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SECTION 1

Introduction

This report documents the findings of a Preliminary Assessment/Site Inspection (PA/SI)
conducted at a Military Munitions Response Program (MMRP) site located at Marine Corps
Base (MCB) Camp Lejeune in Jacksonville, North Carolina (Figure 1-1). The investigation
site is comprised of approximately 10 acres encompassing the former Live Hand Grenade
Course (a sub-area associated with Unexploded Ordnance Site 01 [UXO-01]) (Archive
Search Report [ASR] #2.23). For the purpose of this report, Live Hand Grenade Course (ASR
Area #2.23) is referred to as Site UXO-01.

This PA/SI was conducted by CH2M HILL under the Naval Facilities Engineering
Command (NAVFAC), Navy Comprehensive Long-term Environmental Action—Navy
(CLEAN) Contract N62470-02-D-3052, Contract Task Order (CTO) 0168. Appendix A
presents the Munitions Response Site Prioritization Protocol (MRSPP) Site Summary for Site
UXO-01.

1.1 Objectives and Approach

MCB Camp Lejeune 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-01 have prompted
this PA/SI, the first phase of CERCLA investigation. The primary objective of this
environmental investigation was to evaluate the potential presence and nature of impacts to
environmental media resulting from historical munitions use at the subject site, and to
evaluate whether additional investigation and/or remediation activities are necessary.
Accordingly, this investigation focused on impacts to soil and groundwater by munitions
constituents (MC). A secondary objective was to identify anomalies that may represent
subsurface munitions and explosives of concern (MEC) by conducting digital geophysical
mapping (DGM) at the site. This PA/SI was conducted in accordance with the Site-specific
Work Plan Addendum for Preliminary Assessment/Site Inspection, Site UXO-01, Former Live Hand
Grenade Course, Marine Corps Base Camp Lejeune, Jacksonville, North Carolina (PA/SI Work
Plan) (CH2M HILL, 2008d).

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

e Conduct research to identify historical activities that may have resulted in
environmental contamination relating to the use of military munitions, that may have
resulted in MEC or MC being present, including review of archival records and
interviewing current and former installation personnel

e Evaluate the presence and nature of MC contamination that may exist by conducting an
investigation of soil and groundwater

¢ Conduct ecological and human health risk screening using analytical data collected at
the site
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e Perform a geophysical survey of Site UXO-01 to evaluate the potential presence of
subsurface MEC through DGM within the Former Live Hand Grenade Course area of
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, Site UXO-01 Conceptual Site Model
Section 8, Conclusions and Recommendations
e Section 9, References
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SECTION 2

Site Background

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

2.1 MCB Camp Lejeune Location and Description

MCB Camp Lejeune 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 Camp Lejeune began in 1941 with the
objective of developing the “World’s Most Complete Amphibious Training Base.” The
mission of MCB Camp Lejeune is to maintain combat-ready units for expeditionary
deployment. MCB Camp Lejeune provides housing, training facilities, logistical support,
and administrative supplies for Fleet Marine Force units and other assigned units. MCB
Camp Lejeune is home to an active duty, dependent, retiree, and civilian population of
approximately 150,000, of which approximately 47,000 are military personnel. A majority of
the land surrounding the Base is used for agriculture.

2.2 Site Settings

Site UXO-01, covers approximately 10 acres of gently sloping terrain with approximately

80 percent heavily vegetated with trees and thick undergrowth. A portion of the
investigation area is mowed regularly for an unnamed access road as well as gas and power
line easements. Figure 2-1 shows that the site is located west of Holcomb Boulevard, east of
Hospital Corps Boulevard, and north of Brewster Boulevard.

Two active public water supply wells are located within a 1,000-foot (ft) radius of Site
UXO-01 (Figure 2-1). Water supply wells PSW-HP703 and PSW-HP704 are located
approximately 388 ft southeast and 570 ft northwest of Site UXO-01, respectively. Water
supply well PSW-HP703 is 145 ft deep with an unknown screen length while well
PSW-HP704 is approximately 124 ft deep and screened from 84 ft to 114 ft below ground
surface (bgs) (AHEC, 2002). The public supply wells are not expected to be impacted by the
project site.

