laboratory Sample ID Matrix
32 MR07-FB110309 0911026-32 Water
33 MRO07-SS15-09D 0911026-33 Soil
34 MRO07-SS20-09D 0911026-34 Soil
35 MRO07-SS17-09D 0911026-35 Soil

The USEPA “Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review,” October 2004, and professional judgement were used in evaluating the data in this
summary report.

Holding Times - All samples were prepared and analyzed within 14 days for cyanide, 28 days for
mercury and 180 days for all other metals.

Calibration - The ICV and CCV %R values were acceptable except the following.

Compound %R Qualifier Affected Samples

Barium (many CCVs) 88.3%, 85.8%, 86.9% /gy 22-31, 33-35

CRDL Standard - The CRDL standards exhibited acceptable %R values.

Method and Calibration Blanks - The method blanks and continuing calibration blanks exhibited
contamination for several compounds, however, all sample results are non-detect or greater than
5X the blank concentration with the exception of the following:

Blank ID Compound Conc. Action Level | Qualifier Affected Samples
mg/kg mg/kg
9K11008-BLK1 Cadmium 0.0786 0.393 U 1-12, 14-20
9K11010-BLK1 Cadmium 0.0596 0.298 U 22-26, 29, 30, 33-35

Field and Equipment Blank - Field QC results are summarized below.

Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L mg/kg
MRO07-FB110309 Cadmium 0.381 0.0953 None See MB
MRO07-EB110309-SS Cadmium 0.342 0.0855 None See MB
Copper 19.5 4.875 U 1,2, 4-13, 15, 16, 18-20, 22-
26, 29, 30, 33, 34
Lead 1.12 0.28 None All >5X
Zinc 13.1 3.275

ICP Interference Check Sample - All %R values were acceptable.

Environmental Data Services, Inc. 2 MCB Camp Lejeune, CTO-014
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Matrix Spike/Duplicate - The matrix spike/duplicate samples exhibited acceptable %R and RPD

values except the following.

MS/MSD Sample ID Compound %R Qualifier Affected Samples
8 Antimony 51.7%/47.3%/0k J/al 1-20
Potassium 132%/130%/0k J 1-20
Sodium 128%/128%/0Ok J 4,9
Calcium Ok/Ok/74 J 1-20
11 Antimony 48.0%/52.1%/0k J/Jl 1-20
Lead 0Ok/127%/0k J 1-20
Potassium 144%/134%/0Ok
Sodium 126%/126%/0k J 4,9
Zinc 150%/130%/Ok J 1-20

LCS - The LCS samples exhibited acceptable %R values.

ICP Serial Dilution - The ICP serial dilution sample exhibited acceptable %D values.

Field Duplicates - Field duplicate results are summarized below.

Compound MR07I;ISS41-O9D MRO7;ISIZ/LL ;D-09D RPD Qualifier
Mercury 0.0330 0.0353 7% None
Aluminum 4150 3940 5% None
Arsenic 1.06 1.03 3% None
Barium 14.4 14.1 2% None
Beryllium 0.0834 0.0832 0% None
Calcium 1880 1450 26% None
Chromium 5.04 491 3% None
Cobalt 0.327 0.317 3% None
Iron 2320 2290 1% None
Lead 22.5 22.2 1% None
Magnesium 230 230 0% None
Manganese 16.9 15.7 7% None
Nickel 1.55 1.48 5% None
Potassium 156 148 5% None
Selenium 0.274 0.394 36% None
Vanadium 6.64 6.42 3% None
Zinc 17.3 18.0 4% None

Compound MR07I;ISg/kS2£ -09D MR07;§:/%(;D_09D RPD Qualifier
Mercury 0.0175 0.0230 27% None
Aluminum 3890 3710 5% None
Antimony 0.337 0.448 28% None

Environmental Data Services, Inc. 3 MCB Camp Lejeune, CTO-014
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Compound MROZ;Z/kSZgl -09D MRO7;::/%:%D-09D RPD Qualifier
Arsenic 1.60 1.63 2% None
Barium 15.8 12.1 27% None

Beryllium 0.0626 0.0704 12% None

Cadmium 0.348 0.394 12% None
Calcium 11900 18200 42% None

Chromium 5.28 5.41 2% None
Cobalt 0.384 0.412 7% None

Iron 2500 2380 5% None
Lead 13.7 13.9 1% None

Magnesium 366 460 23% None

Manganese 22.0 28.4 25% None
Nickel 1.61 1.66 3% None

Potassium 234 240 3% None
Selenium 0.309 0.225 31% None

Vanadium 6.87 6.95 1% None

Zinc 30.1 33.0 9% None

Compound MR07r;1th/S]S; 1-09D 1\/[R07§/3;{1gD-09D RPD Qualifier
Mercury 0.0302 0.0366 19% None

Aluminum 6010 7710 25% None

Antimony 0.546 0.322 52% None
Arsenic 2.10 2.15 2% None
Barium 13.8 16.5 18% None

Beryllium 0.0795 0.0799 1% None
Calcium 1100 1270 14% None

Chromium 6.27 8.38 29% None
Cobalt 0.374 0.460 21% None

Iron 3790 5610 39% None
Lead 11.6 11.1 4% None

Magnesium 245 314 25% None

Manganese 13.2 14.4 9% None
Nickel 1.71 2.00 16% None

Potassium 217 256 16% None
Selenium 0.379 0.363 4% None

Vanadium 9.00 12.3 31% None

Zinc 18.3 19.1 4% None

Compound Quantitation - No discrepancies were identified.
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ANALYSIS DATA SHEET MRO7:SS35-09D
Laboratory: Empirical Laboratories, LLC SDG: UXQ07_002
Client: CH2M Hill, Inc. Project:  Lejeune CT0O014 07
Matrix: Soil Laboratory ID:  0911026-01
Sampled: 11/03/09 13:20 Received:  11/04/09 08:00
% Solids: 88.78
Concentration Dilution

CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.141 | 0282 1 U SW9012A 9K16006 | 11/17/09 09:38
7439-97-6 | Mercury 0.116 00157 | 0.0398 1 SW7471A 9K10005 | 11/12/09 09:56
7429-90-5 | Aluminum 5870 2.1 10.8 1 SW6010B 9K11008 | 11/12/09 15:21
7440-36-0 | Antimony 0.289 0271 0.812 1 (T SW6010B 9K11008 | 11/12/09 15:21 | MSL-
7440-38-2 | Arsenic 1.80 0162 | o027 1 SW6010B 9K11008 | 11/12/09 15:21
7440-39-3 | Barium 135 0271 217 1 SW6010B 9K11008 | 11/12/09 15:21
7440-41-7 | Beryllium 0.0679 00542 | 027 1 J SW6010B 9K11008 | 11/12/09 15:21
7440-43-9 | Cadmium 0. I $:360 00542 | 027 1 YA SW6010B 9K11008 | 11712009 1521 |MBL
7440-70-2 | Calcium 1250 542 271 1 ;7 SW6010B | 9K11008 | 11/12/09 15:21 MDF
7440-47-3 | Chromium 6.86 0108 | 027 1 SW6010B 9K11008 | 11/12/09 15221
7440484 | Cobalt 0.387 0.271 0.677 1 J SW6010B 9K11008 | 11/12/09 15:21
7440-50-8 | Copper 3.07. 0271 | 0542 1 W SW6010B 9K11008 | 11/12/09 15:21
7439-89-6 | Iron 4510 1.62 5.42 1 SW6010B oK11008 | 111209 1521 | EBL
7439-92-1 | Lead 10.9 00812 | 0.162 1 |ogw SW6010B 9K11008 | 11712/09 1521 [MSH
7439-95-4 | Magnesium 254 542 2 1 J SW6010B 9K11008 | 11/12/09 15:21
7439-96-5 | Manganese 14.8 0162 | 0812 1 SW6010B 9K11008 | 11/12/09 15:21
7440-02-0 | Nickel 1.41 0271 | 0.542 1 SW6010B 9K11008 | 11/12/09 15:21
7440-09-7 | Potassium 238 54.2 27 e SW6010B 9K11008 | 1171209 15221 MS*‘[
778249-2 | Selenium 0.364 0162 | 027 1 SW6010B 9K11008 | 11/12/09 15:21
7440-22-4 | Silver 0108 | 027 1 U SW6010B 9K11008 | 11/12/09 15:21
7440-23-5 | Sodium 542 271 1 Ui}l SW60108 9K11008 | 11/12/09 15:21
7440-28-0 | Thallium 0.162 | 0433 1 U SW6010B 9K11008 | 11/12/09 15:21
7440-62-2 | Vanadium 10.4 0271 | 0677 1 SW6010B 9K11008 | 11/12/09 15:21
7440-66-6 | Zinc 16.1 0.271 1.08 1| If“"’ SW6010B 9K11008 | 11/12/09 15:21 ,M%”l—i
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ANALYSIS DATA SHEET

MR07-SS36-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO7 002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  .0911026-02
Sampled: 11/03/09 13:20 Received: 11/04/09 08:00
% Solids:  89.40
Concentration Dilution
CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Method Batch Analyzed
§7-12-5 -| Cyanide 0140 | 0280 | 1 SW9012A 9K16006 | 11/17/09 10:03
7439-97-6 | Mercury 0.0295 00136 | 00346 | .1 SW7471A 9K10005 | 11/12/09 09:57
7429-90-5 | Aluminum 5220 2.73 10.9 - 1 SW6010B C9K11008 | 11/12/09 15:26
7440-36-0 | Antimony 0273 | 03818 1 WTuf SW6010B 9K11008 | 11/12/09 15:26 | MSL-
7440-38-2 | Arsenic 115 0164 | 0273 1 SW6010B 9K11008 | 11/12/09 15:26
7440-39-3 | Barium _ 10.9 0273 2.18 1 SW6010B 9K11008 | 11/12/09 15:26
7440-41-7 | Beryllium 0.0582 0.0546 | 0273 1 SW6010B 9K11008 | 11/12/09 15:26
7440-43-9 | Cadmium 0.21% 0:249 0.0546 | 0273 1 194 SW6010B 9K11008 | 111209 15:26 | P
7440-70-2 | Calcium 12500 54.6 273 1 i d SW6010B 9K11008 | 11112109 1526 | MO f
744047-3 | Chromium 6.85 0.109 | 0273 1 SW6010B 9K11008 | 11/12/09 15:26
7440-48-4 | Cobalt 0.442 0273 | o0.682 1 SW6010B 9K11008 | 11/12/09 15:26
7440-50-8 | Copper 431 0273 | 0546 1 U SW6010B 9K11008 | 11/12/09 15:26 E_g(;
7439-89-6 | Iron 3350 1.64 5.46 1 SW60108 9K11008 | 11/12/09 15:26
7439-92-1 | Lead 15.2 0.0818 | o0.164 1 |oy SW6010B 9K11008 | 11/12/09 15:26 Mw
7439-95-4 | Magnesium 375 54.6 273 1 SW6010B 9K11008 | 11/12/09 15:26
7439-96-5 | Manganese 16.7 0.164 | 0818 1 SW60108 9K11008 | 11/12/09 15:26
7440-02-0 | Nickel 1.59 0273 | 0.546 1 SW6010B 9K11008 | 11/12/09 15:26
7440-09-7 | Potassium 294 54.6 273 1 |7y SW6010B 9K11008 | 1171209 15:26 | MUSH
7782-49-2 | Selenium 0383 0164 | 0273 1 SW6010B 9K11008 | 11/12/09 15:26
7440-22-4 | silver 0109 | 0273 1 SW60108 9K11008 | 11/12/09 15:26
7440-23-5 | Sodium 54.6 273 1 U SW6010B 9K11008 | 11/12/09 15:26
7440-28-0 | Thallium 0218 | 0437 1 u SW6010B 9K11008 | 11/12/09 15:26
7440-62-2 | Vanadium 8.21 0273 | 0.682 1 SW6010B 9K11008 | 11/12/09 15:26
7440-66-6 | Zinc 19.1 0.273 1.09 1 [T e SW6010B 9K11008 | 11/12/09 15:26 MQH
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ANALYSIS DATA SHEET MRO7-SS37.09D
Laboratory: Empirical Laboratories, LLC SDG: UXO07_002
Client: CH2M Hill, Inc. Project:  Lejeune CTOO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-03
Sampled: 11/03/09 13:40 Received:  11/04/09 08.00
% Solids: 82.59
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.151 0.303 1 u .SW9012A 9K16006 | 11/17/09 09:41

7439-97-6 | Mercury 0.0627 00163 | 0.0413 1 SW7471A 9K10005 | 11/12/09 09:59
7429-90-5 | Aluminum 5160 295 11.8 1 SW6010B 9K11008 | 11/12/0915:30
7440-36-0 | Antimony 0.531 0.295 0.886 1 |T e SW6010B 9K11008 | 11/12/0915:30 [pMST
7440-38-2 | Arsenic 270 0.177. | 0295 1 SW6010B 9K11008 | 11/12/09 15:30
7440-39-3 | Barium 14.3 0.295 2.36 1 SW6010B 9K11008 | 11/12/09 15:30
7440-41-7 | Beryllium 0.0737 0.0591 0.295 1 J SW6010B 9K11008 | 11/12/09 15:30
744043-9 | Cadmium 0.318 00591 | 0.295 1 W SW6010B 9K11008 | 1112109 15:30 [ L
7440-70-2 | Calcium 2030 59.1 295 v Ty SW6010B 9K11008 | 1112/0915:30 | MD P
7440-47-3 | Chromium 6.43 0118 0.295 1 SW6010B 9K11008 | 11/12/09 15:30
7440-48-4 | Cobalt 0.368 0.295 0.738 1 J SW6010B 9K11008 | 11/12/09 15:30
7440-50-8 | Copper 6.28 0.295 0.591 1 SW6010B 9K11008 | 11/12/09 15:30
7439-89-6 | Iron 3240 1.77 5.91 1 SW6010B 9K11008 | 11/12/09 15:30
7439-92-1 | Lead 13.0 0.0886 | 0.177 1 7K SW6010B 9K11008 | 11/12/09 15:30 | LiSHf
7439.95-4 | Magnesium 264 59.1 295 1 J SW6010B 9K11008 | 11/12/09 15:30
7439-96-5 | Manganese 153 0.177 | 0.886 1 SW6010B 9K11008 | 11/12/09 15:30
7440-02-0 | Nickel 1.46 0.295 0.591 1 SW6010B 9K11008 | 11/12/09 15:30
7440-09-7 | Potassium 252 59.1 295 1| T SW6010B 9K11008 | 1112091530 | JASH
7782-49-2 | Selenium 0.449 0.177 0.295 1 SW6010B 9K11008 | 11/12/09 15:30 »
7440-22-4 | Silver 0.118 0.295 1 U SW6010B 9K11008 | 11/12/09 15:30
7440-23-5 | Sodium 59.1 295 1 U‘l SW6010B 9K11008 | 11/12/09 15:30
7440-28-0 | Thallium 0.236 0;473 1 0] SW6010B 9K11008 | 11/12/09 15:30
7440-62-2 | Vanadium 8.77 0.295 0.738 1 SW6010B 9K11008 | 11/12/09 15:30
7440-66-6 | Zinc 260 0295 | 118 1 |Tgw SW6010B 9K11008 ‘| 111209 1530 | MSH

n v
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ANALYSIS DATA SHEET RO7-5535.09D
Laboratory: Empirical Laboratories, LLC SDG: UXO7 002
Client: CH2M Hill, Inc. Project: Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-04
Sampled: 11/03/09 13:35 Received:  11/04/09 08:00
% Solids:  88.06
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 |Cyanide 0.142 0.284 1 U SW9012A 9K16006 | 11/17/09 09:42
7439-97-6 | Mercury 0.0271 0.0148 0.0375 1 J SW7471A 9K10005 | 11/12/09 10:00
7429-90-5 | Aluminum 10600 2.74 11.0 1 SW6010B 9K11008 | 11/12/09 15:35
7440-36-0 | Antimony 0.274 0.823 1 [y SW6010B 9K11008 | 11/12/09 15:35 ML
7440-38-2 | Arsenic 1.84 0.165 0.274 1 SW6010B 9K11008 | 11/12/09 15:35
7440-39-3 { Barium 18.8 0.274 2.19 1 SW6010B 9K11008 | 11/12/09 15:35
7440-41-7 | Beryllium . 0.0865 0.0549 0274 1 J SW6010B 9K11008 - | 11/12/09 15:35
7440-43-9 | Cadmium 0;’3..’11( o-t09 00549 | 0.274 1 TV 4 SW6010B 9K11008 | 11/12/0915:35 Wé(/
7440-70-2 | Calcium 22100 54.9 274 1 Js SW6010B 9K11008 | 11/12/09 15:35 MaiP
7440-47-3 | Chromium 114 0.110 1 0.274 1 SW6010B 9K11008 | 11/12/09 15:35
7440-48-4 | Cobalt 0.829 0.274 0.686 1 SW6010B 9K11008 | 11/12/09 15:35
7440-50-8 | Copper 1.47 0.274 0.549 1 A SW6010B 9K11008 | 11/12/09 15:35 665/
7439-89-6 | Iron 6730 1.65 5.49 1 SW6010B 9K11008 | 11/12/09 .15:35
7439-92-1 | Lead 6.89 00823 | o0.165 1 |7V SW6010B 9K11008 | 11/12/09 15:35 ]ugq
7439-95-4 | Magnesium 611 54.9 274 1 SW6010B 9K11008 | 11/12/09 15:35
7439-96-5 | Manganese iS.6 0.165 0.823 1 SW6010B 9K11008 | 11/12/09 15:35
7440-02-0 | Nickel 2.75 0.274 0.549 1 SW6010B 9K1 1008 11/12/09 15:35
7440-09-7 | Potassium 352 549 274 1 [T A SW6010B 9K11008 | 1112109 1535 |MSH
7782-49-2 | Selenium 0.535 0.165 0.274 1 SW6010B 9K11008 | 11/12/09 15:35
7440-22-4 | Silver 0.165 0.274 1 U SW6010B 9K11008 | 11/12/09 15:35
7440-23-5 | Sodium 75.7 54.9 274 1 :f }4( SW6010B 9K11008 | 11/12/09 15:35 WlW
7440-28-0 | Thallium 0.165 0.439 1 U SW6010B 9K11008 | 11/12/09 15:35
7440-62-2 | Vanadium 15.5 0.274 0.686 1 SW6010B 9K11008 | 11/12/09 15:35
7440-66-6 | Zinc 713 0274 1.10 1 gV SW6010B 9K11008 | 11/12/09 15:35 MS’I’f
Q/U/J Page 4 of 35
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ANALYSIS DATA SHEET MRO7-5540.09D

Laboratory: Empirical Laboratories, LLC SDG:  UXO7 002

Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)

Matrix: Soil Laboratory ID: . 0911026-05

Sampled: . 11/03/09 13:55 .Received:  11/04/09 08:00
% Solids: 83.59
Concentration Dilution
CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 |Cyanide 0.150 0.299 1 U SW9012A 9K16006 | 11/17/09 09:44
7439-97-6 | Mercury 0.0285 0.0161 | 0.0408 1 ] SW7471A 9K10005 | 11/12/09 10:04
7429-90-5 | Aluminum 6110 2,95 118 1 SW6010B 9K11008 | 11/12/09 15:40
7440-36-0 | Antimony 0295 0.884 1 g uw SW6010B 9K11008 | 11/12/09 15:40 MSL
7440-38-2 | Arsenic 1.34 0.177 0.295 1 SW6010B 9K11008 | 11/12/09 15:40
7440-39-3 | Barium 153 0.295 2.36 1 SW6010B 9K11008 | 11/12/09 15:40
7440-41-7 | Berylium 0.0897 0.0589 | 0295 1 ] SW6010B 9K11008 | 11/12/09 15:40
7440439 | Cadmium 0.329 0.0589 | 0.295 1 W SW6010B 9K11008 | 11/12/09 15:40 N@U
7440-70-2 | Calcium 8530 58.9 295 1 -+ 7 SW6010B 9K11008 | 11/12/09 15:40 MDP
7440-47-3 | Chromium 9.06 0.118 0.295 1 SW6010B 9K11008 | 11/12/09 15:40
7440-48-4 | Cobalt 0.402 0.295 0.737 1 ] SW6010B 9K11008 | 11/12/09 15:40
7440-50-8 | Copper 3.48 0.295 0.589 1 7 SW6010B 9K11008 | 1111209 15:40 |8 &
7439-89-6 | Tron 3390 177 5.89 1 SW6010B 9K11008 | 11/12/09 15:40
7439-92-1 | Lead 320 0.0884 |- 0.177 1 | T¥ SW6010B 9K11008 | 111209 15:40 | USH
7439954 | Magnesium 349 589 295 1 SW6010B 9K11008 | 11/12/09 15:40
7439-96-5 | Manganese 18.2 0177 | 03884 1 SW6010B 9K11008 | 11/12/09 15:40
7440-02-0 | Nickel 1.94 0.295 0.589 1 SW6010B 9K11008 | 11/12/09 15:40
7440-09-7 | Potassium 219 589 295 1 o N SW6010B 9K11008 | 11/12/09 15:40 [,(SI—(
7782-49-2 | Selenium 0.417 0.177 0.295 1 SW6010B 9K11008 | 11/12/09 15:40
7440-224 | Silver 0.118 0.295 1 U SW6010B 9K11008 | 11/12/09 15:40
7440-23-5 | Sodium 589 295 1 Ulﬁ SW6010B 9K11008 | 11/12/09 15:40
7440-28-0 | Thaltium 0.236 0.471 1 U SW6010B 9K11008 | 11/12/09 15:40
7440-62-2 | Vanadium 9.42 0.295 0.737 1 SW6010B 9K11008 | 11/12/09 15:40
7440-66-6 | Zinc 309 0.295 1.18 1 iy ¢ SW6010B 9K11008 | 11/12/09 15:40 M‘b—’(
» Page 5 of 35
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ANALYSIS DATA SHEET

MR07-SS41-09D

Laboratory: Empirical Laboratories, LL.C SDG: UXO7 002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-06
Sampled: 11/03/09 14:10 Received:  11/04/09 08:00
% Solids: 83.91
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL | Factor Q Method Batch Analyzed
57-12-5 |Cyanide 0.149 0298 1 U . SW9012A 9K16006 | 11/17/09 09:45
7439-97-6 | Mercury 0.0330 00133 | 0.0337 1 ] SW7471A 9K10005 | 11/12/09 10:05
7429-90-5 | Aluminum 4150 2.94 117 1 SW6010B 9K11008 | 11/12/09 15:45
7440-36-0 | Antimony 0.294 0.881 1 Wl uw SW6010B 9K11008 | 11/12/09 15:45 ‘uﬁb
7440-38-2 | Arsenic 1.06 0.176 0.294 1 SW6010B 9K11008 | 11/12/09 15:45
7440-39-3 | Barium 144 0.294 2.35 1 SW6010B 9K11008 | 11/12/09 15:45
7440-41-7 | Beryllium 0.0834 00587 | 0.294 1 ] SW6010B 9K11008 | 11/12/09 15:45
7440439 | Cadmium 0.294 oo 0.0587 | 0.294 1 (wr SW6010B 9K11008 | 11/12/09 1545 | MGL
7440-70-2 | Calcium 1880 58.7 294 1 5 SW6010B 9K11008 | 11/12/09 15:45 iMDP
7440-47-3 | Chromium 5.04 0.117 0294 1 SW6010B 9K11008 | 11/12/09 15:45
7440-48-4 | Cobalt 0.327 0.294 0.734 1 J SW6010B 9K11008 | 11/12/09 15:45
7440-50-8. | Copper 3.26 0.294 0.587 1Y SW6010B 9K11008 | 11/12/09 1545 | & ¢
7439-89-6 | Iron 2320 1.76 5.87 1 SW6010B 9K11008 | 11/12/09 15:45
7439-92-1 | Lead 225 0.0881 | 0.176 1 | p SW6010B 9K11008 | 11/12/09 15:45 |y SH
7439-95-4 | Magnesium 230 587 294 1 ] 'SW6010B 9K11008 | 11/12/09 15:45
7439-96-5 | Manganese 169 0.176 0.381 1 SW6010B 9K11008 | 11/12/09 15:45
7440-02-0 | Nickel 1.55 0.294 0.587 1 SW6010B 9K11008 | 11/12/09 15:45
7440-09-7 | Potassium 156 58.7 294 1. | T SW6010B 9K11008 | 11/12/09 1545 | JASH
7782-49-2 | Selenium 0274 0.176 0.294 1 I SW6010B 9K11008 | 11/12/09 15:45
7440-22-4 | Silver 0.n7 0.294 1 u SW6010B 9K11008 | 11/12/09 15:45
7440-23-5 | Sodium 58.7 294 1 uxf SWE010B | 9K11008 | 11/12/09 15:45
7440-28-0 | Thallium 0.176 0.470 1 U SW6010B 9K11008 | 11/12/09 15:45.
7440-62-2 | Vanadium 6.64 0.294 0.734 1 SW6010B 9K11008 | 11/12/09'15:45
7440-66-6 | Zinc 173 0.294 1.17 1 [T )( SW6010B 9K11008 | 11/12/09 15:45 MSH
W Page 6 of 35
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ANALYSIS DATA SHEET MRO7-SS41D-09D +
Laboratory: Empirical Laboratories, LLC SDG:  UXO7_002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-07
Sampled: 11/03/09 14:20 Received:  11/04/09 08:00
% Solids:  82.93
Concentration Dilutioﬁ
CAS NO. | Analyte . (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 |Cyanide : 0.151 0.301 1 U SW9012A 9K16006 | 11/17/09 09:46
7439-97-6 | Mercury - 0.0353 0.0152 0.0385 1 J SW7471A 9K10005 | 11/12/09 10:06
7429-90-5 | Aluminum T 3940 2.91 11.7 1 SW6010B 9K11008 | 11/12/09 15:50 .
7440-36-0 | Antimony 0291 | 0874 Uy SW6010B’ 9K11008 | 11/12/09 15:50 | MSL
7440-38-2 | Arsenic 1.03 0.175 0.291 1 SW6010B 9K11008 | 11/12/09 15:50
7440-39-3 | Barium 14.1 0.291 2.33 1 SW6010B 9K11008 | 11/12/09 15:50
7440-41-7 | Beryllium ' 0.0832 0.0583 0.291 1 J SW6010B 9K11008 | 11/12/09 15:50
7440-43-9 | Cadmium . 2491 o27t | 00583 | 0291 | 1 | SW6010B 9K11008 | 11/12/09 15:50 (M A}
7440-70-2 | Calcium 1450’ 58.3 291 1 ‘:T)/ SW6010B 9K11008 | 11/12/09 15:50 MD‘
7440-47-3 | Chromium . 4.91 0.117 0.291 1 SW6010B 9K11008 | 11/12/0915:50 |
7440-48-4 | Cobalt 0.317 0.291 0.728 1 J SW6010B 9K11008 | 11/12/09 15:50
7440-50-8 Copper 2.80 0.291 0.583 1 7 SW6010B 9K11008 | 11/12/09 15:50 [$4L.
7439-89-6 | Iron 2290 1.75 5.83 1 SW6010B 9K11008 | 11/12/09 15:50
7439-92-1 | Lead 22.2 0.0874 0.175 1 7}1/ SW6010B 9K11008 | 11/12/09 15:50 ﬂg}[
7439-95-4 | Magnesium 230 58.3 291 1 J SW6010B 9K11008 | 11/12/09 15:50
7439-96-5 | Manganese . 15.7 0.175 0.874 1 SW6010B 9K11008 | 11/12/09 15:50
7440-02-0 | Nickel o 1.48 0.291 0.583 1 SW6010B 9K11008 | 11/12/09 15:50
7440-09-7 | Potassium 148 58.3 291 1 T SW6010B 9K11008 | 11/12/09 15:50 /m /1
7782-49-2 | Selenium 0.394 0.175 0.291 1 SW6010B 9K11008 | 11/12/09 15:50
7440-22-4 | Silver 0.117 0.291 1 U SW6010B 9K11008 | 11/12/09 15:50
7440-23-5 | Sodium 58.3 291 1 Ufl SW6010B 9K11008 | 11/12/09 15:50
7440-28-0 | Thallium 0.175 0.466 1 U SW6010B 9K11008 | 11/12/09 15:50
7440-62-2 | Vanadium 6.42 0.291 0.728 1 SW6010B 9K11008 | 11/12/09 15:50
7440-66-6 | Zinc 18.0 0.291 117 1 =4 SW6010B 9K11008 | 11/12/09 15:50 | S}
e
gl >-l3
' Page 7 of 35
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ANALYSIS DATA SHEET

MRO07-SS42-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO7 002
Client: CH2M Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-08
Sampled: 11/03/09 14:15 Received:  11/04/09 08:00
% Solids:  82.23
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

§7-12-5 |Cyanide 0.162 0152 | 0304 1 J SW9012A 9K16006 | 11/17/09 09:47
7439-97-6 | Mercury 0.0282 00153 | 00388 1 J SW7471A 9K10005 | 11/12/09 10:08
7429-90-5 | Aluminum 4970 2.98 11.9 1 SW6010B 9K11008 | 11/12/09 15:54
7440-36-0 | Antimony 0298 | 0.894 1y g v SW6010B 9K11008 | 111209 15:54 | ) S
7440-38-2 | Arsenic 1.25 0179 | 0298 1 SW6010B 9K11008 | 11/12/09 15:54
7440-39-3 | Barium 275 0.298 238 1 SW60108 9K11008 | 11/12/09 15:54
744041-7 | Beryllium 0.0846 0.0596 | 0298 1 ] SW6010B 9K11008 | 11/12/09 15:54
7440-43-9 | Cadmium 0,299] oaw | oosos | 0298 Y SW6010B 9K11008 | 1112109 15:54 | MAL
7440-70-2 | Calcium 7070 59.6 298 1 | ¥ SW6010B 9K11008 | 11/12/09 15:54 Y::D?
744047-3 | Chromium 6.51 0119 | 0298 1 SW6010B 9K11008 | 11/12/09 15:54
7440484 | Cobalt 0.382 0298 | 0745 1 ) SW6010B 9K11008 | 11/12/09 15:54
7440-50-8 | Copper 2.80 0298 | 0.59 1 | SW6010B 9K11008 | 11712109 15:54 | ERL
7439-89-6 | Iron 2870 1.79 5.96 1 SW6010B 9K11008 | 11/12/09 15:54
7439-92-1 | Lead 20.9 0.0894 | 0179 1 |=rx SW6010B 9K11008 | 11/12/09 15:54 [MSH
7439-95-4 | Magnesium 375 59.6 298 1 SW6010B 9K11008 | 11/12/09 15:54
7439-96-5 | Manganese 18.9 0179 | 0.894 1 SW6010B 9K11008 | 11/12/09 15:54
7440-02-0 | Nickel 1.65 0298 | 0.59 1 SW6010B 9K11008 | 11/12/09 15:54
7440-09-7 | Potassium 200 59.6 298 1 | T SW6010B 9K11008 | 11/12/09 15:54 MSH
7782-49-2 | Selenium 0.432 0179 | 0298 1 SW6010B 9K11008 | 11/12/09 15:54
7440224 | Silver o119 | 0298 | 1 U SW6010B 9K11008 | 11/12/09 15:54
7440-23-5 | Sodium 59.6 298 1 Urf SW6010B 9K11008 | 11/12/09 15:54
7440-28-0 | Thallium 0238 | 0477 1 U SW6010B 9K11008 | 11/12/09 15:54
7440-62-2 | Vanadium 8.14 0298 | 0745 1 SW6010B 9K11008 | 11/12/09 15:54
7440-66-6 | Zinc 243 0298 | 119 el SW6010B 9K11008 | 11/12/09 15:54 | MS

UX07_002 INORG Summ
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ANALYSIS DATA SHEET VR07-5539-09D
Laboratory: Empirical Laboratories, LLC SDG: UXO7 002
Client: CH2M Hill, Inc. Project:  Lejeune CTOO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-09
Sampled: 11/03/09 13:50 Received:  11/04/09 08:00
% Solids: 86.08
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 |Cyanide 0.145 | 029% 1 u SW9012A 9K16006 | 11/17/09 09:50
7439-97-6 | Mercury 0.0189 0.0146 | 0.0371 1 ] SW7471A 9K10005 | 11/12/09 10:11
7429-90-5 | Aluminum 2700 5.78 23.1 2 D SW6010B | 9K11008 | 11/13/09 12:38
7440-36-0 | Antimony 0289 | 0867 1 7 v SW6010B 9K11008 | 11/12109 16:18 [fUS L
7440-38-2 | Arsenic 0.901 0.173 0.289 1 SW6010B 9K11008 | 11/12/09 16:18
7440-39-3 | Barium 9.80 0.289 231 1 SW6010B 9K11008 | 11/12/09 16:18
744041-7 | Beryllium 0.0642 00578 | 0289 1 b SW6010B 9K11008 | 11/12/09 16:18
7440-43-9 | Cadmium 0.359 00578 | 0.289 IS FV § SW6010B 9K11008 | 11712109 16:18 WA L
7440-70-2 | Calcium 42000 116 578 2 |Tp~ SW6010B 9K11008 | 11/13/09 12:38 D ¥
7440-47-3 | Chromium 5.25 0.116 | 0.289 1 SW6010B 9K11008 | 11/12/09 16:18
7440-48-4 | Cobalt 0.304 0.289 0.722 1 ] SW6010B 9K11008 | 11/12/09 16:18
7440-50-8 | Copper 2.73 0289 | 0578 1 L SW6010B 9K11008 | 11/12/09 16:18 | & B
7439-89-6 | Iron 1790 1.73 578 1 SW6010B 9K11008 | 11/12/09 16:18
7439-92-1 | Lead 12.1 0.173 0.347 2 | JpA SW6010B 9K11008 | 11/13/09 12:38 |US if
7439-95-4 | Magnesium 749 57.8 289 1 SW6010B 9K11008 | 11/12/09 16:18
7439-96-5 | Manganese 169 0.173 0.867 1 SW6010B 9K11008 | 11/12/09 16:18
7440-02-0 | Nickel 0.953 0289 | 0578 1 SW6010B 9K11008 | 11/12/09 16:18
7440-09-7 | Potassium 193 57.8 289 I b ) SW6010B 9K11008 | 11/12/09 16:18 NSV{
7782-49-2 | Selenium 0.188 0.173 0.289 1 ] SW6010B 9K11008 | 11/12/09 16:18
7440-22-4 | Silver 0116 | 0.289 1 U SW6010B 9K11008 | 11/12/09 16:18
7440-23-5 | Sodium 92.0 57.8 289 1 7  SW6010B 9K11008 | 11/12/09 16:18 MQ«(
7440-28-0 | Thallium 0.231 0.462 1 u SW6010B 9K11008 | 11/12/09 16:18
7440-62-2 | Vanadium 5.45 0288 | 0722 1 SW6010B 9K11008 | 11/12/09 16:18
7440-66-6 | Zinc 203 0.578 231 2 [Jpx SW6010B 9K11008 | 11/13/09 12:38 MSPf
O’\J/J Page 9 of 35
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ANALYSIS DATA SHEET

[0

MR07-8S19-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO7 002
Client: CH2M Hill, Inc. Project:  -Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-10
Sampled: 11/03/09 09:35 Received:  11/04/09 08:00
% Solids: 82.89
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 | Cyanide 0.151 0.302 1 u SW9012A 9K16006 | 11/17/09 09:51
7439-97-6 | Mercury 0.0377 0.0138 0.0351 1 SW7471A 9K10005 | 11/12/09 10:13
7429-90-5. Aluminum 5020 2.96 11.8 1 SW6010B 9K11008 | 11/12/09 16:23
7440-36-0 | Antimony 0435 029 | 0.887 P | T SW6010B 9K11008 | 11/12/09 16:23 | M SL-
7440-38-2 | Arsenic 2.39 0.177 0.296 1 SW6010B 9K11008 | 11/12/09 16:23
7440-39-3 | Barium 129 0296 2.37 1 SW6010B 9K11008 | 11/12/09 16:23
7440-41-7 | Beryllium 0.0743 00591 | 0.296 1 J SW6010B 9K11008 | 11/12/09 16:23
7440-43-9 | Cadmium 0.6 2238 0.0591 | 0.296 Y 4 SW6010B 9K11008 | 11/12/09 16:23 Mﬁ/
7440-70-2 | Calcium 1040 59.1 296 1 TF. SW6010B 9K11008 | 11/12/09 16:23 MDP
7440-47-3 | Chromium 6.99 0.118 0.296 1 SW6010B 9K11008 | 11/12/09 16:23
7440-48-4 | Cobalt 0.359 0.296 0.739 1 J SW6010B 9K11008 | 11/12/09 16:23
7440-50-8 | Copper 345 0.296 0.591 I/ SW6010B 9K11008 | 1171209 1623 | EBL-
7439-89-6 | Iron 3390 177 5.91 1 SW6010B 9K11008 | 11/12/09 16:23
7439-92-1 |Lead 15.7 0.0887 | 0.177 1 - X SW6010B 9K11008 | 11/12/09 16:23 W
7439-95-4 | Magnesium 222 59.1 296 1 1 SW6010B 9K11008 | 11/12/09 16:23
7439-96-5 | Manganese 154 0.177 0.887 1 SW6010B 9K11008 | 11/12/09 16:23
7440-02-0 | Nickel 1.36 0.296 0.591 1 SW6010B 9K11008 | 11/12/09 16:23
7440-09-7 | Potassium 220 59.1 296 1 | T SW6010B 9K11008 | 11/12/09 1623 |JUSH
7782492 | Selenium 0.449 0177 0.296 1 SW6010B - | 9K11008 | 11/12/09 16:23
7440-22-4 | Silver 0.118 0.296. 1 u. SW6010B 9K11008 | 11/12/09 16:23
7440-23-5 | Sodium 59.1 296 1 U)i SW6010B 9K11008 | 11/12/09 16:23
7440-28-0 | Thatlium 0.177 0473 1 U SW6010B 9K11008 | 11/12/09 16:23
7440-62-2 | Vanadium © 8.00 0.296 0.739 1 SW6010B 9K11008 | 11/12/09 16:23
7440-66-6 | Zinc 17.1 0.296 1.18 1 | W SW6010B 9K11008 | 11/12/09 16:23 A,LSH
W Page 10 of 35
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ANALYSIS DATA SHEET

MR07-SS22-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO7_002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Solid Laboratory ID:  0911026-11
Sampled: 11/03/09 09:15 Received:  11/04/09 08:00
. % Solids: 81.09
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Method Batch Analyzed
5§7-12-5 |Cyanide 0.154 | 0.308 1 SW9012A 9K16020 | 11/17/09 11:30
7439-97-6 | Mercury 0.0229 0.0160 | 0.0407 1 SW7471A 9K10006 | 11/12/09 10:25
7429-90-5 | Aluminum 5300 3.08 12.3 1 SW6010B 9K11008 | 11/12/09 16:42
7440-36-0 | Antimony 0376 0308 | 0925 1 |Tgame SW6010B 9Kk11008 | 11712009 16:42 | MSL
7440-38-2 | Arsenic 1.81 0185 | 0308 1 SW6010B 9K11008 | 11/12/09 16:42
7440-39-3 | Barium 134 0.308 247 1 SW6010B 9K11008 | 11/12/09 16:42
7440-41-7 | Beryllium 0.0628 00617 | 0308 1 SW6010B 9K11008 | 11/12/09 16:42
7440-43-9 | Cadmium 0564 9307 0.0617 | 0.308 1 [As SW6010B 9K11008 | 1112091642 | 5L
7440-70-2 | Calcium 1270 61.7 308 I SW6010B 9K11008 | 11/12/09 16:42 | fu PP
7440-47-3 | Chromium 6.81 0123 | 0308 1 SW6010B | 9K11008 | 11/12/09 16:42
7440-48-4 | Cobalt 0.382 0308 | 077 1 SW6010B 9K11008 | 11/12/09 16:42
7440-50-8 | Copper 3.08 0308 | 0617 1 u SW6010B 9K11008 | 11/12/09 16:42 é\B(/
7439-89-6 | Iron 3700 1.85 6.17 1 SW6010B 9K11008 | 11/12/09 16:42 |
7439-92-1 |Lead 11.9 0.0925 | 0.85 1 |owx SW6010B 9K11008 | 11/12/09 16:42 MS*‘I
7439-95-4 | Magnesium 256 61.7 308 1 SW6010B 9K11008 | 11/12/09 16:42
7439-96-5 | Manganese 13.8 0.185 | 0925 1 SW6010B 9K11008 | 11/12/09 16:42
7440-02-0 | Nickel 1.76 0308 | 0617 1 SW6010B 9K11008 | 11/12/09 16:42
7440-09-7 | Potassium 253 617 308 1 | SW6010B 9K11008 | 1112/09 16:42 | JuSH
7782-49-2 | Selenium 0.307 0.185 | 0.308 1 SW6010B 9K11008 | 11/12/09 16:42
7440-22-4 | Silver 0.123 | 0308 1 SW6010B 9K11008 | 11/12/09 16:42
7440-23-5 | Sodium 61.7 308 1 UI} SW6010B 9K11008 | 11/12/09 16:42
7440-28-0 | Thallium 0185 | 0493 1 SW6010B 9K11008 | 11/12/09 16:42
7440-62-2 | Vanadium 8.68 0308 | 077 1 SW6010B 9K11008 - | 11/12/09 16:42
7440-66-6 | Zinc 406 0308 | 123 1 [T sweo10B | ok11008 | 111209 16:02 | S

UX07_002 INORG Summ
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MR07-8S21-09D

ANALYSIS DATA SHEET
Laboratory: Empirical Laboratories, LLC SDG: UXO07_002

Client: CH2M Hill, Inc.
Matrix: Soil
Sampled: 11/03/09 09:55
% Solids: 88.42

Project:  Lejeune CTO014 (UX07)

Laboratory ID:  0911026-12
Received: 11/04/09 08:00

Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

5§7-12-5 |Cyanide 0.141 0.283 1 U SW9012A 9K16006 | 11/17/09 09:55
7439-97-6 | Mercury 0.0175 . 00152 | 0.0386 1 ] SW7471A 9K10005 | 11/12/09 10:14
7429-90-5 | Aluminum 3890 272 - 10.9 1 SW6010B 9K11008 | 11/12/09 17:06
7440-36-0 | Antimony 0.337 0.272 0.816 1 T SW6010B 9K11008 | 11/12/09 17:06
7440-38-2 | Arsenic 1.60 0.163 0272 1 SW6010B 9K11008 | 11/12/09 17:06
7440-39-3 | Barium 15.8 0272 217 1 SW6010B 9K11008 | 11/12/09 17:06
7440-41-7 | Beryllium 0.0626 00544 | 0272 1 J SW6010B 9K11008 | 11/12/09 17:06
7440-43-9 | Cadmium 0.348 00544 | 0272 1 n SW6010B 9K11008 | 11/12/09 17:06
7440-70-2 | Calcium 11900 54.4 272 1 w4 SW6010B 9K11008 | 11/12/09 17:06
7440-47-3 | Chromium 5.28 0.109 0.272 1 SW6010B 9K11008 | 11/12/09 17:06
7440-48-4 | Cobalt 0.384 0.272 0.680 1 - SW6010B 9K11008 | 11/12/09 17:06
7440-50-8 | Copper 3.42 0.272 0.544 1 n SW6010B 9K11008 | 11/12/09 17:06
7439-89-6 | Iron 2500 1.63 5.44 1 SW6010B 9K11008 | 11/12/09 17:06
7439-92-1 | Lead 13.7 0.0816 | 0.163 1 .4 SW6010B 9K11008 | 11/12/09 17:06
743995-4 | Magnesium 366 54.4 272 1 SW6010B 9K11008 | 11/12/09 17:06
7439-96-5 | Manganese 20 | o163 0.816 1 SW6010B 9K11008 | 11/12/09 17:06
7440-02-0 | Nickel 1.61 10272 0.544 1 SW6010B 9K11008 | 11/12/09 17:06
7440-09-7 | Potassium, 234 54.4 m | 1 e SW6010B 9K11008 | 11/12/09 17:06
7782-49-2 | Selenium 0.309 0.163 0.272 1 SW6010B 9K11008 | 11/12/09 17:06
7440-22-4 | Silver 0.109 0.272 1 Ty SW6010B 9K11008 | 11/12/09 17:06
7440-23-5 | Sodium 54.4 2mn 1 Uri SW6010B 9K11008 | 11/12/09 17:06
7440-28-0 | Thallium 0.163 0.435 1 U SW6010B 9K11008 | 11/12/09 17:06
7440-62-2 | Vanadium 6.87 0.272 0.680 1 SW6010B 9K11008 | 11/12/09 17:06
7440-66-6 | Zinc 30.1 0272 1.09 1 T ¥ SW6010B 9K11008 | 11/12/09 17:06
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ANALYSIS DATA SHEET

(5

MRO07-SS21D-09D

Laboratory: Empirical Laboratories, LLC SDG: UXOQO7_002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-13
Sampled: 11/03/09 10:05 Received: 11/04/09 08:00
% Solids:  88.76
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 | Cyanide 0.141 0.282 1 U SW9012A 9K16006 | 11/17/09 09:56
7439-97-6 | Mercury 0.0230 0.0137 0.0349 1 J SW7471A 9K10005 | 11/12/09 10:15
7429-90-5 | Aluminum 3710 2.77 111 1 SW6010B 9K11008 | 11/12/09 17:11
7440-36-0 | Antimony 0.448 0277 | 0832 1 | T SW6010B 9K11008 | 11/12/0917:11 M(L,
7440-38-2 | Arsenic 1.63 0.166 0.277 1 SW6010B 9K11008 | 11/12/09 17:11
7440-39-3 | Barium 12.1 0.277 2.22 1 SW6010B 9K11008 | 11/12/09 17:11
7440-41-7 | Beryllium 0.0704 0.0555 0.277 1 J SW6010B 9K11008 | 11/12/09 17:11
7440-43-9 | Cadmium 0.394 0.0555 0.277 1 . SW6010B 9K11008 | 11/12/0917: 11 ‘7 :
7440-70-2 | Calcium 18200 55.5 271 I s I 4 SW6010B 9K11008 | 1112009 17:11 |{UDP
7440-47-3 | Chromium 5.41 0.111 0.277 1 SW6010B 9K11008 | 11/12/09 17:11 ‘
7440-48-4 | Cobalt 0.412 0.277 0.694 1 J SW6010B 9K11008 | 11/12/09 17:‘1 1
7440-50-8 | Copper 3.81 0277 | 0555 1 (W © SW6010B 9K11008 | 11/12/09 17:11 Eg L
7439-89-6 | Iron 2380 1.66 5.55 1 SW6010B 9K11008 | 11/12/09 17:11
7439-92-1 | Lead 13.9 0.0832 0.166 1 j- P SW6010B 9K11008 | 11/12/09 17:11 S I‘(
7439-95-4 | Magnesium 460 55.5 277 1 SW6010B 9K11008 | 11/12/09 17:11
7439-96-5 | Manganese 284 0.166 0.832 1 SW6010B 9K11008 | 11/12/09 17:11
7440-02-0 | Nickel 1.66 0.277 0.555 1 SW6010B 9K11008 | 11/12/09 17:11
7440-09-7 | Potassium 240 55.5 2711 1 7 _.DP SW6010B 9K11008 | 11/12/09 17:11 MS H
7782-49-2 | Selenium 0.225 0.166 0.277 1 J SW6010B 9K11008 | 11/12/09 17:11
7440-22-4 | Silver 0.111 0.277 1 U SW6010B 9K11008 | 11/12/09 17:11
7440-23-5 | Sodium 55.5 277 1 U t SW6010B 9K11008 | 11/12/09 17:11
7440-28-0 | Thallium 0.166 0.444 1 U SW6010B 9K11008 | 11/12/09 17:11
7440-62-2 | Vanadium 6.95 0.277 0.694 1 SW6010B 9K11008 | 11/12/09 17:11
7440-66-6 | Zinc 33.0 0277 L1 1 |JA SW6010B 9K11008 | 1112109 17:11 | AS |—f