In July 2007, CH2M HILL conducted a visual site inspection of Site UXO-01. The purpose of
the inspection was to note distinguishing features associated with the site. Site UXO-01 was
confirmed to be heavily vegetated with some open area consisting of a gravel road and
utility easements. No historical structures or remnants of a former hand grenade course
were observed. Overhead electrical and underground communications utilities traverse the
western edge of Site UXO-01. A sanitary sewer force main runs southwest to northeast
through Site UXO-01 and a high pressure natural gas pipe line crosses the site from
southeast to northwest.

2-1
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2.3 Site History

CH2M HILL conducted a detailed investigative review of existing historical information
regarding Site UXO-01 in May 2007. The review focused on obtaining information regarding
historical activities that may have resulted in environmental contamination at Site UXO-01.
Limited information was obtained during the archival review for Site UXO-01. Any
information obtained during this effort is presented in the Archival Records Search Report
included in Appendix B.

Site UXO-01 is identified as an MMRP site based on historical information contained in the
Final Range Identification and Preliminary Range Assessment, Marine Corps Base Camp Lejeune,
Onslow, North Carolina (USACE, 2001). The Range Identification and Preliminary Range
Assessment states that the only reference found on this range was in Camp Training Order
5-1946, dated March 19, 1946, which states that the range was established under Camp
Training Order Number 7-1945, dated March 19, 1945. The range was disestablished in
March 1946 and is no longer used for the firing of live ammunition (USACE, 2001).
According to the Range Identification and Preliminary Range Assessment (USACE, 2001),
munitions used during active use of the range included fragmentation, offensive, and
practice grenades. The Site boundary was provided by MCB Camp Lejeune; the site
boundary supplied by the base is consistent with the site boundary shown in the 1946 Range
Overlay Map (Plate 4, USACE, 2001).

Archival review indicates that the area comprising Site UXO-01 was a former Live Hand
Grenade Course used for troop training; the area is not associated with an active impact
area, range, range fan, safety danger zone (SDZ), or with the disposal of military munitions.
Site UXO-01 does have a World War II history of military troop maneuvers and reports of
use of fragmentation, offensive, and practice grenades in the area. Disposal of munitions
and or burial of munitions is not reported or suspected at the site. The use of chemical
warfare material (CWM) is unlikely based on the archival review. The area is currently used
extensively for hunting with the most common forms being black powder hunting or bow
hunting. Hunting is regulated by the Base Game Warden. Spent small arms ammunition
(e.g., shotgun shells and small-caliber rifle bullets) may be present as a result of hunting on
the site (Richardson, 2007). The area is undeveloped with access restricted to military
personnel and individuals with proper access permits. The general public is precluded from
entry to the area.

The MEC risk model as presented in the PA/SI Work Plan (CH2M HILL, 2008d) was used
to determine the risk due to the potential presence of MEC at the site. Based on the available
information, the probability of encountering munitions with a severity of critical or above, is
unlikely; resulting in an initial risk evaluation of III E or LOW. The MEC risk model is
presented as Figure 2-2.

2.4 Regional Climate

The climate in the Onslow County area is characterized by short, mild winters with
occasional short-duration cold periods and long, hot humid summers. Average annual net
precipitation is approximately 50 inches. Ambient air temperatures generally range from

33 degrees to 53 degrees Fahrenheit (°F) in the winter months, and from 71°F to 88°F during
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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 nontropical 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 Camp Lejeune is discussed in the MCB Camp Lejeune Master
Project Plans, Marine Corps Base Camp Lejeune, North Carolina (CH2M HILL, 2005), referred to
herein as the Master Plans.