UX07_002 INORG Summ
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ANALYSIS DATA SHEET

MR07-SS23-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO07 002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-14
Sampled: 11/03/09 10:35 Received:  11/04/09 08:00
% Solids:  83.87
Concentration Dilution

CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Method Batch Analyzed

57-12-5 | Cyanide 0.149 0.298 1 SW9012A 9K16006 | 11/17/09 09:57
7439-97-6 | Mercury 0.0208 0.0150 0.0381 1 SW7471A 9K10005 | 11/12/09 10:19
7429-90-5 | Aluminum 4220 2.88 11.5 1 SW6010B 9K11008 | 11/12/09 17:15
7440-36-0 | Antimony 0.288 0.864 1 uj un" SW6010B 9K11008 | 11/12/09 17:15
7440-38-2 | Arsenic 1.01 0.173 0.288 1 SW6010B 9K11008 | .11/12/09 17:15
7440-39-3 | Barium 14.4 0.288 2.30 1 SW6010B 9K11008 | 11/12/09 17:15
7440-41-7 | Beryllium 0.0631 0.0576 0.288 1 SW6010B 9K11008 | 11/12/0917:15
7440-43-9 | Cadmium 0.378 0.0576 0.288 1 Ww SW6010B 9K11008 | 1 1/12/09 17:15
7440-70-2 | Calcium 11900 57.6 288 | 1 Ty SW6010B 9K11008 | 11/12/0917:15
7440-47-3 | Chromium 6.02 0.115 0.288 1 SW6010B 9K11008 | 11/12/09 17:15
7440-48-4 | Cobalt 0.502 0.288 0.720 . 1 SW6010B 9K11008 | 11/12/09 17:15
7440-50-8 | Copper 528 0.288 0.576 1 i SW6010B 9K11008 | 11/12/09 17;15'
7439-89-6 | Iron 2490 1.73 5.76 1 SW6010B 9K11008 | 11/12/0917:15
7439-92-1 ) Lead 11.8 0.0864 0.173 1 O-)( SW6010B 9K11008 | 11/12/09 17:15
7439-95-4 | Magnesium 401 57.6 - 288 1 SW6010B v 9K11008 | 11/12/09 17:15
7439-96-5 | Manganese 284 0.173 0.864 1 SW6010B 9K11008 | 11/12/09 17:15
7440-02-0 | Nickel 2.17 0.288 0.576 - 1 SW6010B 9K11008 | 11/12/09 17:15
7440-09-7 | Potassium 270 57.6 288 1 | SW6010B 9K11008 | 11/12/09 17:15 .
7782-49-2 | Selenium 0.487 0.173 0.288 1 SW6010B 9K11008 | 11/12/0917:15
7440-22-4 | Silver 0.115 0.288 1 SW6010B 9K11008 | 11/12/09 17:15
7440-23-5 | Sodium 576 288 1 §) # SW6010B 9K11008 | 11/12/09 17:15
7440-28-0 | Thallium 0.288 0.461 1 SW6010B 9KI1008 | 11/12/09 17:15
7440-62-2 | Vanadium 7.48 0.288 0.720 1 SW6010B 9K11008 | 11/12/09 17:15
7440-66-6 | Zinc 45.8 0.288 115 1 . SW6010B 9K11008 | 11/12/09 17:15
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ANALYSIS DATA SHEET

MR07-SS24-09D

15

Laboratory: Empirical Laboratories, LLC SDG:  UXO7 002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-15
Sampled: 11/03/09 09:50 Received: 11/04/09 08:00
% Solids: 70.74
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL | Factor Q Method Batch Analyzed
57-12-5 |Cyanide : 0.177 0.353 1 U SW9012A 9K16006 | 11/17/09 09:58
7439-97-6 | Mercury 0.0291 00184 | 0.0467 1. I SW7471A 9K10005 | 11/12/09 10:20
7429-90-5 | Aluminum 6500 3.55 14.2 1 SW6010B 9K11008 | 11/12/09 17:20 |
7440-36-0 | Antimony 0355 | 107 1 Wlus SW6010B 911008 | 111209 1720 |MS L
7440-38-2 | Arsenic 239 0.213 0.355 1 SW6010B 9K11008 | 11/12/09 17:20
7440-39-3 | Barium 133 0.355 284 1 SW6010B 9K11008 | 11/12/09 17:20
7440-41-7 | Beryllium 0.0845 00710 | 0.355 1 1 SW6010B 9K11008 | 11/12/09 17:20
7440-43-9 | Cadmium 0559 oo 00710 | 0.355 1 wJs SW6010B 9K11008 | 11/12/0917:20 | A HL-
7440-70-2 | Calcium 1180 71.0 355 1 |—rF SW6010B 9K11008 | 11/12/0917:20 | 4P
7440-47-3 | Chromium 7.72 0.142 0.355 1 SW6010B 9K11008 | 11/12/09 17:20
7440-48-4 | Cobalt 0432 0.355 0.888 1 J SW6010B 9K11008 | 11/12/09 17:20
7440-50-8 | Copper 231 0355 0.710 1 Y SW6010B 9K11008 | 11/12/09 17:20 | €. 64
7439-89-6 | Iron 3790 2.13 7.10 1 SW6010B 9K11008 | 11/12/09 17:20
7439-92-1 | Lead 147 0.107 0213 1 P SW6010B 9K11008 | 11/12/09 17:20 Mg‘i-f
7439-95-4 | Magnesium 289 710 355 1 ) SW6010B 9K11008 | 11/12/09 17:20
7439-96-5 | Manganese 113 0213 1.07 1 SW6010B 9K11008 | 11/12/09 17:20
7440-02-0 | Nickel 1.78 0.355 0.710 1 SW6010B 9K11008 | 11/12/09 17:20
7440-09-7 | Potassium 334 710 355 1 T SW6010B 9K11008 | 11/12/09 17:20 V\/LSPf
7782-49-2 | Selenium 0.514 0213 0.355 1 SW6010B 9K11008 | 11/12/09 17:20
7440-22-4 | Silver 0.142 0.355 1 U SW6010B 9K11008 | 11/12/09 17:20
7440-23-5 | Sodium 71.0 355 1 U{I SW6010B 9K11008 | 11/12/09 17:20
7440-28-0 | Thaltium 0.213 0.568 1 U SW6010B 9K11008 | 11/12/09 17:20
7440-62-2 | Vanadium 10.1 0.355 0.888 1 SW6010B 9K11008 | 11/12/09 17:20
7440-66-6 | Zinc 215 0.355 1.42 1 TJX SW6010B 9K11008 | 11/12/09 17:20 [} SH

UX07_002 INORG Summ
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i

ANALYSIS DATA SHEET MRO7-S525.09D
Laboratory: Empirical Laboratories, LLC SDG: UXO7 002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-16
Sampled: 11/03/09 10:45 Received:  11/04/09 08:00
% Solids: 84.41
Concentration Dilution

CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Q Method Batch Analyzed

5§7-12-5 |Cyanide 0.148 0.296 1 u SW9012A 9K16006 | 11/17/09 09:59
7439-97-6 | Mercury © 0.0431 00154 | 0.0391 1 SW7471A 9K10005 | 11/12/09 10:21
7429-90-5 | Aluminum 4680 2.93 1.7 1 _ SW6010B 9K11008 | 11/12/09 17:25
7440-36-0 | Antimony 0.455 0.293 0.880 1 | Jae SW6010B 9K11008 | 11/12/09 17:25 MSL
7440-38-2 | Arsenic 225 0176 | 0293 1 ' SW6010B 9K11008 | 11/12/09 17:25
7440-39-3 | Barium 10.7 0.293 235 1 SW6010B 9K11008 | 11/12/09 17:25
7440-41-7 | Beryllium 0.0707 0.0586 | 0.293 1 J SW6010B 9K11008 | 11/12/09 17:25
7440-43-9 | Cadmium O~9~"|3 . o4 0.0586 | 0.293 1 4 SW6010B 9K11008 | 11/12/09 17:25 mﬁ[/
7440-70-2 | Calcium .527 58.6 293 1 g/ SW6010B 9K11008 | 11/12/0917:25 |MD P
7440-47-3 | Chromium 6.06 0.117 0.293 1 SW6010B 9K11008 | 11/12/09 17:25
7440-48-4 | Cobalt 0318 0.293 0.733 1 ] SW6010B 9K11008 | 11/12/09 17:25
7440-50-8 | Copper 3.45 0.293 0.586 1k SW6010B 9K11008 | 1112109 1725 | E BL
7439-89-6 | Iron 3000 1.76 5.86 1 SW6010B 9K11008 | 11/12/09 17:25
7439-92-1 | Lead 13.1 008380 | 0.176 1 IJA SW6010B 9K11008 | 11/12/09 17:25 MSP(’
7439-95-4 | Magnesium 204 58.6 293 1 I SW6010B 9K11008 | 11/12/0917:25
7439-96-5 | Manganese 9.05 0.176 0.880 1 SW6010B 9K11008 | 11/12/09 17:25
7440-02-0 | Nickel 143 0.293 0.586 1 SW6010B 9K11008 | 11/12/09 17:25
7440-09-7 | Potassium 239 58.6 293 1 T4 SW6010B 9K11008 | 11/12/09 17:25 m/i
7782-49-2 | Selenium 0.367 - 0.176 0293 1 SW6010B 9K11008 | 11/12/09 17:25
7440-22-4. | Silver 0.117 0.293 1 u SW6010B 9K11008 | 11/12/09 17:25
7440-23-5 | Sodium 586 293 1 U]i SW6010B 9K11008 | 11/12/09 17:25
7440-28-0 | Thallium 0.176 0.469 1 u SW6010B 9K11008 | 11/12/09 17:25
7440-62-2 | Vanadium 7.41 0.293 0.733 1 SW6010B 9K11008 | 11/12/09 17:25
7440-66-6 | Zinc 23.7 0.293 117 1 [T K SW6010B 9K11008 | 11/12/09 17:25 MM—'
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ANALYSIS DATA SHEET

MR07-8S26-09D

|4

Laboratory: Empirical Laboratories, LLC SDG: UXO7_002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-17
Sampled: 11/03/09 10:05 Received:  11/04/09 08:00
% Solids:  76.55
Concentration Dilution )

CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.163 0.327 1 U SW9012A 9K16006 | 11717/09 10:00
7439-97-6 | Mercury 0.0295 0.0164 0.0417 1 J SW7471A 9K10006 | 11/12/09 10:29
7429-90-5 | Aluminum 8560 3.13 12.5 1 SW6010B 9K11008 | 11/12/09 17:30
7440-36-0 | Antimony 0313 | 0938 1 Y Jue SW6010B 9K11008 | 1112/0917:30 | {4 SL-
7440-38-2 | Arsenic 2.92 0.188 0.313 1 SW6010B 9K11008 | 11/12/09 17:30
7440-39-3 BaIiuﬁ 21.6 0.313 2.50 1 SW6010B 9K11008 | 11/12/09 17:30
7440-41-7 | Beryllium 0.134 0.0625 0.313 -1 J SW6010B 9K11008 |.11/12/09 17:30
7440-43-9 | Cadmium 313 0:285 0.0625 | 0313 1 |RY SW6010B 9K11008 | 11/12/09 17:30 Mg (9
7440-70-2 | Calcium 2530 62.5 313 1 'j / SW6010B 9K11008 | 11/12/09 17:30 M DP
7440-47-3 | Chromium 11.7 0.125 0.313 1 SW6010B 9K11008 | 11/12/09 17:30
7440-48-4 | Cobalt 0.724 0313 0.781 1 J SWe6010B 9K11008 | 11/12/09 17:30
7440-50-8 | Copper 6.54 0.313 0.625 1 SwW6010B 9K11008 | 11/12/09 17:30
7439-89-6 | lron 6440 1.88 6.25 1 SW6010B 9K11008 | 11/12/09 17:30
7439-92-1 | Lead 139 0.0938 | 0.88 1 | g4 SW6010B 9K11008 | 11/12/09 17:30 N.g&.'
7439-95-4 | Magnesium 413 62.5 313 1 SW6010B 9K11008 | 11/12/09 17:30
7439-96-5 | Manganese 17.2 0.188 0.938 1 SW6010B 9K11008 | 11/12/09 17:30
7440-02-0 | Nickel 2.96 0313 0.625 1 SW6010B 9K11008 | 11/12/09 17:30 -
7440-09-7 | Potassium 416 62.5 313 1 =5 y SW6010B 9K11008 | 11/12/09 17:30 Mgl’e
7782-49-2 | Selenium 0.642 0.188 0.313 1 SW6010B 9K11008 | 11/12/09 17:30
7440-22-4 | Silver 0.125 0.313 1 U SW6010B 9K11008 | 11/12/09 17:30
7440-23-5 | Sodium 62.5 313 1 U SW6010B 9K11008 | 11/12/09 17:30
7440-28-0 | Thallium 0.250 0.500 1 LU SW6010B 9K11008 | 11/12/09 17:30
7440-62-2 | Vanadium 14.8 0.313 0.781 1 SW6010B 9K11008 | 11/12/09 17:30.
7440-66-6 | Zinc 4.4 0313 125 L [T w SW6010B 9K11008 | 11/12/09 17:30 MH

UX07_002 INORG Summ
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ANALYSIS DATA SHEET

MR07-SS28-09D

1§

Laboratory: Empirical Laboratories, LLC SDG: UXO7_002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-18
Sampled: 11/03/09 10:40 Received:  11/04/09 08:00
% Solids:  79.52
Concentration Dilution :

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.157 0.314 1 U SW9012A 9K16006 | 11/17/09 10:01
7439-97-6 | Mercury 0.0237 0.0149 0.0377 1 J SW7471A 9K10006 | 11/12/09 10:30
7429-90-5 | Aluminum 4240 2.99 12.0 1 SW6010B 9K11008 | 11/12/09 17:34
7440-36-0 | Antimony 0.408 0299 | o0.898 1 | e SW6010B 9K11008 | 11/12/09 17:34 M&L
7440-38-2 | Arsenic 2.86 0.180 0.299 1 SW6010B 9K11008 | 11/12/09 17:34
7440-39-3 Barium 12.2 0.299 240 1 SW6010B 9K11008 - | 11/12/09 17:34
7440-41-7 | Beryllium 0.0700 0.0599 0.299 1 J SW6010B 9K11008 | 11712/0917:34
7440-43-9 | Cadmium 0.303 0.0599 0.299 1 b( SW6010B 9K11008 | 11/12/09 17:34 M 6 L/
7440-70-2 | Calcium 5170 59.9 299 1 |7 SW6010B 9K11008 | 11/712/09 17:34 /\,m(.a
7440-47-3 | Chromium 6.51 0.120 0.299 1 SW6010B 9K11008 | 11/12/09 17:34
7440-48-4 | Cobalt 0.359 0.299 0.749 1 J SW6010B 9K11008 | 11/12/09 17:34
7440-50-8 | Copper 3.82 0.299 0.599 1 LL SW6010B 9K11008 | 11/12/09 17:34 %{,
7439-89-6 | Iron 2890 1.80 599 1 SW6010B 9K11008 | 11/12/09 17:34
7439-92-1 | Lead 123 00898 | 0.180 1 il d SW6010B 9K11008 | 11/12/09 17:34° WS"’
7439-95-4 | Magnesium 286 59.9 299 1 i) SW6010B 9K11008 | 11/12/09 17:34
7439-96-5 | Manganese 18.1 0.180 0.898 1 SW6010B 9K11008 | 11/12/09 17:34
7440-02-0 | Nickel 1.48 0.299 0.599 1 SW6010B 9K11008 | 11/12/09 17:34
7440-09-7 | Potassium 268 599 | 29 1 |7 SW6010B ok1008 | 11712009 17:34 | S H
7782-49-2 | Selenium 0.372 0.180 0.299 1 SW6010B 9K11008 | 11/12/09 17:34
7440-22-4 | Silver 0.0599 0.299 1 U SW6010B 9K11008 | 11/12/09 17:34
7440-23-5 | Sodium 59.9 299 1 U Ih SW6010B 9K11008 | 11/12/09 17:34
7440-28-0 | Thallium 0.180 0.479 1 u SW6010B 9K11008 | 11/12/09 17:34
7440-62-2 | Vanadium 6.99 0.299 0.749 1 SW6010B 9K11008 | 11/12/09 17:34
7440-66-6 | Zinc 26.0 0.299 1.20 1 J N SW6010B 9K11008 | 11/12/09 17:34 Mg}f

le Page 18 of 35
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ANALYSIS DATA SHEET

MR07-SS30-09D

9

Laboratory: Empirical Laboratories, LLC SDG: UXO07 002
Client: CH2M Hill, Inc. Project:  Lejeune CTQ014
Matrix: Soil LaboratoryID:  0911026-19
Sampled: 11/03/09 10:55 Received:  11/04/09 08:00
% Solids:  86.04
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 | Cyanide 0.145 0.291 1 u SW9012A 9K16020 | 11/17/09 11:34
7439-97-6 | Mercury 0.0316 0.0156 0.0397 1 J SW7471A 9K10006 | 11/12/09 10:34
7429-90-5 | Aluminum 5100 2.89 11.6 1 SW6010B 9K11008 | 11/12/09 17:39
7440-36-0 | Antimony 0.465 0.289 0.867 1 deN' SW6010B 9K11008 | 11/12/09 17:39 M L
7440-38-2 | Arsenic 2.14 0.173 0.289 1 SW6010B 9K11008 | 11/12/09 17:39
7440-39-3 | Barium 14.1 0.289 231 1 SW6010B 9K11008 | 11/12/09 17:39
7440-41-7 | Beryllium 0.0789 0.0578 0.289 1 J SW6010B 9K11008 | 11/12/09 17:39
7440-43-9 | Cadmium 4,’;),‘3 q 8234 00578 | 0289 1 ws SW6010B 9K11008 | 11/12/09 17:39 ME,I/
7440-70-2 | Calcium 1660 57.8 289 I v 2V 4 SW6010B 9K11008 | 11/12/0917:39 |4 D £
7440-47-3 | Chromium 6.60 0.116 0.289 1 SW6010B 9K11008 | 11/12/09 17:39
7440-48-4 | Cobalt 0.368 0.289 0.723 1 J SW6010B 9K11008 | 11/12/09 17:39
7440-50-8 | Copper 323 0.289 0.578 1 b{ SW6010B 9K11008 | 11/12/09 17:39 63 L
7439-89-6 | lron 3360 1.73 5.78 1 SW6010B 9K11008 | 11/12/09 17:39
7439-92-1 | Lead 15.8 0.0867 | 0.173 1 T w SW6010B 9K11008 | 11/12/09 17:39 fuﬁ-{
7439-95-4 | Magnesium 239 57.8 289 1 J SW6010B 9K11008 | 11/12/09 17:39
7439-96-5 | Manganese 18.7 0.173 0.867 1 SW6010B 9K11008 | 11/12/09 17:39
7440-02-0 | Nickel 1.67 0.289 0.578 1 SW6010B 9K11008 | 11/12/09 17:39
7440-09-7 | Potassium 233 57.8 289 1 D—J)f SW6010B 9K11008 | 11/12/09 17:39 MS H
7782-49-2 | Selenium 0422 0.173 0.289 1 SW6010B 9K11008 | 11/12/09 17:39
7440-22-4 | Silver 0.116 0.289 1 U SW6010B 9K1 10(58 11/12/09 17:39
7440-23-5 | Sodium 57.8 289 1 UN SW6010B 9K11008 | 11/12/09 17:39
7440-28-0 | Thallium 0.231 0.463 1 SW6010B 9K11008 | 11/12/09 17:39
7440-62-2 | Vanadium . 8.05 0.289 0.723 1 SW6010B '9K11008 | 11/12/09 17:39
7440-66-6 | Zinc 240 0.289 116 1 | T SW6010B 9k11008 | 1112009 1739 | MSH

UX07_002 INORG Summ
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ANALYSIS DATA SHEET MRO7-SS32-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO7_002
Client: CH2M Hill, Tnc. Project:  Lejeune CTQ014 (UX07)
Matrix: Soil Laboratory ID:  0911026-20
Sampled: 11/03/09 11:15 Received:  11/04/09 08:00
% Solids: 85.84
Concentration Dilution

CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 |Cyanide 0.146 0.291 1 U SW9012A 9K16020 | 11/17/09 11:35
7439-97-6 | Mercury 0.0229 0.0126 | 0.0330 1 J SW7471A 9K10006 | 11/12/09 10:35
7429-90-5 | Aluminum 6440 271 | 111 1 SW6010B 9K11008 | 11/12/09 17:44
7440-36-0 | Antimony 0.277 0.832 1 T uw SW6010B 9K11008 | 11/12/09 17:44 MSL
7440-38-2 | Arsenic 2.01 0.166 | 0277 1 SW6010B 9K11008 | 11/12/09 17:44
7440-39-3 | Barium 127 0.277 2.22 1 SW6010B 9K11008 | 11/12/09 17:44
744041-7 | Beryllium _ 0.0731 0.0555 | 0277 1 J SW6010B 9K11008 | 11/12/09 17:44
7440-43-9 | Cadmium 0.2 H# ©485 00555 | 0277 Iy SW6010B 911008 | 111209 17:4 | MEL
7440-70-2 | Calcium 1350 55.5 277 1 TF SW6010B 9K11008 | 11/12/09 17:44 MW
7440-47-3 | Chromium 735 o111 | o027 1 SW6010B 9K11008 | 11/12/09 17:44
7440-484 | Cobalt 0.420 0277 0.693 1 J SW6010B 9K11008 | 11/12/09 17:44
7440-50-8 | Copper 3.14 0.277 0.555 1 A SW6010B 9K11008 | 11/12/09 17:44 i{,’{,
7439-89-6 | fron 4410 1.66 5.55 1 SW6010B 9K11008 | 11/12/09 17:44
7439-92-1 [ Lead 9.97 0.0832 | o.166 1 M SW6010B 9KI11008 | 11/12/09 17:44 | ASH
7439-95-4 | Magnesium 253 55.5 277 1 ] SW6010B 9K11008 | 11/12/09 17:44
7439-96-5 | Manganese 126 0.166 0.832 I SW6010B 9K11008 | 11/12/09 17:44
7440-02-0 | Nickel 1.84 0277 0.555 1 SW6010B 9K11008 | 11/12/09 17:44
7440-09-7 | Potassium 289 55.5 277 1 Ty SW6010B 9K11008 | 11/12/09 17:44 MSLf
7782-49-2 | Selenium 0.291 0.166 0277 1 ' SW6010B 9K11008 | 11/12/09 17:44
7440-22-4 | Silver 0.111 0.277 1 u SW6010B 9K11008 | 11/12/09 17:44
7440-23-5 | Sodium 555 277 1 Ui: SW6010B 9K11008 | 11/12/09 17:44
7440-28-0 | Thaltium 0.166 0.444 1 U SW6010B 9K11008 | 11/12/09 17:44
7440-62-2 | Vanadium 104 0277 | 0.693 1 SW6010B 9K11008 | 11/12/09 17:44
7440-66-6 | Zinc 31.0 0.277 111 1 T SW6010B 9K11008 | 11/12/09 17:44 'MSiJ