MCB Camp Lejeune is located within the Tidewater region of the Atlantic Coastal Plain
Physiographic Province. The MCB Camp Lejeune area is underlain by an eastward
thickening wedge of marine and non-marine sediments ranging in age from early
Cretaceous to Holocene. This wedge of sediments begins at the western boundary of the
Atlantic Coastal Plain Physiographic Province, known as the Fall Line, and dips and
thickens southeastward towards the coast. The sediments occur as layered interfingered
beds and lenses of sands, silts, clays, calcareous clays, shell beds, sandstone, and limestone
that were deposited over pre-Cretaceous crystalline basement rock. Sedimentary units are
often distinguished by minor amounts of detrital carbonate shells, and secondary minerals
(Cardinell, Berg, and Lloyd, 1993). Elevations range from sea level at the waterways to 72 ft
above sea level between the New River and U.S. Route 17.

Within the MCB Camp Lejeune area, approximately 1,500 ft of a sedimentary sequence
overlies the basement rock and is composed of seven aquifers and their associated confining
units. These aquifers include the Surficial, Castle Hayne, Beaufort, Peedee, Black Creek, and
Upper and Lower Cape Fear aquifers (Cardinell, Berg, and Lloyd, 1993). Confining units
associated with specific aquifers are composed of less permeable beds of clay and silt.

The Surficial aquifer, Upper Castle Hayne Confining Unit, and Castle Hayne Aquifer at
MCB Camp Lejeune have all been described (Cardinell, Berg, and Lloyd, 1993). The Surficial
aquifer resides within the Undifferentiated Formation of Holocene and Pleistocene age
sediments, and the Castle Hayne Aquifer resides locally within the River Bend Formation.
The upper portion of the River Bend Formation is composed of sands, silts, shell and fossil
fragments, and trace amounts of clay. The Belgrade Formation, where present, typically acts
as a confining unit between the Surficial and the Castle Hayne aquifers.

Aquifers of the Coastal Plain region are generally recharged within interstream areas.
Natural discharge of groundwater from the Coastal Plain aquifer system is generally into
streams, wetlands, and lakes.

Site UXO-01 drains into an unnamed tributary of Northeast Creek and then into the New
River. The New River flows into the Atlantic Ocean via New River inlet (MCB Camp
Lejeune, 2002).
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2.6 Site Geology and Hydrogeology

Inspection of the soil cores recovered from Site UXO-01 indicates that the underlying
sediments consist of laterally-discontinuous fine grained sediments consistent with those of
the Surficial aquifer (Cardinell, Berg, and Lloyd, 1993). Particle sizes noted from soil boring
logs from temporary monitoring well installation activities indicate sediments ranging from
clay and silt to very fine to fine grained sand. The temporary well depths for Site UXO-01
ranged from 16 to 28 ft bgs. The temporary wells were screened above the Castle Hayne
confining unit in the undifferentiated Surficial aquifer.

Site-specific hydrogeologic information was derived from the installation of three shallow
temporary monitoring wells as detailed in Section 3.3.3. Figure 2-3 depicts the
potentiometric surface of the water table on July 30, 2008 and indicates that groundwater
flow was northwest towards Northeast Creek, a tributary of the New River. Horizontal
hydraulic gradients calculated from Table 2-1 range from 0.0003 feet per foot (ft/ft) to
0.0006 ft/ft.

24



TABLE 2-1

Groundwater Elevation and Well Construction Information
Site UXO-01 Former Live Hand Grenade Course

MCB Camp Lejeune, North Carolina

Surveyed | Surveyed Depth to
Top of Ground Water Groundwater
Date Screened Bottom Casing Surface of July 30, Elevation
Installed Interval of Well | Elevation Well 2008 July 30, 2008
Well ID (mm/ddlyy) (ft bgs) (ft bTOC)| (ft msl) (ft msl) (ft bTOC) (ft msl)
MRO1-TWO01 07/28/08 12-22 22.00 21.90 21.57 14.66 7.24
MRO1-TWO02 07/28/08 18-28 28.00 28.71 28.35 21.40 7.31
MRO1-TWO03 07/28/08 6-16 16.00 21.24 20.91 13.75 7.49
Notes:

ft bgs = feet below ground surface
ft bTOC = feet below top-of-casing
ft msl = feet above mean sea level
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Figure 2-2

Munitions and Explosives of Concern Risk Model
Site UXO-01 Former Live Hand Grenade Course
Camp Lejeune, North Carolina
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SECTION 3

Field Investigation Activities

The initial scouting, surveying, vegetation clearing and DGM field activities at Site UXO-01
were completed between November 2007 and March 2008 and June through July 2008. The
environmental sampling field activities were conducted in June and July, 2008.