UX07_002 INORG Summ
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ANALYSIS DATA SHEET

px|

MR07-EB110309-SS

Laboratory: Empirical Laboratories, LLC " SDG:  UXQ7_002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Water Laboratory ID: 0911026-21
Sampled: 11/03/09 11:30 "‘Received:  11/04/09 08:00
% Solids:  0.00
Concentration Dilution
CAS NO. | Analyte (ug/L) MDL | RL - | Factor Q Method Batch Analyzed
7439-97-6 | Mercury 0.0800 0.200 1 U SWT7470A 9K05004 | 11/06/09 07:29
7429-90-5 | Aluminum 12.5 50.0 1 U SW6010B 9K05005 | 11/09/09 13:41
7440-36-0 | Antimony 1.25 3.75 1 U SW6010B 9K05005 | 11/09/09 13:41
7440-38-2 | Arsenic 0.750 1.25 1 U SW6010B 9K05005 | 11/09/09 13:41
7440-39-3 | Barium 1.25 10.0 1 U SW6010B 9K05005 | 11/09/09 13:41
7440-41-7 | Beryllium 0.250 1.25 1 U SW6010B 9K05005 | 11/09/09 13:41
7440-43-9 | Cadmium 0.342 0.250 1.25 1 J SW6010B 9K05005 | 11/09/09 13:41
7440-70-2 | Calcium 250 1250 1 U SW6010B 9K05005 | 11/09/09 13:41
7440-47-3 | Chromium 0.500 1.25 1 U SwW6010B 9K05005 | 11/09/09 13:41
7440-48-4 | Cobalt 1.25 3.12 1 U SW6010B 9K05005 | 11/09/09 13:41
7440-50-8 Copper 19.5 1.25 2.50 1 ‘ SW6010B 9K05005 | 11/09/09 13:41°
7439-89-6 | Iron 7.50 25.0 1 U SW6010B 9K05005 | 11/09/09 13:41
7439-92-1 | Lead 1.12 0375 0.750 1 SW6010B 9K05005 | 11/09/09 13:41
7439-95-4 | Magnesium 250 1250 1 U SW6010B 9K05005 | 11/09/09 13:41
7439-96-5 | Manganese 0.750 3.75 1 U SW6010B 9K 05005 11/09/09‘13:41
7440-02-0 | Nickel 0.750 2.50 1 u SW6010B 9K05005 | 11/09/09 13:41
7440-09-7 | Potassium 250 1250 1 U SW6010B 9K05005 | 11/09/09 13:41
7782-49-2 | Selenium 0.750 1.25 | U SW6010B 9K05005 | 11/11/09 13:04
7440-22-4 | Silver 0.250 1.25 1 U SW6010B 9K05005 | 11/11/09 13:04
7440-23-5 | Sodium 250 1250 1 U SW6010B 9K05005 | 11/09/09 13:41
7440-28-0 | Thallium 0.750 2.00 1 U SW6010B 9K05005 | 11/09/09 13:41
7440-62-2 | Vanadium 1.25 3.12 1 U SW6010B 9K05005 | 11/11/09 13:04
7440-66-6 | Zinc 13.1 1.25 5.00 1 SW6010B 9KO05005 | 11/09/09 13:41
Concentration Dilution

CAS NO. | Analyte (mg/L) MDL RL Factor Q Method Batch Analyzed

57-12-5 | Cyanide 0.00500 0.0100 1 U SW9012A 9K05006 | 1 1/05/® 15:14

UX07_002 INORG Summ
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ANALYSIS DATA SHEET MROT-SS34.09D
Laboratory: Empirical Laboratories, LLC SDG: UXO7 002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-22
Sampled: 11/03/09 11:30 Received:  11/04/09 08:00
% Solids:  80.97
Concentration Dilution
CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 |Cyanide 0.154 0.309 1 u SW9012A 9K16020 | 11/17/09 11:36
7439-97-6 | Mercury 0.0324 0.0172 0.0437 1 J SW7471A 9K10006 | 11/12/09 10:36
| 7429-90-5 | Aluminum 4910 3.00 12.0 1 SW6010B 9K11010 | 11/12/09 18:14
7440-36-0 | Antimony 0.428 0.300 0.899 1 J SW6016B 9K11010 | 11/12/09 18:14
7440-38-2 | Arsenic 191 0.180 0.300 1 SW6010B 9K11010 | 11/12/09 18:14
7440-39-3 | Barium 14.2 0.300 2.40 1 "j - SW6010B 9K11010 | 11/12/0918:14
7440-41-7 Beryllium 0.0799 0.0600 0.300 1 J SW6010B 9K11010 | 11/12/09 18:14
7440-43-9 | Cadmivm ?ﬁ% -0:239. 0.0600 0.300 1 u Fd SW6010B 9K11010 | 11/12/09 18:14
7440-70-2 | Calcium 1450 60.0 300 1 SW6010B 9K11010 | 11/12/09 18:14
7440-47-3 | Chromium 6.00 0.120 0.300 1 SW6010B 9K11010 | 11/12/09 18:14
7440-48-4 | Cobalt 0.367 0.300 0.749 1 J SW6010B 9K11010 | 11/12/09 18:14
7440-50-8 | Copper 4.25 0.300 0.600 1 W SW6010B 9K11010 | 11/12/09 18:14
7439-89-6 | Iron 3250 1.80 6.00 1 SW6010B 9K11010 | 11/12/09 18:14
7439-92-1 | Lead 13.3 0.0899 0.180 . 1 SW6010B 9K11010 | 11/12/09 18:14
7439-95-4 | Magnesium 275 60.0 300 1 J SW6010B 9K11010 | 11/12/09 18:14
7439-96-5 | Manganese 210 0.180 0.899 1 SW6010B 9K11010 | 11/12/09 18:14
7440-02-0 | Nickel 1.55 0.300 0.600 1 SW6010B 9K1 1010 11/12/09 18:14
7440-09-7 | Potassium 214 60.0 300 1 J ' SW6010B 9K11010 | 11/12/09 18:14
778249-2 Selenium 0.464 0.180 0.300 1 SW6010B 9K11010 | 11/12/09 18:14
7440-22-4 | Silver 0.120 0.300 1 SW6010B 9K11010 | 11/12/09 18:14
7440-23-5 | Sodium 60.0 ) 300 1 SW6010B 9K11010 | 11/12/0918:14 |
7440-28-0 | Thallium 0.180 0.480 1 SW6010B 9K11010 | 11/12/09 18:14
7440-62-2 | Vanadium 7.90 0.300 0.749 1 SW6010B 9K11010 | 11/12/09 18:14
7440-66-6 | Zinc 264 0.300 1.20 1 SW6010B 9K11010 | 11/12/09 18:14
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ANALYSIS DATA SHEET RO7-SS9.05D
Laboratory: Empirical Laboratories, LLC SDG: UXO7_002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-23
Sampled: 11/03/09 11:20 Received: 11/04/09 08:00
% Solids: 66.09
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed .
57-12-5 |Cyanide 0.189 0.378 1 U SW9012A 9K16020 | 11/17/09 11:37
7439-97-6 | Mercury 0.0229 0.0211 | 0.0535 1 7 SW7471A 9K10006 | 11/12/09 10:38
7429-90-5 | Aluminum 6060 3.76 15.1 1 SW6010B 9K11010 | 11/12/09 18:18
7440-36-0 | Antimony 0.376 1.13 1 U SW6010B 9K11010 | 11/12/09 18:18
7440-38-2.| Arsenic 1.50 0.226 0.376 1 SW6010B 9K11010 | 11/12/09 18:18
7440-39-3 | Barium 146 0.376 3.01 1 T SW6010B 9K11010 | 11/12/0918:18 |C(T L
7440-41-7 | Beryllium 0.0827 00753 | 0376 [ 1 ] SW6010B 9K11010 | 11/12/09 18:18
7440-43-9 | Cadmium Jﬁ“ﬂp 0267 00753 | 0376 1 19X SW6010B 9K11010 | 111209 18:18 |MBL
7440-70-2 | Calcium 10400 75.3 376 1 SW6010B 9K11010 | 11/12/09 18:18 |
7440-47-3 | Chromium 7.35 0.151 0.376 1 SW6010B 9K11010 | 11/12/09 18:18
7440-48-4 | Cobalt 0.402 0.376 0.941 1 J SW6010B 9K11010 | 11/12/09 18:18
7440-50-8 | Copper 3.04 0.376 0.753 1 n SW6010B 9K11010 | 1112/0918:18 | £BL
7439-89-6 | Iron 3330 2.26 7.53 1 SW6010B 9K11010 | 11/12/09 18:18
7439-92-1 | Lead 122 0.113 0.226 1 SW6010B 9K11010 | 11/12/09 18:18
7439-95-4 | Magnesium 421 753 376 1 SW6010B 9K11010 | 11/12/09 18:18
7439-96-5 | Manganese 17.1 0.226 1.13 1 SW6010B 9K11010 | 11/12/09 18:18
7440-02-0 | Nickel 1.70 0.376 0.753 1 SW6010B 9K11010 | 11/12/09 18:18
7440-09-7 | Potassium 265 753 376 1 J SW6010B 9K11010 | 11/12/09 18:18°
7782-49-2 | Selenium 0.361 0.226 0.376 1 J SW6010B 9K11010 | 11/12/09 18:18
7440-22-4 | Silver " 0.151 0.376 » 1 U SW6010B 9K11010 | 11/12/09 18:18
7440-23-5 | Sodium 753 376 1 U SW6010B 9K11010 | 11/12/09 18:18
7440-28-0 | Thallium 0.226 0.602 1 U SW6010B 9K11010 | 11/12/09 18:18
7440-62-2 | Vanadium 9.96 0.376 0.941 1 SW6010B 9K11010 | 11/12/09 18:18
7440-66-6 | Zinc 211 0.376 1.51 1 SW6010B 9K11010 | 11/12/09 18:18
WJ . Page 23 of 35
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ANALYSIS DATA SHEET

2

MR07-S527-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO7 002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-24
Sampled: 11/03/0911:10 . Received: 11/04/09 08:00
% Solids: 64.00
Concentration Dilution

CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.195 0.391 1 U SW9012A 9K16020 | 11/17/09 11:38
7439-97-6 | Mercury 0.0427 0.0210 | 0.0533 1 J SW7471A 9K10006 | 11/12/09 10:39
7429-90-5 | Aluminum 5090 3.85 154 1 SW6010B 9K11010 | 11/12/09 18:23
7440-36-0 | Antimony 0.385 115 1 U SW6010B 9K11010 | 11/12/09 18:23
7440-38-2 | Arsenic 1.41 0.231 0.385 1 SW6010B 9K11010 | 11/12/09 18:23
7440-39-3 | Barium 14.4 0.385 3.08 1 w] SW6010B 9K11010 | 11/12/09 18:23
7440-41-7 | Beryllium 00770 | 0.385 1 9] SW6010B 9K11010 | 11/12/09 18:23
7440-43-9 | Cadmium 0.2%9 Onl4 0.0770 | 0385 LY SW6010B 9K11010 | 11/12/09 18:23
7440-70-2 | Calcium 1100 77.0 385 1 SW6010B 9K11010 | 11/12/09 18:23
7440-47-3 | Chromium 5.23 0.154 0.385 1 SW6010B 9K11010 | 11/12/09 18:23
7440-48-4 | Cobalt 0.385 0.962 1 u SW6010B 9K11010 | 11/12/09 18:23
7440-50-8 | Copper 2.83 0.385 0.770 1 i SW6010B 9K11010 | 11/12/09 18:23
7439-89-6 | Iron 3310 231 7.70 1 SW6010B 9K11010 | 11/12/09 18:23
7439-92-1 | Lead 11.0 0.115 0.231 1 SW6010B 9K11010 | 11/12/09 18:23
7439-95-4 | Magnesium 229 71.0 385 1 J SW6010B 9K11010 | 11/12/09 18:23
7439-96-5 | Manganese 15.2 0.231 115 1 SW6010B 9K11010 | 11/12/09 18:23
7440-02-0 | Nickel 1.52 0.385 0.770 1 SW6010B 9K11010 | 11/12/09 18:23
7440-09-7 | Potassium 225 77.0 385 1 J SW6010B 9K11010 | 11/12/09 18:23
7782-49-2 | Selenium 0.383 0.231 0.385 1 J SW6010B 9K11010 | 11/12/09 18:23
7440-22-4 | Silver 0.154 0.385 1 U SW6010B 9K11010 | 11/12/09 18:23
7440-23-5 | Sodium 77.0 385 1 U SW6010B 9K11010 | 11/12/09 18:23
7440-28-0 | Thallium 0.231 0.616 1 u SW6010B 9K11010 |.11/12/09 18:23
7440-62-2 | Vanadium 7.99 0.385 0.962 1 SW6010B 9K11010 | 11/12/09 18:23
7440-66-6 | Zinc 179 0.385 1.54 1 SW6010B 9K11010 | 11/12/09 18:23
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ANALYSIS DATA SHEET MR07-SS31.09D
Laboratory: Empirical Laboratories, LLC SDG: UXO7 002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID: 0911026-25
Sampled: 11/03/09 11:35 Received:  11/04/09 08:00
% Solids:  88.27
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed
§7-12-5 |Cyanide 0.142 0.283 1 U SW9012A 9K16020 | 11/17/09 11:40
7439-97-6 | Mercury 0.0302 0.0134 0.0340 1 J SW7471A 9K10006 | 11/12/09 10:40
7429-90-5 | Aluminum 6010 2.75 11.0 1 SW6010B 9K11010 | 11/12/09 18:28
7440-36-0 | Antimony 0.546 0.275 0.825 1 J SwW6010B 9K11010 ‘ 11/12/09 18:28
7440-38-2 | Arsenic 2.10 0.165 0.275 1 SW6010B 9K11010 | 11/12/09 18:28
7440-39-3 | Barium 13.8 0.275 2.20 1 o § SW6010B 9K11010 | 11/12/09 18:28
7440-41-7 | Beryllium 0.0795 0.0550 0.275 1 J SW6010B 9K11010 | 11/12/09 18:28
7440-43-9 | Cadmium 0. %75 o1r9— 00550 | 0.275 1 AU SW6010B 9K11010 | 11/12/09 18:28
7440-70-2 | Calcium 1100 550 275 1 SW6010B 9K11010 | 11/12/09 18:28
7440-47-3 | Chromium 6.27 0.110 0.275 1 SW6010B 9K11010 | 11/12/09 18:28
7440-48-4 | Cobalt 0.374 0.275 0.687 1 J SW6010B 9K11010 | 11/12/09 18:28
7440-50-8 | Copper 2.41 0.275 0.550 1 U SW6010B 9K11010 | 11/12/09 18:28
7439-89-6 | Iron 3790 1.65 5.50 1 SW6010B 9K11010 | 11/12/09 18:28
7439-92-1 | Lead 11.6 0.0825 0.165 1 SW6010B 9K11010 | 11/12/09 18:28
7439-95-4 | Magnesium 245 55.0 275 1 J SW6010B 9K11010 | 11/12/09 18:28
7439-96-5 | Manganese 13.2 0.165 0.825 1 SW6010B 9K11010 | 11/12/09 18:28
7440-02-0 | Nickel 1.7 0275 | 0.550 1 SW6010B 9K11010 | 11/12/09 18:28
7440-09-7 | Potassium 217 55.0 275 1- J SW6010B 9K11010 | 11/12/09 18:28
7782-49-2 | Selenium 0.379 0.165 0.275 1 SW6010B 9K11010 | 11/12/09 18:28
7440-22-4 | Silver 0.110 0.275 1 SW6010B 9K11010 | 11/12/09 18:28
7440-23-5 | Sodium 55.0 275 1 SW6010B 9K11010 | 11/12/09 18:28
7440-28-0 | Thallium 0.165 0.440 1 SW6010B 9K11010 | 11/12/09 18:28
7440-62-2 | Vanadium 9.00 0.275 0.687 1 SW6010B 9K11010 | 11/12/09 18:28
7440-66-6 | Zinc 18.3 0.275 1.10 v 1 SW6010B 9K11010 | 11/12/09 18:28
Iy
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ANALYSIS DATA SHEET

%

MR07-SS31D-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO7 002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-26
Sampled: 11/03/09 11:45 Received:  11/04/09 08:00
% Solids:  88.64
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 |Cyanide 0.141 0.282 1 u SW9012A 9K16020 | 11/17/09 11:41
7439-97-6 | Mercury 0.0366 0.0126 0.0330 1 SW7471A 9K10006 | 11/12/09 10:41
7429-90-5 | Aluminum 7710 2.70 10.8 1 SW6010B 9K11010 | 117/12/09 18:32 |
7440-36-0 | Antimony 0.322 0.270 0.810 1 J SW6010B 9K11010 | 11/12/09 18:32
7440-38-2 | Arsenic 2.15 0.162 0.270 1 SW6010B 9K11010 | 11/12/09 18:32
7440-39-3 | Barium 16.5 0.270 2.16 1 ] SW6010B 9K11010 | 1112109 18:32 | CL L
7440-41-7 | Beryllium 0.0799 0.0540 0.270 1 -T SW6010B 9K11010 | 11/12/09 18:32
7440-43-9 | Cadmium 0,210 Ort72 00540 | 0.270 1 VP SW6010B 9K11010 | 11/12/09 18:32 [(M &L
7440-70-2 | Calcium 1270 540 270 1 SW6010B 9K11010 | 11/12/09 18:32
7440-47-3 | Chromium 8.38 0.108 0.270 1 SW6010B 9K11010 | 11/12/09 18:32
7440-48-4 | Cobalt 0.460 0.270 0.675 1 J © SW6010B 9K11010 | 11/12/09 18:32
7440-50-8 | Copper 2.84 0.270 0.540 1 u SW6010B 9K11010 | 11/12/09 18:32 E 3 C
7439-89-6 | lron 5610 1.62 5.40 1 SW6010B 9K11010 | 11/12/09 18:32
7439-92-1 | Lead 11.1 0.0810 0.162 1 SW6010B 9K11010 | 11/12/09 18:32
7439-95-4 | Magnesium 314 54.0 270 1 SW6010B 9K11010 | 11/12/09 18:32
7439-96-5 | Manganese 14.4 0.162 0.810 1 SW6010B 9K11010 | 11/12/09 18:32
7440-02-0 | Nickel 2.00 0.270 0.540 1 SW6010B 9K11010 | 11/12/09 18:32
7440-09-7 | Potassium 256 54.0 270 1 1 SW6010B 9K11010 | 11/12/09 18:32
7782-49-2 | Selenium 0.363 0.162 0.270 1 SW6010B 9K11010 | 11/12/09 18:32
7440-22-4 | Silver 0.108 0.270 1 ‘U '~ SW6010B 9K11010 | 11/12/09 18:32
‘7440-23-5 | Sodium 54.0 270 1 SW6010B 9K11010 | 11/12/09 18:32
7440-28-0 | Thallium 0.162 0.432 1 SW6010B 9K11010 | 11/12/09 18:32
7440-62-2 | Vanadium 12.3 0.270 0.675 1 SW6010B 9K11010 | 11/12/09 18:32
7440-66-6 | Zinc 19.1 0.270 1.08 1 SW6010B - 9K11010 | 11/12/09 18:32
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ANALYSIS DATA SHEET

2

MR07-SS33-09D

Laboratory: Empirical Laboratories, LLC SDG:  UXO7 002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-27
Sampled: 11/03/0911:40 Received:  11/04/09 08:00
% Solids:  76.17
Concentration Dilution :
CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Method Batch Analyzed
57-12-5 |Cyanide 0.241 0.164 0.328 1 SW9012A 9K16020 | 11/17/09 11:42
7439-97-6 | Mercury 0.0286 0.0142 0.0361 1 SW7471A 9K10006 | 11/12/09 10:43
7429-90-5 | Aluminum 4890 328 13.1 1 SW6010B 9K11010 | 11/12/09 18:37
7440-36-0 | Antimony 0.530 0.328 0.985 1 SW6010B 9K11010 11/12/09 18:37
7440-38-2 | Arsenic 2.40 0.197 0328 1 'SW6010B 9K11010 | 11/12/09 18:37
7440-39-3 | Barium 16.0 0.328 2.63 1 SW6010B 9K11010 | 11/12/09 18:37 C(/L
7440-41-7 | Beryllium 0.0760 0.0656 0.328 1 SW6010B 9K11010 | 11/12/09 18:37
7440-43-9 | Cadmium 0.352 0.0656 0.328 1 SW6010B 9K11010 | 11/12/09 18:37
7440-70-2 | Calcium 1920 65.6 328 1 SW6010B 9K11010 1 1) 12/09 18:37
7440-47-3 | Chromium 6.42 0.131 0.328 1 SW6010B 9K11010 | 11/12/09 18:37 ‘
7440-48-4 | Cobalt 0.357 0.328 0.821 1 SW6010B 9K11010 | 11/12/09 18:37
7440-50-8 | Copper 7.02 0.328 0.656 1 SW6010B 9K11010 | 11/12/09 18:37
7439-89-6 | Iron 3260 1.97 6.56 1 SW6010B 9K11010 | 11/12/09 18:37
7439-92-1 | Lead 14.5 0.0985 0.197 1 SW6010B 9K11010 | 1Y/ 12/09 18:37
7439-95-4 | Magnesium 231 65.6 328 1 SW6010B 9K11010 | 11/12/09 18:37
7439-96-5 | Manganese 23.7 0.197 0.985 1 SW6010B 9K11010 | 11/12/09 18:37
7440-02-0 | Nickel 1.77 0.328 0.656 1 SW6010B 9K11010 11/12/0918:37
7440-09-7 | Potassium 251 65.6 328 1 SW6010B 9K11010 | 11/12/09 18:37
7782-49-2 | Selenium 0.376 0.197 0.328 1 SW6010B 9K11010 | 11/12/09 18:37
7440-224 | Silver 0.0656 0.328 1 SW6010B 9K11010 | 11/12/09 18:37
7440-23-5 | Sodium 65.6 328 1 SW6010B 9K11010 | 11/12/09 18:37
7440-28-0 | Thallium 0.263 0.525 1 SW6010B 9K11010 | 11/12/09 18:37
7440-62-2 Vanadium 7.98 0.328 0.821 1 SW6010B 9K11010 | 11/12/09 18:37
7440-66-6 | Zinc 524 0.328 1.31 1 SW6010B 9K11010 | 11/12/09 18:37
VYR Page 27 of 35
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ANALYSIS DATA SHEET MRO7-SS14.09D
Laboratory: Empirical Laboratories, LLC SDG: UXO7 002
Client: CH2M Hill, Inc. Project: - Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-28
Sampled: 11/03/09 08:10 Received:  11/04/09 08:00
% Solids: 80.82
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Method Batch Analyzed
57-12-5 |Cyanide 0.546 0.155 0.309 1 SW9012A 9K16020 | 11/17/09 11:43
7439-97-6 | Mercury 0.0362 0.0146 0.0371 1 SW7471A 9K10006 | 11/12/09 10:44
7429-90-5 | Aluminum 4760 3.03 12.1 1 SW6010B 9K11010 | 11/12/09 18:42
7440-36-0 | Antimony 0.303 0910 1 SW6010B 9K11010 | 11/12/09 18:42
7440-38-2 | Arsenic 1.48 0.182 0.303 1 SW6010B 9K11010 | 11/12/09 18:42
7440-39-3 | Barium 13.2 0.303 2.43 1 SW6010B 9K11010 | 11/12/09 18:42 COL
7440-41-7 | Beryllium 0.0743 0.0607 0.303 1 SW6010B 9K11010 | 11/12/09 18:42 |
7440-43-9 | Cadmium 0.404 0.0607 0.303 1 SW6010B 9K11010 [ 11/12/09 18:42
7440-70-2 | Calcium " 11200 60.7 303 1 SW6010B 9K11010 | 11/12/09 18:42
7440-47-3 | Chromium 6.37 0.121 0.303 1 SW6010B 9K11010 | 11/12/09 18:42
7440-48-4 | Cobalt 0.437 0.303 0.758 1 SW6010B 9K11010 | 11/12/09 18:42
7440-50-8 | Copper 15.9 0.303 0.607 1 SW6010B 9K11010 | 11/12/09 18:42
7439-89-6 | Iron 3970 1.82 6.07 1 SW6010B 9K11010 | 11/12/09 18:42
7439-92-1 | Lead 12.7 0.0910 0.182 1 SW6010B 9K11010 | 11/12/09 18:42
7439-95-4 | Magnesium 389 60.7 303 1 SW6010B 9K11010 | 11/12/09 18:42
7439-96-5 | Manganese 22.1 0.182 0.910 1 SW6010B 9K11010 | 11/12/09 18:42
7440-02-0 | Nickel 2.65 0.303 0.607 1 SW6010B 9K11010 | 11/12/09 18:42
7440-09-7 | Potassium 289 60.7 303 1 SW6010B 9K11010 | 11/12/09 18:42 .
7782-49-2 | Selenium 0.450 0.182 0.303 1 SW6010B 9K11010 | 11/12/09 18:42
7440-22-4 | Silver 0.121 0.303 1 SW6010B 9K11010 | 11/12/09 18:42
7440-23-5 | Sodium 60.7 303 1' SwW6010B 9K11010 | 11/12/09 18:42
7440-28-0 | Thallium 0.243 0.485 1 SW6010B 9K11010 | 11/12/09 18:42
7440-62-2 | Vanadium 10.1 0.303 0.758 1 SW6010B 9K11010 | 11/12/09 18:42
7440-66-6 | Zinc 35.2 0.303 121 1 SW6010B 9K11010 | 11/12/09 18:42
(,{,/,9 Page 28 of 35
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ANALYSIS DATA SHEET

MR07-SS13-09D

Laboratory: Empirical Laboratories, LLC SDG: UXQ7_002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 07
Matrix: Soil Laboratory ID:  0911026-29
Sampled: 11/03/09 08:18 Received: 11/04/09 08:00
% Solids:  82.14
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q ) Method Batch Analyzed

§7-12-5 |[Cyanide 0.152 0.304 1 U SW9012A 9K16020 | 11/17/09 11:46
7439-97-6 | Mercury 0.0293 0.0164 0.0416 1 J SW7471A 9K10006 | 11/12/09 10:45
7429-90-5 | Aluminum 5780 3.01 12.1 » 1 SW6010B 9K11010 | 11/12/09 18:47
7440-36-0 | Antimony 0.301 0.904 1 U SW6010B 9K11010 | 11/12/09 18:47
7440-38-2 | Arsenic 1.14 0.181 0.301 1 SW6010B 9K11010 | 11/12/09 18:47
7440-39-3 | Barium 143 0.301 241 1 |7 SW6010B 9K11010 | 11/12/09 18:47 [ (L
7440-41# Beryllium 0.0792 0.0603 0.301 1 SW6010B 9K11010 | 11/12/09 18:47
7440-43-9 | Cadmium 0.%0\ 0:386~ 0.0603 | 0.301 v g SW6010B 9K11010 | 11/12/09 18:47 [JABL-
7440-70-2 | Calcium 7240 60.3 30t 1 SW6010B 9K11010 | 11/12/09 18:47
7440-47-3 | Chromium 6.69 0.121 0.301 1 SW6010B 9K11010 | 11/12/09 18:47
7440-48-4 | Cobalt 0.477 0.301 0.753 1 J SW6010B 9K11010 | 11/12/09 18:47
7440-50-8 | Copper 294 0.301 0.603 1 M SW6010B 9K11010 | 11/12/09 18:47 g@{/
7439-89-6 | Iron 3560 1.81 6.03 1 SW6010B 9K11010 | 11/12/09 18:47
7439-92-1 | Lead 9.61 0.0904 0.181 1 SW6010B 9K11010 | 11/12/09 18:47
7439-95-4 | Magnesium 390 60.3 301 1 SW6010B 9K11010 | 11/12/09 18:47
7439-96-5 | Manganese 19.1 0.181 0.904 1 SW6010B 9K11010 | 11/12/09 18:47
7440-02-0 | Nickel 201 0.301 0.603 1 SW6010B 9K11010 | 11/12/09 18:47
7440-09-7 | Potassium 297 60.3 301 1 J - SW6010B 9K11010 | 11/12/09 18:47
7782-49-2 | Selenium 0.487 0.181 0.301 1 SW6010B 9K11010 | 11/12/09 18:47
7440-22-4 | Silver 0.121 0.301 1 SW6010B 9K11010 | 11/12/09 18:47
7440-23-5 | Sodium 60.3 301 1 SW6010B 9K11010 | 11/12/09 18:47
7440-28-0 | Thallium 0.181 0.482 1 SW6010B 9K11010 | 11/12/09 18:47
7440-62-2 | Vanadium 10.2 0.301 0.753 1 SW6010B" 9K11010 | 11/12/09 18:47
7440-66-6 | Zinc 255 0.301 1.21 1 SwWe6010B 9K11010 | 11/12/09 18:47
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ANALYSIS DATA SHEET RO7-SS16.09D
Laboratory: Empirical Laboratories, LLC SDG: UXO07_002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-30
Sampled: 11/03/09 08:30 Received:  11/04/09 08:00
% Solids: . 80.49
Concentration bilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 |Cyanide 0.155 0.311 1 U SW9012A 9K16020 | 11/17/09 11:47
7439-97-6 | Mercury 0.0289 0.0143 | 0.0362 1 J SW7471A 9K10006 | 11/12/09 10:49
7429-90-5 | Aluminum 4810 3.00 12.0 1 SW6010B 9K11010 | 11/12/09 18:51
7440-36-0 | Antimony 0.300 0.900 1 u SW6010B 9K11010 | 11/12/09 18:51
7440-38-2 | Arsenic 1.53 0.180 0.300 1 SW6010B 9K11010 | 11/12/09 18:51
7440-39-3 | Barium 116 0.300 2.40 1 ko] SW6010B 9K11010 | 11712109 18:51 [CCL
7440-41-7 | Beryllium 0.0675 0.0600 | 0.300 1 ] SW6010B 9K11010 | 11/12/09 18:51
7440-43-9 | Cadmium 0.30) 6493 00600 | 0300 | 1 [Wp SW6010B 9K11010 | 11/12/09 18:51 | JAAL
7440-70-2 | Calcium 2100 60.0 300 1 SW6010B 9K11010 | 11/12/09 18:51
7440-47-3 | Chromium 6.30 0.120 0.300 1 SW6010B 9K11010 | 11/12/09 18:51
7440-48-4 | Cobalt 0.374 0300 0.750 1 I SW6010B 9K11010 | 11/12/09 18:51
7440-50-8 | Copper 335 0.300 0.600 1 W SW6010B 9K11010 | 1112109 18:51 | ¢ B
7439-89-6 | ron 3400 1.80 6.00 1 SW6010B 9K11010 | 11/12/09 18:51
7439-92-1 | Lead 10.1 00900 | 0.180 1 SW6010B 9K11010 .| 11/12/09 18:51
7439.95-4 | Magnesium 257 - 60.0 300 1 J SW6010B 9K11010 | 11/12/09 18:51
7439-96-5 | Manganese 184 0.180 0.900 1 SW6010B 9K11010 | 11/12/09 18:51
7440-02-0 | Nickel 1.96 0.300 0.600 1 SW6010B 9K11010 | 11/12/09 18:51
7440-09-7 | Potassium 339 60.0 300 1 SW6010B 9KI1010 | 11/12/09 18:51
7782-49-2 | Selenium 0433 0.180 0.300 1 SW6010B 9K11010 | 11/12/09 18:51
7440-22-4 | Silver 0.120 0.300 1 SW6010B 9K11010 | 11/12/09 18:51
7440-23-5 | Sodium 60.0 300 1 SW6010B 9K11010 | 11/12/09 18:51
7440-28-0 | Thallium 0.180 0.480 1 SW6010B 9K11010 | 11/12/09 18:51
7440-62-2 | Vanadium 8.75 0.300 0.750 1 SW6010B 9K11010 | 11/12/09 18:51
7440-66-6 | Zinc 303 0.300 1.20 1 SW6010B 9K11010 | 11/12/09 18:51
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ANALYSIS DATA SHEET

3\

MR07-SS18-09D

Laboratory: Empirical Laboratories, LLC SDG: UXQO7 002
Client: CH2M Hill, Inc. Project:  Lejeune CTOO014 (UUX07)
Matrix: Soil Laboratory ID:  0911026-31
Sampled: 11/03/09 08:40 Received: 11/04/09 08:00
% Solids:  66.93
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Method Batch Analyzed

57-12-5 Cyanide 0.210 0.187 0.374 1 SW9012A 9K16020 | 11/17/09 11:49
7439-97-6 | Mercury 0.0441 0.0171 0.0435 1 SW7471A 9k1 0006 | 11/12/09 10:50
7429-90-5 | Aluminum 7050 3.64 14.6 1 SW6010B 9K11010 | 11/12/09 18:56
7440-36-0 Amimoﬁy 1.23 0.364 1.09 1 SW6010B 9K11010 | 11/12/09 18:56
7440-38-2 | Arsenic 9.58 0.219 0.364 1 SW6010B 9K11010 | 11/12/09 18:56
7440-39-3 | Barium 242 0.364 292 1 ') SW6010B oKk11010 | 11/12/0918:56 | C{L
7440-41-7 | Beryllium 0.132 0.0729 0.364 1 SW6010B 9K11010 | 11/12/09 18:56
7440-43-9 | Cadmium 0.884 0.0729 0.364 1 SW6010B 9K11010 | 11/12/09 18:56
7440-70-2 | Calcium 6120 729 364 1 SW6010B 9K11010 | 11/12/09 18:56
7440-47-3 | Chromium 19.5 0.146 0.364 1 SW6010B 9K11010 | 11/12/09 18:56
7440-48-4 | Cobalt 1.58 0.364 0.911 1 SW6010B 9K11010 | 11/12/09 18:56
7440-50-8 | Copper 16.6 0.364 0.729 1 SW6010B 9K11010 | 11/12/09 18:56
7439-89-6 | ron 5540 2.19 7.29 1 SW6010B 9K11010 | 11/12/09 18:56
7439-92-1 | Lead 36.9 0.109 0.219 1 SW6010B 9K11010 | 11/12/09 18:56
7439-95-4 | Magnesium 446 72.9 364 1 SW6010B 9K11010 | 11/12/09 18:56
7439-96-5 | Manganese 60.3 0.219 1.09 1 SW6010B 9K11010 | 11/12/09 18:56
7440-02-0 | Nickel 4.10 0.364 0.729 1 SW6010B 9K11010 | 11/12/09 18:56
7440-09-7 | Potassium 585 72.9 364 1 SW6010B 9K11010 | 11/12/09 18:56
7782-49-2 | Selenium 0.787 0.219 0.364 1 SW6010B 9K11010 | 11/12/09 18:56
7440-224 | Silver 0.0729 0.364 1 SW6010B 9K11010 | 11/12/09 18:56
7440-23-5 | Sodium 729 364 1 SW6010B 9K11010 | 11/12/09 18:56
7440-28-0 | Thallium 0.292 0.583 1 SW6010B 9K11010 | 11/12/09 18:56
7440-62-2 | Vanadium 135 0.364 0.911 1 SW6010B 9K11010 | 11/12/09 18:56
7440-66-6 | Zinc 188 0.364 1.46 1 SW60108 9K11010 | 11/12/09 18:56
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ANALYSIS DATA SHEET MRO-FB110309
Laboratory: Empirical Laboratories, LL.C SDG:  UXO7_002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Water Laboratory ID:  0911026-32
- Sampled: 11/03/09 08:10 Received:  11/04/09 08:00
% Solids:  0.00
Concentration Dilution
CAS NO. | Analyte (ug/L) MDL RL Factor Q Method Batch Analyzed
7439-97-6 | Mercury ' 0.0800 0.200 1 U SW7470A 9K05004 | 11/06/09 07:30
7429-90-5 | Aluminum 12.5 50.0 1 5) SW6010B 9K05005 | 11/09/09 13:46
7440-36-0 | Antimony 1.25 3.75 1 U SW6010B 9K05005 | 11/09/09 13:46
7440-38-2 | Arsenic 0.750 1.25 1 u SW6010B 9K05005 | 11/09/09 13:46
7440-39-3 | Barium 1.25 10.0 1 u SW6010B 9K05005 | 11/09/09 13:46
7440-41-7 | Beryllium 0.250 1.25 1 U SW6010B 9K05005 | 11/09/09 13:46
7440-43-9 | Cadmium 0.381 0.250 1.25 1 T SW6010B 9K05005 | 11/09/09 13:46
7440-70-2 | Calcium 250 1250 1 U SW6010B 9K05005 | 11/09/09 13:46
7440-47-3 | Chromium 0.500 1.25 1 U SW6010B 9K05005 | 11/09/09 13:46
7440-48-4 | Cobalt 1.25 3.12 1 U SW6010B 9KO05005 | 11/09/09 13:46
7440-50-8 | Copper 1.25 2.50 1 U SW6010B 9K05005 | 11/09/09 13:46
7439-89-6 | Iron 7.50 25.0 1 U SW6010B 9K05005 | 11/09/09 13:46
7439-92-1 | Lead 0.375 0.750 1 U SW6010B 9K05005 | 11/09/09 13:46
7439-95-4 | Magnesium. 250 1250 1 U SW6010B 9K05005 | 11/09/09 13:46
7439-96-5 | Manganese 0.750 - 3.75 1 U SW6010B 9K05005 | 11/09/09 13:46
7440-02-0 | Nickel 0.750 2.50 1 U SW6010B 9K05005 | 11/09/09 13:46
7440-09-7 | Potassium 250 1250 1 4] SW6010B 9K05005 | 11/09/09 13:46
7782-49-2 | Selenium 0.750 1.25 1 u SW6010B 9K05005 | 11/11/09 13:09 )
7440-22-4 | Silver 0.250 1.25 1 U SW6010B 9K05005 | 11/11/09 13:09
7440-23-5 | Sodium 250 1250 1 U SW6010B 9K05005 | 11/09/09 13:46
7440-28-0 | Thallium 0.750 2.00 1 u SW6010B 9K05005 | 11/09/09 13:46
7440-62-2 | Vanadium 1.25 312 1 18] SW601‘0B 9K05005 | 11/11/09 13:09
7440-66-6 | Zinc 1.25 5.00 1 u SW6010B 9K05005 | 11/09/09 13:46
. Concentration | Dilution

CAS NO. | Analyte (mg/L) MDL RL Factor Q Method Batch Analyzed

57-12-5 | Cyanide 0.00500 0.0100 1 U SW9012A 9K05006 | 11/05/09 15:16
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ANALYSIS DATA SHEET MR07-SS15.09D
Laboratory: Empirical Laboratories, LLC SDG: UXO07_002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911026-33
Sampled: 11/03/09 08:35 Received:  11/04/09 08:00
% Solids:  86.40
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 |Cyanide 0.145 0.289 1 U SW9012A 9K16020 | 11/17/09 11:50
7439-97-6 | Mercury 0.0277 00146 | 0.0370 1 ] SW7471A 9K10006 | 11/12/09 10:51
7429-90-5 | Aluminum 6370 2.85 11.4 1 SW6010B 9K11010 | 11/12/09 19:14
7440-36-0 | Antimony . 0.285 0.855 1 u SW6010B 9K11010 | 11/12/09 19:14
7440-38-2 | Arsenic 1.89 0.171 0.285 1 SW6010B 9K11010 | 11/12/09 19:14
7440-39-3 | Barium 13.9 0.285 228 1 g SW6010B 9K11010 | 1171209 19:14 | (AL
7440-41-7 | Beryllium 0.0800 00570 | 0.285 1 ] SW6010B 9K11010 | 11/12/09 19:14
7440-43-9 | Cadmium 3. 2% PETES 00570 | 0285 1 (w/ SW6010B oKk11010 | 11712109 19:14 | MEL
7440-70-2 | Calcium 20700 57.0 285 1 SW6010B 9K11010 | 11/12/09 19:14
7440-47-3 | Chromium 7.87 0.114 0.285 1 SW6010B 9K11010 | 11/12/09 19:14
7440-48-4 | Cobalt 0.454 0.285 0.713 1 ] SW6010B 9K11010 | 11/12/09 19:14
7440-50-8 | Copper 3.00 0285 | 0570 1 w SW6010B 9K11010 | 11/12/09 19:14 igu
7439-89-6 | ron 4400 1.71 5.70 1 SW6010B 9K11010 | 11/12/09 19:14
7439-92-1 | Lead 10.5 00855 | 0171 1 SW6010B 9K11010 | 11/12/09 19:14
7439-95-4 | Magnesium 629 51.0 285 1 "SW6010B 9K11010 | 11/12/09 19:14
7439-96-5 | Manganese 23.6 0.171 0.855 1 SW6010B 9K11010 | 11/12/09 19:14
7440-02-0 | Nickel 1.80 0.285 0.570 1 SW6010B 9K11010 | 11/12/09 19:14
7440-09-7 | Potassium 274 570 285 1 b SW6010B 9K11010 | 11/12/09 19:14
7782-49-2 | Selenium 0.483 0.171 0.285 1 SW6010B 9K11010 | 11/12/09 19:14
7440-22-4 | Silver 0.114 0.285 1 SW6010B 9K11010 | 11/12/09 19:14
7440-23-5 | Sodium 570 285 1 SW6010B 9K11010 | 11/12/09 19:14
7440-28-0 | Thallium 0.228 0.456 1 SW6010B 9K11010 | 11/12/09 19:14
7440-62-2 | Vanadium 113 0.285 0.713 1 SW6010B 9K11010 | 11/12/09 19:14
7440-66-6 | Zinc 249 0.285 1.14 1 SW6010B 9K11010 | 11/12/09 19:14

UX07_002 INORG Summ
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MR07-SS20-09D

ANALYSIS DATA SHEET
Laboratory: Empirical Laboratories, LLC SDG:
Client: CH2M Hill, Inc. Project:
Matrix: Soil : : Laboratory ID:

Sampled: 11/03/09 09:00 Received:
% Solids:  79.70 ‘

UX07_002

Lejeune CTO014 (UX07)
0911026-34

11/04/09 08:00

A

Concentration Dilution
CAS NO. | Analyte (mg/Kgdry) | MDL RL Factor Q Method Batch Analyzed
57-12-5 | Cyanide . 0157 | 0314 1 U SW012A | 9K16020 [ 1117009 11:51
7439-97-6 | Mercury 00278 | 00169 | ooa2s | 1 f SWH4TIA | 9K10006 [ 11/12/09 10:53
7429-90-5 | Aluminum 4560 308 | 123 1 SW6010B | 9K11010 [ 11/12/0919:19
744036-0 | Antimony 0.429 0308 | 0923 1 ] SW6010B | 9K11010 | 11/12/0919:19
7440382 | Arsenic 1.83 0185 | 0308 1 SW6010B | 9K11010 | 11/12/09 19:19
7440393 |Bariom - L 0308 | 246 ) sweoloB | skito10 | 1112091919 | (L
744041-7 | Beryltium 00710 | 00615 | 0308 1 ] SWOI0B | 9K11010 | 1112/0919:19 |
7440439 | Cadmium 0309 | oz | ooes | 038 | 1 [uy sweo10B | 9k11010 | 1112009 19219 | ABL
7440702 | Calcium 1820 615 | 308 1 SW6010B | 9KI1010 | 11/12/09 19:19
744047-3 | Chromium | sso 0123 | o308 1 SW6010B | 9K11010. |.11/12/0919:19
744048-4 | Cobalt 0318 0308 | 0769 1 J SW6010B | 9K11010 | 1112109 19:19
7440-50-8 | Copper 342 0308 | 0615 1w SW6010B | 9K11010 | 11/1210919:19 | § BL
7439-89-6 | Iron 3250 185 | 615 1 SW6010B | 9K11010 | 11/12/09 19:19
7439-92-1 | Lead 112 00923 | 0185 1 SW6010B | 9K11010 | 11/12/0919:19
7439954 | Magnesium 232 615 | 308 1 3 SW6010B | 9K11010 | 11/12/09 19:19
7439965 |Manganese . ' 17.7 0185 | 0923 1 SW6010B | 9K11010 | 11/12/09 19:19
7440-02-0 | Nickel 166 | 0308 [ o615 1 SW6010B | 9K11010 | 111209 19:19
7440097 | Potassium 239 615 | 308 1 3 'SW60I0B | 9KI1010 | 11/12/09 19:19
778249-2 | Selenium 0426 0185 | 0308 1 SW6010B | 9K11010 | 11/12/09 19:19
7440-224 | Silver 0123 | 0308 1 SW6010B | 9KI1010 | 11/12/09 19:19
7440-23-5 | Sodium 615 | 38 |1 SW6010B | 9K11010 | 11/12/0919:19
7440-28-0 | Thallium ' 0246 | 0492 1 SW6010B | 9K11010 | 11/12/09 19:19
7440-62-2 | Vanadium 7.79 0308 | 0769 | 1 SW60I0B | 9K11010 | 11/12/09 19:19
7440-66-6 | Zinc | 227 0308 | 123 1 SW6010B | 9K11010 [ 1112109 19:19
/{/U/\} Page 34 of 35
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ANALYSIS DATA SHEET

%

MR07-S517-09D

Laboratory: Empirical Laboratories, LL.C SDG: UXO7_002
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID: ~ 0911026-35
Sampled: 11/03/09 09:15 Received:  11/04/09 08:00
% Solids:  84.72
Concentration Dilution
CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Method Batch Analyzed
57-12-5 |Cyanide 0.148 0295 1 SW9012A 9K16020 | 11/17/09 11:52
7439-97-6 | Mercury 0.0335 0.0132 0.0334 1 SW7471A 9K10006 | 11/12/09 10:54
7429-90-5 | Aluminum 4860 295 11.8 1 SW6010B 9K11010 | 11/12/09 19:24
7440-36-0 | Antimony 0.300 0.295 0.885 1 SW6010B 9K11010 | 11/12/09 19:24
7440-38-2 | Arsenic 2.52 0.177 0.295 1 SW6010B 9K11010 | 11/12/09 19:24
7440-39-3 | Barium 13.5 0.295 2.36 1 J SW6010B 9K11010 | 11/12/09 19:24
7440-41-7 | Beryllium 0.0793 0.0590 0.295 1 SW6010B 9K11010 | 11/12/09 19:24
7440-43-9 | Cadmium 0.24S | o3 00590 | 0295 1 (M SW6010B 9K11010 | 11/12/09 19:24
7440-70-2 | Calcium 1770 59.0 295 1 SW6010B 9K11010 | 11/12/09 19:24
7440-47-3 | Chromium 6.39 0.118 0.295 1 SW6010B 9K11010 | 11/12/09 19:24
7440-48-4 | Cobalt © 0.407 0.295 0.738 1 SW6010B 9K11010 | 11/12/09 19:24
7440-50-8 | Copper 4.97 0.295 0.590 1 SW6010B 9K11010 | 11/12/09 19:24
7439-89-6 | Iron 3200 177 590 1 SW6010B 9K11010 | 11/12/09 19:24
7439-92-1 | Lead 14.6 0.0885 0.177 1 SW6010B 9K11010 | 11/12/09 19:24
7439-95-4 | Magnesium 231 59.0 295 1 SW6010B 9K11010 | 11/12/09 19:24
7439-96-5 Manganese 23.1 0.177 0.885 1 SW6010B 9K11010 | 11/12/09 19:24
7440-02-0 | Nickel 1.82 0.295 0.590 1 SW6010B 9K11010 | 11/12/09 19:24
7440-09-7 | Potassium 210 59.0 295 1 SW6010B 9K11010 | 11/12/09 19:24
7782-49-2 | Selenium 0.335 0.177 0.295. 1 SW6010B ‘9K11010 | 11/12/09 19:24
7440-22-4 | Silver 0.118 0.295 1 SWé010B 9K11010 | 11/12/09 19:24
7440-23-5 | Sodium 59.0 295 1 SW6010B 9K11010 | 11/12/09 19:24
7440-28-0 | Thallium 0177 0472 1 SW6010B 9K11010 | 11/12/09 19:24
7440-62-2 | Vanadium 8.14 0.295 0.738 1 SW6010B 9K11010 | 11/12/09 19:24
7440-66-6 | Zinc 243 0.295 1.18 1 SW6010B 9K11010 | 11/12/09 19:24
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EXPLOSIVES
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, CTO-014, UX0O-07 SDG #: UX07 003

Client: CH2M HILL, Inc., Virginia Beach, Virginia Date: February 21,2010

Laboratory: Empirical Laboratories, Nashville, Tennessee Reviewer: _Nancy Weaver

EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO07-FB1112-09 0911121-01 Water
2 MRO07-EB111209-SD 0911121-03 Water
3 MRO07-SW01-09D 0911121-05 Water
4 MR07-SW01D-09D 0911121-07 Water
5 MR07-SD01-09D 0911121-09 Soil
6 MRO07-SD01D-09D 0911121-10 Soil
7 MRO7-SW02-09D 0911121-11 Water
TMS MRO7-SW02-09DMS 0911121-11MS Water
7MSD MRO07-SW02-09DMSD 0911121-11MSD Water
8 MRO07-SD02-09D 0911121-13 Soil
8MS MR07-SD02-09DMS 0911121-13MS Soil
8MSD MR07-SD02-09DMSD 0911121-13MSD Soil

The USEPA “Contract Laboratory Program National Functional Guidelines for Organic Data

Review,” October 1999, and professional judgement were used in evaluating the data in this
summary report.