Field activities were conducted in accordance with the PA/SI Work Plan (CH2M HILL,
2008d). The technical approach included in the PA/SI Work Plan (CH2M HILL, 2008d) was
developed by the MCB Camp Lejeune Tier I Partnering Team, which includes
representatives from the United States Navy, MCB Camp Lejeune, 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

During field activities, preparations were made to identify and avoid potential MEC
hazards as necessary in accordance with the Explosives Safety Submission (ESS) Waiver
(CH2M HILL, 2008a). UXO technicians qualified in accordance with Department of Defense
Explosives Safety Board (DDESB) Technical Paper (TP) 18 provided MEC escort and
avoidance services to the surveying, vegetation clearing, and geophysical surveying
subcontractors. The UXO technicians inspected the ground surface prior to vegetation
clearing to minimize the potential for the clearing equipment to encounter MEC. The UXO
technicians also conducted subsurface MEC avoidance at all utility locating, soil boring, and
temporary well installation locations. No MEC hazards were encountered.

3.1.2 Site Survey

Land surveying services were conducted in accordance with the MRP Master Project Plans
(CH2M HILL, 2005). The surveying at Site UXO-01 was completed in two phases. Lanier
Surveying, a North Carolina-licensed surveyor from Cedar Point, North Carolina, was
subcontracted for both phases.

Phase 1 consisted of delineating the site boundary, DGM area layout, and Decision Unit
(DU) layout. The DU layout was surveyed for the Systematic Random Multi-Increment
Sampling (MIS) of surface soil. 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 Camp Lejeune; the site boundary
supplied by the base is consistent with the site boundary shown in the 1946 Range Overlay
Map (Plate 4, USACE, 2001). The surveyor also facilitated preparation of the site for DGM
by establishing survey boundaries and defining areas to be cleared of vegetation. Finally,
the surveyor marked the corners of each DU and provided the survey results for
incorporation into geographic information system (GIS). The DU Layout can be seen in
Figure 3-1.
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The second phase of surveying consisted of surveying the location of temporary monitoring
wells after the completion of environmental sampling activities.

3.1.3 Vegetation Clearing

During the site preparation, Woodlands and Wetlands Management, LLC, a landscaping
and brush clearing company, was subcontracted to clear areas where brush and vegetative
cover would have interfered with the use of DGM equipment. The undergrowth was
cleared using a mechanized mulching-cutting machine. Vegetation less than 3 inches in
diameter was cut to within 6 inches of ground surface to allow sufficient area for DGM
activities. Cut vegetation was mulched and left in place.

3.2 Digital Geophysical Mapping

DGM was performed at Site UXO-01 to evaluate the frequency and distribution of
geophysical anomalies that could potentially represent subsurface MEC. The DGM was
performed by subcontractor ARM Geophysics of Hershey, Pennsylvania, with quality
control (QC) being performed by both ARM 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 conducting the DGM survey at Site UXO-01, survey stakes were installed by Lanier
Surveying along the DGM transects approximately every 20 meters (m); the survey
information for these stakes were incorporated into the DGM data collected during the
DGM survey.

The DGM data was collected using a Geonics EM61-MK2 (EM61) Electromagnetic (EM)
System carried in a two-man litter due to rough terrain encountered in the wooded areas.
The locations and actual spacing of the DGM transects were based on specific site conditions
(e.g., accessibility). DGM surveys were broken into two sections (Site UXO-01 and Site
UXO-01 Additional). The DGM survey area covered approximately 10 percent and repeat
data covering 7.3 percent of the total area for Site UXO-01.

3.2.2 Geophysical Prove-out

Prior to the commencement of DGM at Site UXO-01, a Geophysical Prove-Out (GPO) was
completed for the testing, evaluation and determination that the selected geophysical
equipment met existing project data quality objectives (DQOs). This GPO was conducted at
the existing GPO plot set up and seeded by CH2MHILL at Knox Trailer Park (Site UXO-04).
The initial EM61 provided by ARM did not pass +- 2.5 millivolts (mV) thresholds and was
replaced and re-tested prior to field activities. A threshold of 2.5mV was chosen because it is
the lowest amplitude at which a metallic item can be positively distinguished from signal
noise. The GPO was conducted in accordance with Appendix B of the PA/SI Work Plan
(CH2M HILL, 2008d). The GPO Report can be found in Appendix D.

3-2



SECTION 3—FIELD INVESTIGATION ACTIVITIES

3.2.3 Data Quality Objectives

All DQOs outlined in the PA/SI Work Plan (CH2M HILL, 2008d) 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,
2008d). A summary of the tests performed is presented in Table 3-1. Both ARM and CH2M
HILL performed QC of geophysical data and data deliverables at each step of the processing
path.

All tests outlined in the PA/SI Work Plan (CH2M HILL, 2008d) were performed on the
DGM instruments at the appropriate intervals (e.g., daily, weekly, at start of project).
Results were checked by ARM’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 (CH2M HILL, 2008d), historical records
were reviewed to identify potential areas of concern. However, historical records did not
depict the layout of the site, and therefore in the absence of evidence to bias the sampling,
sample locations were distributed evenly across accessible areas of the site. Figure 3-1
illustrates the environmental sampling locations utilized during the PA /SI.

Environmental samples were collected in accordance with the PA/SI Work Plan
(CH2M HILL, 2008d).

3.3.1 Surface Soil Sampling

Two composite sampling approaches (MIS and TR-02-1) were utilized to collect
representative surface soil samples. Surface soil sampling locations are shown in Figure 3-1.
Surface soil sampling was conducted on June 18, 2008.

Three composite surface soil samples were collected from each of three DUs for a total of
nine samples (designated as MR01-DU01-S5[01,02,03] through MR01-DU03-55[01,02,03]).
The DUs were 60 m by 30 m (Figure 3-1). The surface soil aliquots were collected from a
depth of 0 to 2 inches using the MIS procedure; this approach is described in the Standard
Operating Procedure (SOP) entitled Systematic Random Multi-Increment Sampling in
Appendix C of the MRP Master Project Plans (CH2M HILL, 2008c).

Fifteen surface soil samples (designated MR01-5501 through MR01-S515) were collected
using the TR-02-1 approach as described in the PA /SI Work Plan (CH2M HILL, 2008d). Soil
samples were collected by compositing a minimum of ten sample aliquots from random
locations within each 1 m by 1 m sampling location at depths from 0 to 2 inches.
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In accordance with the PA /SI Work Plan (CH2M HILL, 2008d), all surface soil samples were
submitted to GPL Laboratories, Inc in Frederick, Maryland and analyzed for the following:

e Explosives residues (SW-846 USEPA Method 8330)
e Perchlorate (USEPA Method 6850)
e Total metals (ILMO05)

The results of 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 E.

3.3.2 Subsurface Soil Sampling

Eight soil borings were advanced to depths of up to 21 ft bgs at the locations shown on
Figure 3-1, using a direct push technology (DPT) drill rig operated by Parratt-Wolff, Inc. 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
accordance with the PA/SI Work Plan (CH2M HILL, 2008d) and field screened for the
presence of volatile organic compounds (VOCs) using a photoionization detector (PID). Soil
boring logs are provided in Appendix F.

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.
Eight subsurface soil samples, MR01-IS01 through MR01-IS08, were collected from the
locations shown in Figure 3-1.

Subsurface soil samples were submitted to GPL Laboratories, Inc. in Frederick, Maryland,
and analyzed, per scope of work, for the following analytes:

e Explosives residues (SW-846 USEPA Method 8330)
e Perchlorate (USEPA Method 6850)
e Total metals (ILMO5)

The results of 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 E.

3.3.3 Temporary Well Installation

During investigation activities, three temporary groundwater monitoring wells were
installed at the site (MR01-TWO01 through MR01-TW03) to depths ranging from 16 to 28 ft
bgs. Figure 3-1 shows the surveyed temporary well locations, and Table 2-1 summarizes the
well construction details. The three temporary monitoring wells were installed by Parratt-
Wolff, Inc. under the direct supervision of a CH2M HILL geologist.