Holding Times - All samples were extracted within 7 days for water samples, 14 days for soil
samples and analyzed within 40 days.

Initial Calibration - The initial calibrations exhibited acceptable %RSD and/or correlation
coefficient values.

Calibration Verification - The continuing calibrations exhibited acceptable %D values.

Surrogates - Many samples exhibited acceptable surrogate recoveries on the primary column and
slightly high recoveries on the confirmation column. No action was taken since the primary
column recoveries were within QC limits.
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MS/MSD - The MS/MSD samples exhibited acceptable %R and RPD values except the
following.

MS/MSD Sample ID Compound MS/MSD %R/RPD Qualifier
7 HMX 54%/62%/0k Aj{8A)
1,3,5-Trinitrobenene 15%/22%/41
Tetryl 12%/19%/48
2-Amino-4,6-Dinitrotoluene Ok/Ok/34 None for RPD alone
4-Nitrotoluene Ok/Ok/32
3-Nitrotoluene Ok/Ok/34
Nitroglycerin 55%/0Ok/Ok J/Jl
8 1,3,5-Trinitrobenzene 61%/0k/36 JUl
Tetryl 30%/21%/32

Laboratory Control Sample - The LCS samples exhibited acceptable %R values except the
following.

LCSID Compound %R Qualifier Affected Samples
9K16007-BLK1 Tetryl 32%/ J/al 5,6
9K16009-BLK 1 HMX 53% Inar 1-4

1,3,5-Trinitrobenzene 18%
Tetryl 10%
Nitroglycerin 56%

Method Blank - The method blanks were free of contamination.

Field and Equipment Blank - Field QC results are summarized below.

Blank ID Compound Conc. | Action Level | Qualifier | Affected Samples
ug/L ug/L
MRO7-FB111209 RDX 0.070 0.35 None AlIND
Nitrobenzene 0.061 0.305
1,3,5-Trinitrobenzene 0.062 0.31 U 7
2,4-Dinitrotoluene 0.11 0.55 None AlIND
2,6-Dinitrotoluene 0.19 0.95
2-Amino-4,6-dinitrotoluene 0.05 0.25 U 3,7
2-Nitrotoluene 0.11 0.55 None AIIND
4-Nitrotoluene 0.48 2.4 U 4
3-Nitrotoluene 0.059 0.295 U 3,4
MRO07-EB111209-SD HMX 0.049 0.245 None AlIND
1,3,5-Trinitrobenzene 0.14 0.70
2,4-Dinitrotoluene 0.14 0.70
2,6-Dinitrotoluene 0.23 1.15
2-Amino-4,6-dinitrotoluene 0.090 0.45
2-Nitrotoluene 0.071 0.355
4-Nitrotoluene 0.57 2.85
Environmental Data Services, Inc. 2 MCB Camp Lejeune, CTO-014

February 21, 2010 SDG #: UX07_003 - Explosives




Field Duplicates - Field duplicate results are summarized below.

MR07-SW01-09D MR07-SW01D-09D

Compound ug/L g/, RPD Qualifier
4-Amino-2,6-dinitrotoluene 0.083 0.064 26% None
MR07-SD01-09D MRO07-SD01D-09D .
Compound RPD ualifier
P ug/kg ug/kg Q
None ND ND - -

Compound Identification - Retention times were acceptable and no further action was taken.

Compound Quantitation - Several samples exhibited results with high %D values between
columns and have been flagged (P) by the laboratory and further qualified (J).

Environmental Data Services, Inc. 3 MCB Camp Lejeune, CTO-014
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FORM 1 CLIENT SAMPLE NO. \
EXPL ORGANICS ANALYSIS DATA SHEET

MRO7-FB111209
Lab Name: EMPIRICAL LABS Contract: CH2MHILL

Lab Code: Case No.: SAS No.: NA SDG No.: UX07_003
Matrix: (soil/water) WATER Lab Sample ID: 0911121-01
Sample wt/vol: 1070 (g/ml) ML Lab File ID: 037vV3701
% Moisture: decanted: (Y/N) Date Sampled: 11/12/09 12:40
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:11/17/09
Concentrated Extract Volume: 8.0 (ml) Date Analyzed: 12/13/09 09:02
Injection Volume: 100.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pPH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
2691-41-0----- HMX 0.047 0.14| BSL g W
121-82-4------ RDX 0.047 0.14 ¢ﬁ 0.070 J;BM:J-
98-95-3------- Nitrobenzene 0.047 0.141%; 0.061|JPM
99-65-0------- 1, 3-Dinitrobenzene 0.047 0.14 U
99-35-4------- 1,3,5-Trinitrobenzene 0.047 0.14 |88 0.062 g T
121-14-2------ 2,4-Dinitrotoluene 0.047 0.14| g¢ 0.11|gP l
606-20-2------ 2,6-Dinitrotoluene 0.047 0.14| ¢ 0.19|p”
118-96-7-~~--- 2,4,6-Trinitrotoluene 0.047 0.14 U
35572—78—2————2—Amino—4,6—dinitrotquene__ 0.047 0.14 2 0.050(apM T
479-45-8-~---- Tetryl 0.047 0.14 651_ [P AV
19406—51-0—-——4—Amino-2,6—dinit:rotoluene___ 0.047 0.14 U
88-72-2~-=---- 2-Nitrotoluene 0.047 0.14 i-d 0.11|JPM 7
99-99-0-~-~~--- 4-Nitrotoluene 0.047 0.14 0.48 | l
99-08-1------- 3-Nitrotoluene 0.047 0.14 J 0.059 M
55-63-0----~~~ Nitroglycerin 0.16 0.48| gsi K7
78-11-5-~------ PETN 0.16 0.48 U

FORM I EXPL
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FORM 1 CLIENT SAMPLE No. ‘).
EXPL ORGANICS ANALYSIS DATA SHEET

MRO7-EB1
11209-SD
Lab Name: EMPIRICAL LABS Contract: CH2MHILL
Lab Code: Case No.: SAS No.: NA SDG No.: UX07_003
Matrix: (soil/water) WATER Lab Sample ID: 0911121-03
Sample wt/vol: 1070 (g/ml) ML Lab File ID: 038V3801
% Moisture: decanted: (Y/N) Date Sampled: 11/12/09 12:45
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:11/17/09
Concentrated Extract Volume: 8.0 (ml) Date Analyzed: 12/13/09 09:35
Injection Volume: 100.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
2691-41-0----- HMX 0.047 0.14 (BSi- 0.049|JpM
121-82-4------ RDX 0.047 0.14 U
98-95-3------- Nitrobenzene 0.047 0.14 U
99-65-0------- 1,3-Dinitrobenzene 0.047 0.14 8)
99-35-4------- 1,3,5-Trinitrobenzene 0.047 0.14|ASC 0.14| o
121-14-2------ 2,4-Dinitrotoluene 0.047 0.14| -z¢ 0.14|gPT
606-20-2~--~-- 2, 6-Dinitrotoluene 0.047 0.14| z¢ 0.23|pM T
118-96-7------ 2,4,6-Trinitrotoluene 0.047 0.14 U
35572-78-2----2-Amino-4, 6-dinitrotoluene _ 0.047 0.14| 2¢ 0.090 FeM7
479-45-8------ Tetryl 0.047 0.14| AstL. w7
19406-51-0----4-Amino-2, 6-dinitrotoluene 0.047 0.14 U
88-72-2---=-~--- 2-Nitrotoluene 0.047 0.14( Z¢ 0.071|IPM 7
99-99-0------- 4-Nitrotoluene 0.047 0.14| ,o 0.57)F T
99-08-1------- 3-Nitrotoluene 0.047 0.14 U
55-63-0------- Nitroglycerin ) 0.16 0.48| Asc }gpuj
78-11-5~-~--~-~ PETN 0.16 0.48

FORM I EXPL
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FORM 1 CLIENT SAMPLE NO. ;;
EXPL ORGANICS ANALYSIS DATA SHEET

MRO7-SW01-09D

Lab Name: EMPIRICAL LABS Contract: CH2MHILL

Lab Code: Case No.: SAS No.: NA SDG No.: UX07_003

Matrix: (soil/water) WATER Lab Sample ID: 0911121-05

Sample wt/vol: 1040 (g/ml) ML Lab File ID: 039V3901

% Moisture: decanted: (Y/N) Date Sampled: 11/12/09 12:15

Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:11/17/09

Concentrated Extract Volume: 8.0 (ml) Date Analyzed: 12/13/09 10:07

Injection Volume: 100.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N

CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q
2691-41-0----- HMX 0.048 0.14 BsL B U7
121-82-4------ RDX 0.048 0.14 U
98-95-3------- Nitrobenzene 0.048 0.14 U
99-65-0------- 1,3-Dinitrobenzene 0.048 0.14 U
99-35-4---=--- 1,3,5-Trinitrobenzene 0.048 0.14| pgL Buz
121-14-2------ 2,4-Dinitrotoluene 0.048 0.14 U
606-20-2------ 2,6-Dinitrotoluene 0.048 0.14 U
118-96-7------ 2,4,6-Trinitrotoluene 0.048 0.14 ) 8]
35572-78-2----2-Amino-4, 6-dinitrotoluene 0.048 0.14[FS L o—o56 |IPMO-|
479-45-8------ Tetryl 0.048 0.14| BSL U uZ
19406-51-0----4-Amino-2, 6-dinitrotoluene _ 0.048 0.14|2¢ 0.083|ar 7
88-72-2------- 2-Nitrotoluene 0.048 0.14 U
99-99-0--~----- 4-Nitrotoluene 0.048 0.14 U
99-08-1-----~-~ 3-Nitrotoluene 0.048 0.14|FbL 0.15|pM ik
55-63-0------- Nitroglycerin 0.16 0.49| pSL w7
78-11-5------- PETN 0.16 0.49 U
FORM I EXPL
|20
UX07_003 Summ Package = Iz " 35



FORM 1 CLIENT SAMPLE NO. ]
EXPL ORGANICS ANALYSIS DATA SHEET

MRO7-SW01D-09D
Lab Name: EMPIRICAL LABS Contract: CH2MHILL

Lab Code: Case No.: SAS No.: NA SDG No.: UX07_003

Matrix: (soil/water) WATER Lab Sample ID: 0911121-07

Sample wt/vol: 1040 (g/ml) ML Lab File ID: 040V4001

% Moisture: decanted: (Y/N) Date Sampled: 11/12/09 12:25

Extraction: (SepF/Cont/Sonc/Soxh) SEPF " Date Extracted:11/17/09

Concentrated Extract Volume: 8.0 (ml) Date Analyzed: 12/13/09 10:40

Injection Volume: 100.0 (ulL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N

CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q

2691-41-0----- HMX 0.048 0.14| AL g nT
121-82-4------ RDX 0.048 0.14 U
98-95-3-----~-- Nitrobenzene 0.048 0.14 U
99-65-0-----~- 1, 3-Dinitrobenzene 0.048 0.14 U
99-35-4------- 1,3,5-Trinitrobenzene 0.048 0.14 Bsi W ug
121-14-2------ 2,4-Dinitrotoluene 0.048 0.14 8]
606-20-2------ 2,6-Dinitrotoluene 0.048 0.14 U
118-96-7------ 2,4,6-Trinitrotoluene 0.048 0.14 U
35572-78—2———-2—Amino—4,6—dinitrotquene__ 0.048 0.14 ] U
479-45-8------ Tetryl 0.048 0.14| &t pu7
19406-51-0————4—Amino—2,6—dinitrotoluene__ 0.048 0.14 0.064 |0
88-72-2------- 2-Nitrotoluene 0.048 0.14 U
99-99-0-----~~ 4-Nitrotoluene 0.048 0.14| FeL 07697 |IPMANY
99-08-1------- 3-Nitrotoluene 0.048 0.14| £6L 0360 |
55-63-0------- Nitroglycerin 0.16 0.49| A5 VL w7
78-11-5------- PETN 0.16 0.49 U

FORM I EXPL
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FORM 1 CLIENT SAMPLE NO. f;
EXPL, ORGANICS ANALYSIS DATA SHEET

MRO7-SD01-09D

Lab Name: EMPIRICAL LABS Contract: CH2MHILL

Lab Code: Case No.: SAS No.: NA SDG No.: UX07_003
Matrix: (soil/water) SOIL Lab Sample ID: 0911121-09
Sample wt/vol: 2.0 (g/mL) G Lab File ID: 020V2001
% Moisture: O decanted: (Y/N) N Date Sampled: 11/12/09 12:30
Extraction: (SepF/Cont/Sonc/Soxh) SONC Date Extracted:11/17/09
Concentrated Extract Volume: 20.0 (ml) Date Analyzed: 12/12/09 23:43
Injection Volume: 100.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pPH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/KG
CAS NO. COMPOUND MDL RL CONC Q
2691-41-0----- HMX 62 190 U
121-82-4-----~ RDX 62 190 U
98-95-3------- Nitrobenzene 62 190 u
99-65-0------- 1,3-Dinitrobenzene 62 190 U
99-35-4------- 1,3,5-Trinitrobenzene 62 190 U
121-14-2------ 2,4-Dinitrotoluene 62 190 U
606-20-2------ 2,6-Dinitrotoluene 62 190 8]
118-96-7-----~ 2,4,6-Trinitrotoluene 62 190 8]
35572—78—2————2—Amino-4,6—dinitrotquene__ 62 190 U
479-45-8------ Tetryl 62 190 &L ¥ ur
19406-51-0----4-Amino-2, 6-dinitrotoluene 62 190 8}
88-72-2------- 2-Nitrotoluene 62 190 U
99-99-0------- 4 -Nitrotoluene 62 190 U
99-08-1------- 3-Nitrotoluene 62 190 U
55-63-0------- Nitroglycerin 210 640 UL
78-11-5---~---- PETN 210 640 U
FORM I EXPL
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FORM 1

CLIENT SAMPLE NO.

EXPL ORGANICS ANALYSIS DATA SHEET

Lab Name: EMPIRICAL LABS Contract: CH2MHILL

Lab Code: Case No.: SAS No.:
Matrix: (soil/water) SOIL

Sample wt/vol: 2.0 (g/mL) G

% Moisture: O decanted: (Y/N) N
Extraction: (SepF/Cont/Sonc/Soxh) SONC
Concentrated Extract Volume: 20.0(ml)

Injection Volume: 100.0 (uL)

MRO7-SD01D-09D

NA SDG No.: UX07_003

Lab Sample ID: 0911121-10

Lab File ID: 021Vv2101

Date Sampled: 11/12/09 12:35
Date Extracted:11/17/09

Date Analyzed: 12/13/09 00:16

Dilution Factor: 1.0

b

GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/KG
CAS NO. COMPOUND MDL RL CONC Q
2691-41-0----- HMX 62 190 U
121-82-4-----~ RDX 62 190 U
98-95-3------- Nitrobenzene 62 190 U
99-65-0------~ 1,3-Dinitrobenzene 62 190 u
99-35-4------- 1,3,5-Trinitrobenzene 62 190 U
121-14-2------ 2,4-Dinitrotoluene 62 190 U
606-20-2~----- 2,6-Dinitrotoluene 62 190 U
118-96-7------ 2,4,6-Trinitrotoluene 62 190 U
35572-78-2----2-Amino-4, 6-dinitrotoluene 62 190 U
479-45-8---—-- Tetryl 62 190 @3‘(_,, ,Uu:.r
19406-51-0----4-Amino-2, 6-dinitrotoluene _ 62 190 U
88-72-2------- 2-Nitrotoluene 62 190 U
99-99-0------- 4 -Nitrotoluene 62 190 U
99-08-1------- 3-Nitrotoluene 62 190 U
55-63-0------- Nitroglycerin 210 640 UZ.
78-11-5------- PETN 210 640 U
FORM I EXPIL
wd
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FORM 1 CLIENT SAMPLE NO. ?
EXPL, ORGANICS ANALYSIS DATA SHEET

Lab Name: EMPIRICAL LABS Contract: CH2MHILL

MRO7-SW02-09D \

Lab Code: Case No.: SAS No.: NA SDG No.: UX07_003

Matrix: (soil/water) WATER Lab Sample ID: 0911121-11

Sample wt/vol: 1060 (g/ml) ML Lab File ID:  049V4901

% Moisture: . decanted: (Y/N) Date Sampled: 11/12/09 11:30

Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:11/17/09

Concentrated Extract Volume: 8.0 (ml) Date Analyzed: 12/13/09 13:59

Injection Volume: 100.0 (uly) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N

- CONCENTRATION UNITS: (ug/L or ug/Kg) UG/L
CAS NO. COMPOUND MDL RL CONC Q

2691-41-0----- HMX 0.047 0.14| mSL yud
121-82-4~~~---- RDX 0.047 0.14 U
98-95-3------- Nitrobenzene 0.047 0.14 U
99-65-0------- 1,3-Dinitrobenzene 0.047 0.14| MSL S
99-35-4-~-——-—- 1,3,5-Trinitrobenzene 0.047 0.14 | £8T 0055 | SO YT
121-14-2------ 2,4-Dinitrotoluene 0.047 0.14 8)
606-20-2------ 2,6-Dinitrotoluene 0.047 0.14 U
118-96-7-----~- 2,4,6-Trinitrotoluene 0.047 0.14 U
35572-78-2----2-Amino-4, 6-dinitrotoluene 0.047 0.14 f@[—O—.-O&S @F@J‘-{W
479-45-8------ Tetryl 0.047 0.14| MSL W T
19406-51-0----4-Amino-2, 6-dinitrotoluene 0.047 0.14|2€ 0.061|3PM 7
88-72-2------- 2-Nitrotoluene 0.047 0.14 U
99-99-0------- 4-Nitrotoluene 0.047 0.14 U
99-08-1------- 3-Nitrotoluene 0.047 0.14 U
55-63-0------- Nitroglycerin 0.16 0.48| msp 8’ W7
78-11-5------- PETN 0.16 0.48

FORM I EXPL

//:jlillo
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FORM 1 CLIENT SAMPLE NO.
EXPL ORGANICS ANALYSIS DATA SHEET

MRO7-SD02-09D
Lab Name: EMPIRICAL LABS Contract: CH2MHILL

Lab Code: Case No.: SAS No.: NA SDG No.: UX07_003
Matrix: (soil/water) SOIL Lab Sample ID: 0911121-13
Sample wt/vol: 2.0 (g/mL) G Lab File ID: 022V2201
% Moisture: O decanted: (Y/N) N Date Sampled: 11/12/09 11:45
Extraction: (SepF/Cont/Sonc/Soxh) SONC Date Extracted:11/17/09
Concentrated Extract Volume: 20.0 (ml) Date Analyzed: 12/13/09 00:49
Injection Volume: 100.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS: (ug/L or ug/Kg) UG/KG
CAS NO. COMPOUND MDL RL CONC Q
2691-41-0----- HMX 62 190 U
121-82-4------ RDX 62 190 U
98-95-3------- Nitrobenzene 62 190 U
99-65-0------- 1,3-Dinitrobenzene 62 190 U
99-35-4----—-- 1,3,5-Trinitrobenzene _ 62 190 MS L |BUT
121-14-2------ 2,4-Dinitrotoluene 62 190 U
606-20-2------ 2,6-Dinitrotoluene 62 190 U
118-96-7------ 2,4,6-Trinitrotoluene 62 190 U
35572-78-2----2-Amino-4,6-dinitrotoluene 62 190 U
479-45-8------ Tetryl 62 190 mSL |BuT
19406-51-0----4-Amino-2, 6-dinitrotoluene 62 190 U
88-72-2------- 2-Nitrotoluene 62 190 U
99-99-0------- 4-Nitrotoluene 62 190 U
99-08-1------- 3-Nitrotoluene 62 190 U
55-63-0------- Nitroglycerin 210 640 Ul
78-11-5------~ PETN 210 640 U

FORM I EXPL

7aatlto
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ENTAL

Inc.
METALS & CYANIDE
USEPA Region IV - Level IV Review
Site: MCB Camp Lejeune, CTO-014, UXO0-07 SDG #: UX07 003
Client: CH2M HILL, Inc., Virginia Beach, Virginia Date:_ February 21, 2010
Laboratory: Empirical Laboratories, Nashville, Tennessee Reviewer: Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1* MRO7-FB1112-09 (T) 0911121-01 Water
2 MRO07-FB1112-09 (D) 0911121-02 Water
3 MRO7-EB111209-SD (T) ‘ 0911121-03 Water
4% MRO07-SW01-09D (T). 0911121-05 Water
5 MRO7-SW01-09D (D) 0911121-06 Water
6* MRO7-SW01D-09D (T) 0911121-07 Water
7 MR07-SW01D-09D (D) 0911121-08 Water
8* MRO07-SD01-09D (T) 0911121-09 Soil
9% MRO07-SD01D-09D (T) 0911121-10 Soil
10* MRO7-SW02-09D (D) 0911121-11 Water
10MS* MRO7-SW02-09D (D)MS 0911121-11MS Water
10MSD* MRO7-SW02-09D (D)MSD 0911121-11MSD Water
11 MR07-SW02-09D (D) 0911121-12 Water
11MS MR07-SW02-09D (D)MS 0911121-12MS Water
11MSD MRO07-SW02-09D (D)MSD 0911121-12MSD Water
o 12% MRO07-SD02-09D (T) 0911121-13 Soil
12MS* MR07-SD02-09D (T)MS 0911121-13MS Soil
12MSD* MRO07-SD02-09D (T)MSD 0911121-13MSD Soil

* - Cyanide analyzed in samples 1, 4, 6, 8, 9, 10, 12 only

The USEPA “Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review,” October 2004, and professional judgement were used in evaluating the data in this
summary report.

Holding Times - All samples were prepared and analyzed within 14 days for cyanide, 28 days for
mercury and 180 days for all other metals.

Calibration - The ICV and CCV %R values were acceptable.

CRDL Standard - The CRDL standards exhibited acceptable %R values.

[ 156 Jamestown Road, Suite A « Williamsburg, Virginia 23185 « Telephone: 757-564-0090 « Fax:757-564-0086 . www.env-data.com



Method and Calibration Blanks - The method blanks and continuing calibration blanks exhibited
the following contamination.

Blank ID Compound Conc. Action Level | Qualifier Affected Samples
mg/kg mg/kg
9K20003-BLK1 Cadmium 0.0719 0.3595 U 8,9
Selenium 0.271 1.3550 None AlIND
9K20003-BLK2 Zinc 0.275 1.375 None All >5X

Field and Equipment Blank - Field QC results are summarized below.

Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L ug/L
MRO7-FB111209 (T) None - ND - - - -
MRO07-FB111209 (D) Zinc 2.00 10 U 11
MRO07-EB111209-SD (T) | Cadmium 0.253 1.265 None Al ND or >5X
Sodium 267 1335

ICP Interference Check Sample - All %R values were acceptable.

Matrix Spike/Duplicate - The matrix spike/duplicate samples exhibited acceptable %R and RPD
values except the following.