Each temporary well was constructed with 0.75-inch inside diameter Schedule 40 polyvinyl
screen (PVC) screen and riser. The well screens consisted of a 10 ft length of 0.010-inch
machine slotted Schedule 40 PVC and placed to bracket the water table, and equipped with
an attached silica filter pack. Silica filter sand was placed around the annular space of the
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well screen from the bottom of the boring extending to a depth of 1 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 marked. Well completion diagrams can be found in Appendix F.

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

3.3.4 Groundwater Sampling

Prior to well purging and sampling, CH2M HILL recorded water-level measurements from
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 2-2).

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, 2008d). 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 Horiba U-22® water
quality meter and Hanna® turbidimeter. Field parameters are summarized in Table 3-2.
Groundwater sampling data sheets are provided in Appendix G. Groundwater samples
were only 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

e ORP within 10 mV

e DO within 10 percent

e Turbidity within 10 percent or as low as practicable give 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.

Water level elevation, measuring point elevation, depth to water, sampling depth, and total
well depth measurements were recorded in the log book and/or on groundwater sampling
data sheets.

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

e Explosives residues ( SW-846 USEPA Method 8330)
e Perchlorate (USEPA Method 6850)

35



PRELIMINARY ASSESSMENT/SITE INSPECTION REPORT MMRP SITE UX0-01, FORMER LIVE HAND GRENADE COURSE

e Total and dissolved metals (ILM05)

The results of 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 E.

On September 29, 2008, following sampling and surveying, all temporary wells were
abandoned by the drilling subcontractor in accordance with North Carolina well
construction standards, 15A North Carolina Administrative Code (NCAC) 2C (NCDENR,
2006).

3.3.5 Quality Assurance/Quality Control Sampling

Appropriate quality assurance (QA)/QC sampling was performed in accordance with Navy
CLEAN and CH2M HILL protocols, including trip blanks, 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 onsite in accordance with the Base
Waste Management Plan (CH2M HILL, 2008b). IDW generated during field events
consisted of soil cuttings from the DPT installation of soil borings and temporary
monitoring wells, 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 disposed of at the
water treatment facility operated by RHEA Engineering and Consultants, Inc. located at Lot
203 of MCB Camp Lejeune. Disposable equipment, including PPE, poly sheeting, paper
towels, and aluminum foil, was placed in a Base trash receptacle.

3.5 Site Survey

Following completion of sampling activities, Lanier Surveying, surveyed horizontal
coordinates, and TOC and ground elevations for the three temporary wells located on the
project site. 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 bench
mark. 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.

Lanier Surveying also surveyed the horizontal coordinates of the corners of each DU. All
horizontal points were tied to the nearest NAD83 and the UTM Grid System.
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TABLE 3-1
DGM Instruments Standardization Tests and Acceptance Criteria
Site UXO-01 Former Live Hand Grenade Course
MCB Camp Lejeune, 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,
> Personnel Test clothing, etc. should X
have no effect on
instrument response.
<2mV
L Data profile does not
3 Vibration Test exhibit data spikes. X
(Cable Shake) <2 mV
+/- 20% of standard
4 Static Background & | item response, after X
Static Spike background
correction
Repeatability of
o response amplitude
5 Six Line Test +/-20%, Positional X
Accuracy +/- 20 cm
6 Repeat Data Repeatability of X

response amplitude




TABLE 3-2

Groundwater Field Parameters
Site UXO-01 Former Live Hand Grenade Course
MCB Camp Lejeune, North Carolina

Station ID MRO1-TWO01 MRO1-TWO02 MRO1-TWO03
Sample Date 7/30/2008 7/30/2008 7/30/2008
Field Parameters

Dissolved Oxygen (mg/L) 0.72 3.96 4.40
Oxidation Reduction Potential (mV) -98 52 141
[pH 451 4.91 4.14
Specific Conductance (mS/cm) 0.073 0.079 0.099
Temperature (C) 20.77 22.28 22.07
Turbidity (NTU) 10 11 6