MS/MSD Sample ID Compound %R Qualifier Affected Samples
~ 10 Total Aluminum 142%/186%/0k J 4-7,10, 11
12 Total Antimony 21.2%/21.7%/0k J/gJ 8,9,12
Total Magnesium 128%/135%/0k J 8,9, 12

LCS - The LCS samples exhibited acceptable %R values.

ICP Serial Dilution - The ICP serial dilution sample exhibited acceptable %D values.

Field Duplicates - Field duplicate results are summarized below.

Compound MRO7-S\:g(3£—O9D ¢y) MRO7-S\?\111(;/11]?-09D (T) RPD Qualifier
Aluminum 173 181 5% None
Barium - 7.86 7.96 1% None
Cadmium 0.386 0.388 1% None
Calcium 20900 21200 1% None
Chromium 0.662 125U NC None
Environmental Data Services, Inc. 2 MCB Camp Lejeune, CTO-014
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Compound MRO07-SW01-09D (T) MRO07-SW01D-09D (T) RPD Qualifier
ug/L ug/L

Copper 4.47 4.44 1% None
Iron 69.5 72.4 4% None
Lead 0.724 0.427 52% None
Magnesium 822 833 1% None
Manganese 1.84 1.90 3% None
Potassium 1350 1350 0% None
Sodium 1060 1050 1% None
Vanadium 3.120 1.32 NC None
Zinc 11.1 8.52 26% None

Compound MR07-SVqu(;i -09D (D) MR07-S\X:1(;}]]?-09D (D) RPD Qualifier
Aluminum 40.1 41.2 3% None
Barium 6.50 6.63 2% None
Cadmium 0.339 0.356 5% None
Calcium 18100 18800 4% None
Copper 3.27 3.30 1% None
Iron 13.8 12.0 14% None
Magnesium 713 737 3% None
Manganese 0.904 0.927 3% None
Potassium 1160 1180 2% None
Sodium 935 968 3% None
Zinc 6.37 5.69 11% None

MR07-SD01-09D (T) MRO07-SD01D-09D (T) .

Compound ug/ke ug/kg RPD Qualifier
Aluminum 2930 2990 2% None
Arsenic 1.06 0.872 19% None
Barium 12.7 12.9 2% None
Beryllium 0.0682 0.323 U NC None
Calcium 44000 41300 6% None
Chromium 3.93 3.58 9% None
Cobalt 0.644 0.598 7% None
Copper 2.94 1.88 44% None
Iron 1730 2190 23% None
Lead 6.60 9.41 35% None
Magnesium 665 693 4% None
Manganese 42.1 38.3 9% None
Mercury 0.0394 0.0195 68% None
Nickel 2.65 2.63 1% None
Potassium 184 165 11% None
Vanadium 5.23 5.19 1% None
Zinc 16.4 20.4 22% None

Compound Quantitation - Several analytes were analyzed at a dilution due to high concentrations

of target compounds.

Environmental Data Services, Inc.

February 21, 2010

MCB Camp Lejeune, CTO-014
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ANALYSIS DATA SHEET MROT-FB111205
Laboratory: Empirical Laboratories, LLC SDG:  UXO07_003
Client: CH2M Hill, Inc. Project:  Lejeune CTOO014 (UX07)
Matrix;: Water Laboratory ID: ~ 0911121-01
Sampled: 11/12/09 12:40 Received:  11/13/09 08:15
% Solids:  0.00
Concentration Dilution
CAS NO. | Analyte (ug/L) MDL RL Factor Q Method Batch Analyzed
7439-97-6 | Mercury 0.0800 | 0.200 1 u SW7470A 9K17021 | 11/18/09 13:28
7429-90-5 | Aluminum 125 50.0 1 U )( SW6010B 9K18005 | 11/23/09 15:11
7440-36-0 | Antimony 1.25 375 1 U SW6010B 9K18005 | 11/23/09 15:11
7440-38-2 | Arsenic 0.750 125 1 U SW6010B 9K18005 | 11/23/09 15:11
7440-39-3 | Barium 1.25 10.0 1 U SW6010B 9K18005 | 11/23/09 15:11
7440-41-7 | Beryllium 0.250 1.25 1 U SW6010B 9K18005 | 11/23/09 15:11
7440-43-9 | Cadmium 0.250 1.25 1 U SW6010B 9K18005 | 11/23/09 15:11
7440-70-2 | Calcium 250 1250 1 U SW6010B 9K18005 | 11/23/09 15:11
7440-47-3 | Chromium 0.500 1.25 1 3] SW6010B 9K18005 | 11/23/09 15:11
7440-48-4 | Cobalt 1.25 3.12 1 U SW6010B 9K18005 | 11/23/09 15:11
7440-50-8 | Copper 125 2.50 1 U SW6010B 9K18005 | 11/23/09 15:11
7439.89-6 | tron 7.50 25.0 1 U SW6010B 9K18005 | 11/23/09 15:11
7439-92-1 | Lead 0.375 0.750 1 18] SW6010B 9K18005 | 11/23/09 15:11
7439-95-4 | Magnesium 250 1250 1 Uy’ SW6010B 9K18005 | 11/23/09 15:11
7439965 | Manganese 0.750 375 1 u SW6010B 9K18005 | 11/23/09 15:11
7440-02-0 | Nickel 0.750 2.50 1 U SW6010B 9K18005 | 11/23/09 15:11
7440-09-7 | Potassium 250 1250 1 U SW6010B 9K18005 | 11/23/09 15:11
7782-49-2 | Selenium 0.750 1.25 1 uU- SW6010B 9K18005 | 11/23/09 15:11
7440-22-4 | Silver 0.250 1.25 1 vk SW6010B 9K18005 | 11/23/09 15:11
7440-23-5 | Sodium 250 1250 1 U SW6010B 9K18005 | 11/23/09 15:11
7440-28-0 | Thallium 0.750 2.00 1 u SW6010B 9K18005 | 11/23/09 15:11
7440-62-2 | Vanadium 1.25 3.12 1 U )(l SW6010B 9K18005 | 11/23/09 15:11
7440-66-6 | Zinc 1.25 5.00 1 Uf: SW6010B 9K18005 | 11/23/09 15:11
Concentration Dilution

CAS NO. | Analyte (mg/L) MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.00500 0.0100 1 U SW9012A 9K19020 | 11/20/09 10:40

UX07_003 Summ Package
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ANALYSIS DATA SHEET MROT-FB111200
Laboratory: Empirical Laboratories, LLC SDG:  UXO7_003
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Water Laboratory ID:  0911121-02
Sampled: 11/12/09 12:40 Received:  11/13/09 08:15
% Solids:  0.00
Concentration Dilution

CAS NO. | Analyte (ug/L) MDL RL Factor Q Method Batch Analyzed

7439-97-6 | Mercury (dissolved) 0.0800 | 0.200 1 U SW7470A 9K17021 | 11/18/09 13:29
7429-90-5 | Aluminum (dissolved) 125 50.0 1 U y’ SW6010B 9K18005 | 11/23/09 15:16
7440-36-0 | Antimony (dissolved) 1.25 3.75 1 u SW6010B 9K18005 | 11/23/09 15:16
7440-38-2 | Arsenic (dissolved) 0.750 1.25 1 U SW6010B 9K18005 | 11/23/09 15:16
7440-39-3 | Barium (dissolved) 1.25 10.0 1 U SW6010B 9K18005 | 11/23/09 15:16
7440-41-7 | Beryllium (dissolved) 0.250 1.25 1 u SW6010B 9K18005 | 11/23/09 15:16
7440-43-9 | Cadmium (dissolved) 0.250 1.25 1 U SW6010B 9K18005 | 11/23/09 15:16
7440-70-2 | Calcium (dissolved) 250 1250 1 §) SW6010B 9K18005 | 11/23/09 15:16
7440-47-3 | Chromium (dissolved) 0.500 1.25 1 U SW6010B 9K18005 | 11/23/09 15:16
7440-48-4 | Cobalt (dissolved) 1.25 3.12 1 U SW6010B 9K18005 | 11/23/09 15:16
7440-50-8 | Copper (dissolved) 1.25 2.50 1 8] SW6010B 9K18005 | 11/23/09 15:16
7439-89-6 | Iron (dissolved) 7.50 250 1 0] SW6010B 9K18005 | 11/23/09 15:16
7439-92-1 | Lead (dissolved) 0.500 0.750 1 U SW6010B 9K18005 | 11/23/09 15:16
7439-95-4 | Magnesium (dissotved) 250 1250 1 0] )( SW6010B 9K18005 | 11/23/09 15:16
7439-96-5 | Manganese (dissolved) 0.750 3.75 1 U SW6010B 9K18005 | 11/23/09 15:16
7440-02-0 | Nickel (dissotved) 0.750 2.50 i U SW6010B 9K 18005 | 11/23/09 15:16
7440-09-7 | Potassium (dissolved) 250 1250 1 U SW6010B 9K18005 | 11/23/0915:16
7782-49-2 | Selenium (dissotved) 0.750 1.25 1 (0] SW6010B 9K18005 | 11/23/09 15:16
7440-22-4 | Silver (dissolved) 0.250 1.25 1 Uﬂ SwW6010B 9K18005 | 11/23/09 15:16
7440-23-5 | Sodium (dissolved) 250 1250 1 8] SW6010B 9K18005 | 11/23/09 15:16
7440-28-0 | Thallium (dissolved) 0.750 2.00 1 u SW6010B 9K18005 | 11/23/09 15:16
7440-62-2 | Vanadium (dissolved) 1.25 3.12 1 U lfI SW6010B 9K18005 | 11/23/09 15:16
7440-66-6 | Zinc (dissolved) 2.00 1.25 5.00 1 iy SW6010B 9K18005 | 11/23/09 15:16

UXO7_003 Summ Package
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ANALYSIS DATA SHEET

MR07-EB111209-SD 3

Laboratory: Empirical Laboratories, LLC SDG:  UXO07 003
Client: CH2M Hill, Inc. Project:  Lejeune CTQ014 (UX07)
Matrix: Water Laboratory ID:  0911121-03
Sampled: 11/12/09 12:45 Received:  11/13/09 08:15
% Solids:  0.00
Concentration Dilution

CAS NO. | Analyte (ug/L) MDL RL Factor Method Batch Analyzed

7439-97-6 | Mercury 0.0800 | 0.200 1 U SW7470A 9K17021 | 11/18/09 13:30
7429-90-5 | Aluminum 12.5 50.0 1 UL( SW6010B 9K18005 | 11/23/09 15:46
7440-36-0 | Antimony 1.25 3.75 1 U SW6010B 9K18005 | 11/23/09 15:46
7440-38-2 | Arsenic 0.750 1.25 1 u SW6010B 9K18005 | 11/23/09 15:46
7440-39-3 | Barium 1.25 10.0 1 U SW6010B 9K18005 | 11/23/09 15:46
7440-41-7 | Beryllium 0.250 1.25 1 U SW6010B 9K18005 | 11/23/09 15:46
7440-43-9 | Cadmium 0.253 0.250 1.25 1 J SW6010B 9K18005 | 11/23/09 15:46
7440-70-2 | Calcium 250 1250 1 U SW6010B 9K18005 | 11/23/09 15:46
7440-47-3 | Chromium 0.500 1.25 1 U SW6010B 9K18005 | 11/23/09 15:46
7440-48-4 | Cobalt 125 3.12 1 U SW6010B 9K18005 | 11/23/09 15:46
7440-50-8 | Copper 1.25 2.50 1 U SW6010B 9K18005 | 11/23/09 15:46
7439-89-6 | Iron 7.50 25.0 1 u SW6010B 9K18005 | 11/23/09 15:46
7439-92-1 | Lead 0.500 0.750 1 U SW6010B 9K18005 | 11/23/09 15:46
7439-95-4 | Magnesium 250 1250 1 . SW6010B 9K18005 | 11/23/09 15:46
| 7439-96-5 | Manganese 0.750 3.75 1 u SW6010B 9K18005 | 11/23/09 15:46
7440-02-0 | Nickel 0.750 2.50 1 SW6010B 9K18005 | 11/23/09 15:46
7440-09-7 | Potassium 250 1250 1 SW6010B 9K 18005 ll/23/0915:46
7782-49-2 | Selenium 0.750 1.25 1 U SW6010B 9K18005 | 11/23/09 15:46
7440-22-4 | silver 0.250 1.25 1 uf SW6010B 9K18005 | 11/23/09 15:46
7440-23-5 | Sodium 267 250 1250 1 J SW6010B 9K18005 | 11/23/09 15:46
7440-28-0 | Thallium 0.750 2.00 1 18] SW6010B 9K18005 | 11/23/09 15:46
7440-62-2 | Vanadium 1.25 3.12 1 Urﬁ SW6010B 9K18005 | 11/23/09 15:46
7440-66-6 | Zinc 1.25 5.00 1 UP’I SW6010B 9K18005 | 11/23/09 15:46

UXO7_003 Summ Package
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ANALYSIS DATA SHEET

MR07-SW01-09D

Laboratory: Empirical Laboratories, LLC SDG: UXO7_003
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Water Laboratory ID:  0911121-05
Sampled: 11/12/09 12:15 Received:  11/13/09 08:15
% Solids:  0.00
Concentration Dilution
CAS NO. | Analyte (ug/L) MDL RL Factor Q Method Batch Analyzed
7439-97-6 | Mercury 0.0800 0.200 1 U SW7470A 9K17021 | 11/18/09 13:32
7429-90-5 | Aluminum MS{/L 173 T 12.5 50.0 1 )( SW6010B 9K18005 | 11/23/09 15:51
7440-36-0 | Antimony 1.25 3.75 1 8] SW6010B 9K18005 | 11/23/09 15:51
7440-38-2 | Arsenic 0.750 1.25 1 U SW6010B 9K18005 | 11/23/09 15:51
7440-39-3 | Barium 7.86 1.25 10.0 1 J SW6010B 9K18005 | 11/23/09 15:51
7440-41-7 | Beryllium 0.250 125 1 u SW6010B 9K18005 | 11/23/09 15:51
7440-43-9 | Cadmium 0.386 0.250 1.25 1 J SW6010B 9K18005 | 11/23/09 15:51
7440-70-2 | Calcium 20900 250 1250 1 SW6010B 9K18005 | 11/23/09 15:51
7440-47-3 | Chromium 0.662 0.500 1.25 1 J SW6010B 9K18005 | 11/23/09 15:51
7440-48-4 | Cobalt 1.25 312 1 6) SW6010B 9K18005 | 11/23/09 15:51
7440-50-8 | Copper 447 1.25 2.50 1 SW6010B 9K18005 | 11/23/09 15:51
7439-89-6 | [ron 69.5 7.50 250 1 SW6010B 9K18005 | 11/23/09 15:51
7439-92-1 | Lead 0.724 0.375 0.750 1 i) SW6010B 9K18005 | 11/23/09 15:51
7439-95-4 | Magnesium 822 250 1250 1 J ﬁ SW6010B 9K 18005 | 11/23/09 15:51
7439-96-5 | Manganese 1.84 0.750 3.75 1 1 SW6010B 9K18005 | 11/23/09 15:51
7440-02-0 | Nickel 0.750 2.50 1 U SW6010B 9K18005 | 11/23/09 15:51
7440-09-7 | Potassium 1350 250 1250 1 SW6010B 9K18005 | 11/23/09 15:51
7782-49-2 | Selenium 0.750 1.25 1 SW6010B 9K18005 | 11/23/09 15:51
7440-22-4 | Silver 0.250 125 1 ny SW6010B 9K18005 | 11/23/09 15:51
7440-23-5 | Sodium 1060 250 1250 1 J SW6010B 9K18005 | 11/23/09 15:51
7440-28-0 | Thallium 0.750 2.00 1 SW6010B 9K18005 | 11/23/09 15:51
7440-62-2 | Vanadium 125 3.12 1 Uﬁ SW6010B 9K18005 | 11/23/09 15:51
7440-66-6 | Zinc 1.1 1.25 5.00 1 9( SW6010B 9K18005 | 11/23/09 15:51
Concentration Dilution

CAS NO. | Analyte (mg/L) MDL RL Factor Q Method Batch Analyzed

57-12-5 | Cyanide 0.00500 | 0.0100 1 U SW9012A 9K19020 | 11/20/09 12:07
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ANALYSIS DATA SHEET MRO7.SWOL09D
Laboratory: Empirical Laboratories, LL.C SDG: UXO7 003
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Water Laboratory ID:  0911121-06
Sampled: 11/12/09 12:15 Received:  11/13/09 08:15
% Solids:  0.00
Concentration Dilution
CAS NO. | Analyte (ug/L) MDL RL Factor Q Method Batch Analyzed
7439-97-6 | Mercury (dissolved) 0.0800 0.200 1 u SW7470A 9K17021 | 11/18/09 13:34
7429-90-5 | Aluminum (dissolved) M SH 401 J | 125 50.0 1 »r SW6010B 9K18005 | 11/23/09 15:55
7440-36-0 | Antimony (dissolved) 1.25 3.75 1 U SW6010B 9K18005 | 11/23/09 15:55
7440-38-2 | Arsenic (dissolved) 0.750 1.25 1 U SW6010B 9K18005 | 11/23/09 15:55
7440-39-3 | Barium (dissolved) 6.50 1.25 10.0 1 J SW6010B 9K18005 | 11/23/09 15:55
7440-41-7 | Beryllium (dissolved) 0.250 1.25 1 19} SW6010B 9K18005 | 11/23/09 15:55
7440-43-9 | Cadmium (dissolved) 0.339 0.250 1.25 1 J SW6010B 9K 18005 11/23/09 15:55
7440-70-2 | Calcium (dissolved) 18100 250 1250 1 SW6010B 9K18005 | 11/23/09 15:55
7440-47-3 | Chromium (dissolved) 0.500 1.25 1 18} SW6010B 9K 18005 11/23/09 15:55
7440-48-4 | Cobalt (dissolved) 1.25 312 1 U SW6010B 9K18005 | 11/23/09 15:55
7440-50-8 | Copper (dissolved) 3.27 1.25 2.50 1 SW6010B 9K18005 | 11/23/09 15:55
7439-89-6 | Tron (dissolved) 13.8 7.50 25.0 1 J SW6010B 9K18005 11/23/09 15:55
7439-92-1 | Lead (dissolved) 0375 0.750 1 U SW6010B 9K18005 | 11/23/09 15:55
7439-95-4 | Magnesium (dissolved) 713 250 1250 1 Jﬁ SW6010B 9K 18005 | 11/23/09 15:55
7439-96-5 | Manganese (dissolved) 0.904 0.750 375 1 7 SW6010B 9K18005 | 11/23/09 15:55
7440-02-0 | Nickel (dissolved) 0.750 2.50 1 6] SW6010B 9K 18005 11/23/09 15:55
7440-09-7 | Potassium (dissolved) 1160 250 1250 1 J SW6010B 9K18005 | 11/23/09 15:55
7782-49-2 | Selenium (dissolved) 0.750 1.25 1 U SW6010B 9K18005 | 11/23/09 15:55
7440-22-4 | Silver (dissolved) 0.250 1.25 1 U gl SW6010B 9K18005 | 11/23/09 15:55
7440-23-5 | Sodium (dissolved) 935 250 1250 1 J SW6010B 9K18005 | 11/23/09 15:55
7440-28-0 | Thallium (dissolved) 0.750 2.00 1 8] SW6010B 9K18005 | 11/23/09 15:55
7440-62-2 | Vanadium (dissolved) 1.25 3.12 1 6] il SW6010B 9K18005 | 11/23/09 15:55
7440-66-6 | Zinc (dissolved) 6.37 1.25 5.00 i i SW6010B 9K18005 | 11/23/09 15:55
UX07_003 Metals o Page 3 o
e
2 f }[ ‘ (U



ANALYSIS DATA SHEET MRO7-SW01D-09D é’

Laboratory: Empirical Laboratories, LLC SDG:  UXO7 003
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Water Laboratory ID:  0911121-07
Sampled: 11/12/09 12:25 Received:  11/13/09 08:15

% Solids:  0.00

Concentration Dilution

CAS NO. | Analyte (ug/L) MDL RL Factor Q Method Batch Analyzed
7439-97-6 | Mercury 0.0800 0.200 1 U SW7470A 9K17021 | 11/18/09 13:35
7429-90-5 | Aluminum ms 4 181 7| 125 50.0 1 ¥4 SW6010B 9K18005 | 11/23/09 16:00
7440-36-0 | Antimony 1.25 375 1 U SW6010B 9K18005 | 11/23/09 16:00
7440-38-2 | Arsenic 0.750 1.25 1 U SW6010B 9K18005 | 11/23/09 16:00
7440-39-3 | Barium 7.96 1.25 10.0 1 J SW6010B 9K18005 | 11/23/09 16:00
7440-41-7 | Beryllium 0.250 1.25 1 8) SW6010B 9K18005 | 11/23/09 16:00
7440-43-9 | Cadmium 0.388 0.250 1.25 1 J SW6010B 9K18005 | 11/23/09 16:00
7440-70-2 | Calcium 21200 250 1250 1 SW6010B 9K18005 | 11/23/09 16:00
7440-47-3 | Chromiuvm 0.500 1.25 1 U SW6010B 9K 18005 | 11/23/09 16:00
7440-48-4 | Cobalt 1.25 312 1 U SW6010B 9K18005 | 11/23/09 16:00
7440-50-8 | Copper 4.44 1.25 2.50 1 SW6010B 9K18005 | 11/23/09 16:00
7439-89-6 | Iron 72.4 7.50 25.0 1 SW6010B 9K18005 | 11/23/09 16:00
7439-92-1 | Lead 0.427 0.375 0.750 1 J SW6010B 9K18005 | 11/23/09 16:00
7439-95-4 | Magnesium 833 250 1250 1 J ¥ SW6010B 9K18005 | 11/23/09 16:00
7439-96-5 | Manganese 1.90 0.750 3.75 1 J SW6010B 9K18005 | 11/23/09 16:00
7440-02-0 [ Nickel 0.750 2.50 1 U SW6010B 9K18005 | 11/23/09 16:00
7440-09-7 | Potassium 1350 250 1250 1 SW6010B 9K18005 | 11/23/09 16:00
7182-49-2 | Selenium 0.750 1.25 1 U SW6010B 9K18005 | 11/23/09 16:00
7440-22-4 | Silver 0.250 1.25 1 8] { SW6010B 9K18005 | 11/23/09 16:00
7440-23-5 | Sodium 1050 250 1250 1 J SW6010B 9K18005 | 11/23/09 16:00
7440-28-0 | Thallium 0.750 2.00 1 U SW6010B 9K18005 | 11/23/09 16:00
7440-62-2 | Vanadium 1.32 1.25 312 1 ik SW6010B 9K18005 | 11/23/09 16:00
7440-66-6 | Zinc 8.52 1.25 5.00 1 t SW6010B 9K18005 | 11/23/09 16:00

Concentration Dilution

CAS NO. | Analyte (mg/L) MDL RL Factor Q Method Batch Analyzed
57-12-5 | Cyanide 0.00500 | 0.0100 1 U SW9012A 9K19020 | 11/20/09 12:08

UXO7_003 Metals { Pege 6 o

"

\J

(u((O



ANALYSIS DATA SHEET MRO7-SWO1D-09D 2’

Laboratory: Empirical Laboratories, LLC SDG:  UXO7 003
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Water Laboratory ID:  0911121-08
Sampled: 11/12/09 12:25 Received:  11/13/09 08:15

% Solids:  0.00

Concentration Dilution

CAS NO. | Analyte (ug/L) MDL RL Factor Q Method Batch Analyzed

7439-97-6 | Mercury (dissolved) 0.0800 | 0.200 1 U SW7470A 9K17021 | 11/18/09 13:36
7429-90-5 | Aluminum (dissolved)  f¥1§if a12 T | 125 50.0 1 o SW6010B 9K18005 | 11/23/09 16:05
7440-36-0 | Antimony (dissolved) 1.25 375 1 U SW6010B 9K18005 | 11/23/09 16:05
7440-38-2 | Arsenic (dissolved) 0.750 1.25 1 U SW6010B _ 9K18005 | 11/23/09 16:05
7440-39-3 | Barium (dissolved) 6.63 1.25 10.0 1 | SW60108 9K18005 | 11/23/09 16:05
7440-41-7 | Beryllium (dissolved) 0.250 1.25 1 U SW6010B 9K18005 | 11/23/09 16:05
7440-43-9 | Cadmium (dissolved) 0.356 0.250 1.25 1 ] SW6010B 9K18005 | 11/23/09 16:05
7440-70-2 | Calcium (dissolved) 18800 250 1250 1 SW6010B 9K18005 | 11/23/09 16:05
7440-47-3 | Chromium (dissolved) 0.500 1.25 1 U SW6010B 9K18005 | 11/23/09 16:05
7440-48-4 | Cobalt (dissolved) 1.25 3.12 1 U SW6010B 9K18005 | 11/23/09 16:05
7440-50-8 | Copper (dissolved) 3.30 1.25 2.50 1 SW6010B 9K18005 | 11/23/09 16:05
7439-89-6 | Iron (dissolved) 120 7.50 250 1 ] SW6010B 9K18005 | 11/23/09 16:05
7439-92-1 | Lead (dissolved) 0.375 0.750 1 U SW6010B 9K18005 | 11/23/09 16:05
7439-95-4 | Magnesium (dissolved) 737 250 1250 1 Jy SW6010B 9K18005 | 11/23/09 16:05
7439-96-5 | Manganese (dissolved) 0.927 0.750 375 1 J SW6010B 9K18005 | 11/23/09 16:05
7440-02-0 | Nickel (dissolved) 0.750 2.50 1 u SW6010B 9K18005 | 11/23/09 16:05
7440-09-7 | Potassium (dissolved) 1180 250 1250 1 J SW6010B 9K18005 | 11/23/09 16:05
7782-49-2 | Selenium (dissotved) 0.750 1.25 1 u SW6010B 9K18005 | 11/23/09 16:05
7440-22-4 | Silver (dissolved) 0.250 1.25 1 UL SW6010B 9K18005 | 11/23/09 16:05
7440-23-5 | Sodium (dissolved) 968 250 1250 1 J SW6010B 9K18005 | 11/23/09 16:05
7440-28-0 | Thallium (dissolved) 0.750 2.00 1 U SW6010B 9K18005 | 11/23/09 16:05
7440-62-2 | Vanadium (dissolved) 1.25 3.12 1 U SW6010B 9K18005 | 11/23/09 16:05
7440-66-6 | Zinc (dissolved) 5.69 1.25 5.00 1 ' SW6010B 9K18005 | 11/23/09 16:05
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ANALYSIS DATA SHEET MRO7-SDO1.09D

Laboratory: Empirical Laboratories, LLC SDG:  UXO07 003
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID: ~ 0911121-09
Sampled: 11/12/09 12:30 Received:  11/13/09 08:15
% Solids: 79.33
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL | Factor Q Method Batch Analyzed
57-12-5 |Cyanide 0.158 | 0315 1 U SW9012A 9K19016 | 11/20/09 12:27
7439976 | Mercury 0.0394 0.0145 | 0.0367 1 SW7471A 9K20009 | 11/25/09 15:41
7429-90-5 | Aluminum 2930 6.03 24.1 2 P SW6010B 9K20003 | 12/03/09 16:15
7440-36-0 | Antimony M3 L iy 0.302 0.905 1 P54 SW6010B 9K20003 | 11/24/0915:30 |
7440-38-2 | Arsenic 1.06 0.181 0.302 1 SW6010B 9K20003 | 11/24/09 15:30
7440-39-3 | Barium 12.7 0302 241 1 P SW6010B 9K20003 | 11/24/09 15:30
7440-41-7 | Beryllium 0.0682 0.0603 | 0.302 1 J SW6010B | 9K20003 | 11/24/09 15:30
7440-43-9 | Cadmium MBL 0334 (A | 00603 | 0302 1 SW6010B 9K20003 | 11/24/09 15:30
7440-70-2 | Calcium 44000 121 603 2 y{ SW6010B 9K20003 | 12/03/09 16:15
7440-47-3 | Chromium 3.93 0.121 0302 1 X SW6010B 9K20003 | 11/24/09 15:30
7440-48-4 | Cobalt 0.644 0.302 0.754 1 J SW6010B 9K20003 | 11/24/09 15:30
7440-50-8 | Copper 2.94 0.302 0.603 1 SW6010B 9K20003 | 11/24/09 15:30
7439-89-6 | Iron 1730 1.81 6.03 1 SW6010B 9K20003 | 11/24/09 15:30
743992-1 | Lead 6.60 0.181 0.362 2 y( SW6010B 9K20003. | 12/03/09 16:15
7439-95-4 | Magnesium M SH 665 I | 603 302 1 » SW6010B 9K20003 | 11/24/09 15:30
7439-96-5 | Manganese ) 421 0.181 0.905 1 SW6010B 9K20003 | 11/24/09 15:30
7440-02-0 | Nickel 2.65 0.302 0.603 1 SW6010B 9K20003 | 11/24/09 15:30
7440-09-7 | Potassium 184 60.3 302 1 . SW6010B 9K20003 | 11/24/09 15:30
7782-49-2 | Selenium 0.181 0.302 1 U SW6010B 9K20003 | 12/08/09 17:26
7440-224 | Silver 0.121 0.302 1 U SW6010B 9K20003 | 11/24/09 15:30
7440-23-5 | Sodium 60.3 302 1 U SW6010B 9K20003 | 11/24/09 15:30
7440-28-0 | Thallium 0.241 0.483 1 U SW6010B 9K20003 | 11/24/09 15:30
7440-62-2 | Vanadium 5.23 0.302 0.754 1 R SW6010B 9K20003 | 11/24/09 15:30
7440-66-6 | Zinc 16.4 0.603 241 2 ,2{ SW6010B 9K20003 | 12/03/09 16:15
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ANALYSIS DATA SHEET MR07-SDO1D-09D
Laboratory: Empirical Laboratories, LLC SDG: UXO7 003
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID: ~ 0911121-10
Sampled: 11/12/09 12:35 Received:  11/13/09 08:15
% Solids: 74.73
Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.167 0335 1 U SW9012A 9K19016 | 11/20/09 12:28
7439-97-6 | Mercury 0.0195 0.0168 | 0.0427 1 J SW7471A 9K20009 | 11/25/09 15:43
7429-90-5 | Aluminum 2990 6.46 259 2 ¥ SW6010B 9K20003 | 12/03/09 16:20
7440-36-0 | Antimony MSL UT| o3 0.970 1 | SW6010B 9K20003 | 11/24/09 15:35
7440-38-2 | Arsenic 0.872 0.194 0323 1 SW6010B 9K20003 | 11/24/09 15:35
7440-39-3 | Barium 129 0.323 2.59 1 ¥ SW6010B 9K20003 | 11/24/09 15:35
7440-41-7 | Beryllium 0.0646 | 0323 1 U SW6010B 9K20003 | 11/24/09 15:35
7440-43-9 | Cadmium MEL 0348 1 | 00646 | 0323 1 SW6010B 9K20003 | 11/24/09 15:35
7440-70-2 | Calcium 41300 129 646 2 p SW6010B 9K20003 | 12/03/09 16:20 |
7440-47-3 | Chromium 3.58 0.129 0323 1 yl SW6010B 9K20003 | 11/24/09 15:35
7440-48-4 | Cobalt 0.598 0.323 0.308 1 ] SW6010B 9K20003 | 11/24/09 15:35
7440-50-8 | Copper 1.88 0.323 0.646 1 SW6010B 9K20003 | 11/24/09 15:35
7439-89-6 | Iron 2190 1.94 6.46 1 SW6010B 9K20003 | 11/24/09 15:35
7439-92-1 | Lead 9.14 0.194 0.388 2 1} SW6010B 9K20003 | 12/03/09 16:20
7439-95-4 | Magnesium MSH 693 -1 | 646 323 1 )I’ SW6010B 9K20003 | 11/24/09 15:35
7439-96-5 | Manganese 38.3 0.194 0970 1 SW6010B 9K20003 | 11/24/09 15:35
7440-02-0 | Nickel 2.63 0.323 0.646 1 SW6010B 9K20003 | 11/24/09 15:35
7440-09-7 | Potassium 165 64.6 323 1 ] ﬁ SW6010B 9K20003 | 11/24/09 15:35
7782-49-2 | Selenium 0.194 0.323 1 U SW6010B 9K20003 | 12/08/09 17:31
7440-22-4 | Silver 0.129 0323 1 U SW6010B 9K20003 | 11/24/09 15:35
7440-23-5 | Sodium 64.6 323 1 U SW6010B 9K20003 | 11/24/09 15:35
7440-28-0 | Thallium 0.259 0.517 1 U SW6010B 9K20003 | 11/24/09 15:35
7440-62-2 | Vanadium 5.19 0.323 0.808 1 SW6010B 9K20003 | 11/24/09 15:35
7440-66-6 | Zinc 204 0.646 259 2 p’ SW6010B 9K20003 | 12/03/09 16:20

(L
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ANALYSIS DATA SHEET RO Swo0oD 10
Laboratory: Empirical Laboratories, LLC SDG:  UXO7 003
Client: - CH2M Hill, Inc. "~ Project:  Lejeune CTO014 (UX07)
Matrix: Water Laboratory ID:  0911121-11
Sampled: 11/12/09 11:30 Received: 11/13/09 08:15
% Solids:  0.00
Concentration Dilution
CAS NO. | Analyte (ug/L) MDL RL | Factor Q Method Batch Analyzed
7439-97-6 | Mercury 0.0800 0.200 1 U SW7470A 9K17021 | 11/18/09 13:37
7429-90-5 | Aluminum M g H 516 j 12.5 50.0 1 ,N' SW6010B 9K18005 | 11/23/09 16:10
7440-36-0 | Antimony 1.25 3.75 1 8) SW6010B 9K18005 | 11/23/09 16:10
7440-38-2 | Arsenic 0.750 1.25 1 U SW6010B 9K18005 | 11/23/09 16:10
7440-39-3 | Barium 4.09 1.25 10.0 1 J SW6010B 9K18005 | 11/23/09 16:10
7440-41-7 | Beryllium 0.250 125 1 u SW6010B 9K18005 | 11/23/09 16:10
7440-43-9 | Cadmium 0.313 0.250 1.25 1 J SW6010B 9K18005 | 11/23/09 16:10
7440-70-2 | Calcium 10100 250 1250 1 SW6010B 9K18005 | 11/23/09 16:10
7440-47-3 | Chromium ) 0.768 0.500 1.25 1 J SW6010B 9K18005 | 11/23/09 16:10
7440-48-4 | Cobalt 1.25 3.12 . 1 U SW6010B 9K18005 | 11/23/09 16:10
7440-50-8 | Copper 1.86 1.25 2.50 1 J SW6010B 9K18005 | 11/23/09 16:10
7439-89-6 | Iron 234 7.50 25.0 3 SW6010B 9K18005 | 11/23/09 16:10
7439-92-1 |Lead 0.487 0.375 0.750 1 J SW6010B 9K18005 | 11/23/09 16:10
7439-95-4 | Magnesium 468 250 1250 1 J # SW6010B 9K18005 | 11/23/09 16:10
7439-96-5 | Manganese 1.62 0.750 3.75 1 J SW6010B 9K18005 | 11/23/09 16:10
7440-02-0 | Nickel 0.750 2.50 1 u SW6010B 9K18005 | 11/23/09 16:10
7440-09-7 | Potassium 668 250 1250 1 J SW6010B 9K18005 | 11/23/09 16:10
7782-49-2 | Selenium 0.750 1.25 1 u SW6010B 9K18005 | 11/23/09 16:10
7440-22-4 | Silver 0.250 1.25 1 8] VI SW6010B 9K18005 | 11/23/09 16:10
7440-23-5 | Sodium 691 250 1250 1 J SW6010B 9K18005 | 11/23/09 16:10
7440-28-0 | Thallium 0.750 2.00 1 U SW6010B 9K18005 | 11/23/09 16:10
7440-62-2 | Vanadium 1.61 125 3.12 1 1y SW6010B 9K18005 | 11/23/09 16:10
7440-66-6 | Zinc 8.48 1.25 5.00 1 f SW6010B 9K 18005 | 11/23/09 16:10
Concentration Dilutien '
CAS NO. | Analyte (mg/L) MDL RL Factor Q Method Batch Analyzed
57-12-5 | Cyanide 0.00500 0.0100 1 8] SW9012A 9K19020 | 11/20/09 12:09
k]
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ANALYSIS DATA SHEET
Laboratory: Empirical Laboratories, LLC ‘ SDG:
Client: CH2M Hill, Inc. Project:
Matrix: Water Laboratory ID:
Sampled: 11/12/09 11:30 , Received:

% Solids:  0.00

MR07-SW02-09D

UXO07_003

Lejeune CTO014 (UX07)
0911121-12

11/13/09 08:15

Concentration Dilution

CAS NO. | Analyte (ug/L) MDL RL Factor Q Method Batch Analyzed
7439-97-6 | Mercury (dissolved) . 0.0800 0.200 1 U SW7470A 9K17021 | 11/18/09 13:40 |
7429-90-5 | Aluminum (dissolved) A CiH 309 7| 125 50.0 1 we SW6010B 9K18005 | 11/23/09 16:34
7440-36-0 | Antimony (dissolved) 1.25 375 1 U SW6010B 9K18005 | 11/23/09 16:34
7440-38-2 | Arsenic (dissolved) 0.750 1.25 1 U SW6010B 9K18005 | 11/23/09 16:34
7440-39-3 | Barium (dissolved) 2.76 1.25 10.0 1 J SW6010B 9K18005 | 11/23/09 16:34
7440-41-7 | Beryllium (dissolved) 0.250 1.25 1 U SW6010B 9K18005 | 11/23/09 16:34
7440-43-9 | Cadmium (dissolved) 0.318 0.250 1.25 1 J SW6010B 9K18005 | 11/23/09 16:34
7440-70-2 | Calcium (dissolved) 9330 250 1250 1 SW6010B 9K18005 | 11/23/09 16:34
7440-47-3 | Chromium (dissolved) 0.500 125 1 U SW6010B 9K18005 | 11/23/09 16:34
7440-48-4 | Cobalt (dissolved) 1.25 3.12 1 U SW6010B 9K18005 | 11/23/09 16:34
7440-50-8 | Copper (dissolved) 1.25 2.50 1 u SW6010B 9K18005 | 11/23/09 16:34
7439-89-6 | Iron (dissolved) 11.5 7.50 25.0 1 J SW6010B 9K18005 | 11/23/09 16:34
7439-92-1 | Lead (dissolved) 0.500 0.750 1 u SW6010B 9K18005 | 11/23/09 16:34 _
7439-95-4 | Magnesium (dissolved) 413 250 1250 1 J fl SW6010B 9K18005 | 11/23/09 16:34
7439-96-5 | Manganese (dissolved) 0.750 375 1 U SW6010B 9K18005 | 11/23/09 16:34
7440-02-0 | Nickel (dissoived) 0.750 2.50 1 U SW6010B 9K18005 | 11/23/09 16:34
7440-09-7 | Potassium (dissolved) 574 250 1250 1 1 SW6010B 9K18005 | 11/23/09 16:34
7782-49-2 | Selenium (dissolved) 0.750 1.25 1 SW6010B 9K18005 | 11/23/09 16:34
7440-22-4 | Silver (dissolved) 0.250 125 1 U SW6010B 9K18005 | 11/23/09 16:34
7440-23-5 | Sodium (dissolved) 627 250 1250 1 J SW6010B 9K18005 | 11/23/09 16:34
7440-28-0 | Thallium (dissolved) 0.750 2.00 1 u SW6010B 9K18005 | 11/23/09 16:34
7440-62-2 | Vanadium (dissolved) 1.25 3.12 1 Urf SW6010B 9K18005 | 11/23/09 16:34
7440-66-6 | Zinc (dissolved) R L 5 2 W | 125 5.00 1 )N’ SW6010B 9K18005 | 11/23/09 16:34

2l
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ANALYSIS DATA SHEET RO-SDOZ.0D |2
Laboratory: Empirical Laboratories, LLC SDG: UXO7 003
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Soil Laboratory ID:  0911121-13
Sampled: 11/12/09 11:45 Received:  11/13/09 08:15

% Solids:  75.90

Concentration Dilution

CAS NO. | Analyte (mg/Kg dry) | MDL RL Factor Q Method Batch Analyzed

57-12-5 |Cyanide 0.165 0.329 1 U SW9012A 9K23021 | 11/24/09 14:23
7439-97-6 | Mercury 0.0182 0.0161 | 0.0408 1 ] SW7471A 9K20009 | 11/25/09 15:44
7429-90-5 | Aluminum 8420 3.28 13.1 1 SW6010B 9K20003 | 11/24/09 15:40
7440-36-0 | Antimony M5 L W7 | 032 0.983 1 ux SW6010B 9K20003 | 11/24/09 15:40
7440-38-2 | Arsenic 2.16 0.197 0.328 1 SW6010B 9K20003 | 11/24/09 15:40
7440-39-3 | Barium 112 0.328 2.62 1 Pg SW6010B 9K20003 | 11/24/09 15:40
7440-41-7 | Beryllium 0.0925 0.0655 | 0.328 1 J SW6010B 9K20003 | 11/24/09 15:40
7440-43-9 | Cadmium 0.166 0.0655 | 0.328 1 J SW6010B 9K20003 | 11/24/09 15:40
7440-70-2 | Calcium 1540 65.5 328 1 SW6010B 9K20003 | 11/24/09 15:40
7440-47-3 | Chromium 12.8 0.131 0.328 1 )t’ SW6010B 9K20003 | 11/24/09 15:40
7440-48-4 | Cobalt 0.443 0.328 0.819 1 J SW6010B 9K20003 | 11/24/09 15:40
7440-50-8 | Copper 1.86 0.328 0.655 1 SW6010B 9K20003 | 11/24/09 15:40
7439-89-6 | Iron 6870 1.97 6.55 1 SW6010B 9K20003 | 11/24/09 15:40
7439-92-1 | Lead 6.02 0.0983 | 0.197 1 SW6010B | 9K20003 | 11/24/09 15:40
7439954 | Magnesium m sH 34 65.5 328 1 P4 SW6010B 9K20003 | 11/24/09 15:40
7439-96-5 | Manganese 7.4 0.197 0.983 1 SW6010B | 9K20003 | 11/24/09 15:40
| 7440-02-0 | Nickel 1.35 0.328 0.655 1 SW6010B 9K20003 | 11/24/09 15:40
7440-09-7 | Potassium 379 65.5 328 1 » SW6010B 9K20003 | 11/24/09 15:40
7782-49-2 | Selenium 0.397 0.197 0.328 1 SW6010B 9K20003 | 12/03/09 16:25
7440-22-4 | silver 0.197 0.328 1 u SW6010B 9K20003 | 11/24/09 15:40
7440-23-5 | Sodium : 65.5 328 1 U SW6010B 9K20003 | 11/24/09 15:40
7440-28-0 | Thallium 0.197 0.524 1 U SW6010B 9K20003 | 11/24/09 15:40
7440-62-2 | Vanadium 16.4 0.328 0.819 1 SW6010B 9K20003 | 11/24/09 15:40
7440-66-6 | Zinc 9.54 0.328 1.3t 1 SW6010B 9K20003 | 11/24/09 15:40
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ENVIR
Data

Site: MCB Camp Lejeune, CTO-014, UX0O-07

PERCHLORATE
USEPA Region IV - Level IV Review

SDG #: UX07_003

Client: CH2M HILL, Inc., Virginia Beach, Virginia Date: February 21, 2010

Laboratory: Empirical Laboratories, Nashville, Tennessee

Reviewer: Nancy Weaver

EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO07-FB1112-09 0911121-01 Water
2 MRO07-EB111209-SD 0911121-03 Water
3 MR07-SW01-09D 0911121-05 Water
4 MR07-SW01D-09D 0911121-07 Water
5 MRO07-SD01-09D 0911121-09 Soil
6 MRO07-SD01D-09D 0911121-10 Soil
7 MRO07-SW02-09D 0911121-11 Water
TMS MRO07-SW02-09DMS 0911121-11MS Water
TMSD MR07-SW02-09DMSD 0911121-11MSD Water
8 MRO07-SD02-09D 0911121-13 Soil
§MS MRO07-SD02-09DMS 0911121-13MS Soil
8MSD MRO07-SD02-09DMSD 0911121-13MSD Soil

The USEPA “Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review,” October 2004, and professional judgement were used in evaluating the data in this
summary report.

Holding Times - All samples were prepared and analyzed within 28 days for perchlorate.

Calibration - The ICV and CCV %R values were acceptable.

Method and Calibration Blanks - The method blanks and continuing calibration blanks were free
of contamination.

Field and Equipment Blank - Field QC results are summarized below.

Blank ID

Compound

Conc.
ug/L

Action Level | Qualifier

Affected Samples

MRO7-FB111209

None - ND

ug/L

[ 156 Jamestown Road, Suite A« Williamsburg, Virginia 23185 « Telephone: 757-564-0090 « Fax:757-564-0086
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Blank ID Compound Conc. Action Level | Qualifier

Affected Samples

ug/L ug/L
MR07-EB111209-SD None - ND - -

Matrix Spike/Matrix Spike Duplicate - The matrix spike/duplicates samples exhibited acceptable

%R and RPD values.

LCS - The LCS samples exhibited acceptable %R values.

Field Duplicates - Field duplicate results are summarized below.

MRO07-SW01-09D | MR07-SW01D-09D .
Compound ug/L ug/L RPD Qualifier
None ND ND - -
Compound MR07-SD01-09D MRO07-SD01D-09D RPD Qualifier
ug/kg uglkg
None ND ND - -

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc. 2

MCB Camp Lejeune, CTO-014

February 21, 2010 SDG #: UX07 003 - Perchlorate




ANALYSIS DATA SHEET MR07-FB111209

Laboratory: Empirical Laboratories, 11.C SDG: UXO7 003
Client: CH2M Hill. Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Water Laboratory ID:  0911121-01
Sampled: 11/12/09 12:40 Received:  11/13/09 08:15

% Solids: 0.00

Concentration Dilution
CAS NO. | Analyte (ug/L) MDL RL Factor Q Method Batch Analyzed
14797-73-0 | Perchlorate 0.0660 0.200 1 U SW6850 9K24014 | 11/25/09 16:24

UXO7_003 Summ Package | Z/?A I o Page 1 g8



ANALYSIS DATA SHEET

MR07-EB111209-SD

Laboratory: Empirical Laboratories, LLC SDG:  UXQ7_003
Client: | CH2M Hill, Inc. Project:  Lejeune CTO014 (UX07)
Matrix: Water Laboratory ID:  0911121-03
Sampled: 11/12/09 12:45 Received:  11/13/09 08:15
% Solids:  0.00
Concentration Dilution
CAS NO. | Analyte (ug/L) MDL RL Factor Method Batch. .| Analyzed
14797-73-0 | Perchlorate 0.0660 0.200 1 SW6850 9K24014 | 11/25/09 17:36
b
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ANALYSIS DATA SHEET ' MRO7-SW01-09D 5

Laboratory: Empirical Laboratories. LL.C SDG:  UXQ7_003
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 07
Matrix: Water Laboratory ID:  0911121-05
Sampled: 11/12/09 12:15 Received: 11/13/09 08:15

% Solids: 0.00

Concentration Dilution
CAS NO. | Analyte (ug/L) MDL RL Factor Q Method Batch Analyzed
14797-73-0| Perchlorate 0.0660 0.200 1 U SW6850 9K24014 11/25/09 19:40

(i
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ANALYSIS DATA SHEET

MR07-SW01D-09D

Laboratory: Empirical Laboratories, LLC SDG:  UXOQ7 003
Client: CH2M Hill, Inc. Project:  Lejeune CTO014 07
Matrix: Water Lab