TABLE 3-3

QA/QC Sampling Program
Site UXO-01 Former Live Hand Grenade Course
MCB Camp Lejeune, North Carolina

Sample Type Description Frequency Analytes

Trip Blank Designed to detect contamination of One per every cooler of VOCs only
environmental samples during transport soil and water samples
from the field to the laboratory. A trip sent to the laboratory for
blank is a VOC sample bottle filled with VOC analysis
laboratory analyte-free water,
transported to the site, handled like a
sample, and returned to the laboratory
for analysis. Trip blanks must not be
opened in the field.

Field Blank Designed to detect contamination in the One field blank from each  All laboratory
decontamination water. A field blank is source of decontamination analyses
decontamination water collected directly ~ water for each sampling requested for the
in the sample bottle. It shall be handled event, where a sampling environmental
like a sample and transported to the event is defined as one samples collected
laboratory for analysis. week at the site for that

week

Equipment Designed to detect contamination of One per each day of All laboratory

Blank environmental samples caused by sampling analyses

contamination of sampling equipment.
An equipment blank is analyte-free water
that is poured into or pumped through
the sampling device, transferred to a
sample bottle, and transported to the
laboratory for analysis.

Field Duplicate

Designed to check precision of data in
the laboratory. A field duplicate is a
sample collected in addition to the native
sample at the same sampling location
during the same sampling event.

MS/MSD

Designed to evaluate potential matrix
interferences, accuracy, and precision.
Three aliquots of a single sample — one
native and two spiked with the same
concentration of matrix spike compounds
— are analyzed.

10%

5%

requested for
environmental
samples collected
at the site on that
day

Same parameters

as parent sample

Same parameters
as parent sample
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SECTION 4

Investigation Results

This section presents the findings of the investigative activities conducted at Site UXO-01,
Former Live Hand Grenade Course during February, June and July, 2008.

4.1 Digital Geophysical Mapping Results

The DGM survey was conducted in accordance with the approved PA/SI Work Plan
(CH2M HILL, 2008d) and covered approximately 10 percent (approximately 1 acre) of Site
UXO-01. Duplicate survey data was recorded for approximately 7 percent (approximately
0.73 acre) of the total area for Site UXO-01. The DGM survey yielded a total of 249
geophysical anomalies with a signal greater than 2.5 mV with the majority of anomalies
concentrated in the western portion of the site along the unnamed gravel road that traverses
the site parallel to the utility corridor. Figure 4-1 illustrates the DGM area and the
distribution of anomalies observed with a signal greater than 2.5 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-01. Laboratory analytical data can be found
in Appendix H.

4.2.1 Soll

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 Regional Screening Levels (RSLs) for Chemical
Contaminant Tables (USEPA, 2008a), and MCB Camp Lejeune background surface soil
concentrations (two times the mean base background surface soil concentration) which were
available for inorganic analytes only (Baker, 2001).

The July 2008 USEPA RSLs replaced the USEPA Region IX Preliminary Remediation Goals
(PRGs) that were the proposed screening criteria from the PA/SI Work Plan (CH2M HILL,
2008d). 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, 2000).

Figure 4-2 illustrates the locations of the MIS and 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
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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 4-1, 4-2, and 4-3.

MIS Surface Soil Samples from Decision Units

42

Explosives residues and perchlorate were not detected in any of the MIS surface soil
samples from Site UXO-01.

Arsenic concentrations exceeded the USEPA Adjusted Residential Soil RSL
(0.39 milligrams per kilogram [mg/kg]) and two times the mean base background
concentration (0.626 mg/kg) in the following samples:

— DUO01 samples MR01-DU01-5501 (1.4 mg/kg), MR01-DU01-5502 (1.5 mg/kg), and
MRO01-DU01-5503 (1.2 mg/kg)

— DUO02 samples MR01-DU02-5501 (0.93 mg/kg), MR01-DU02-S502 (1 mg/kg), and
MRO01-DU02-5503 (0.87 mg/kg)

— DUO03 samples MR01-DU03-5501 (0.86 mg/kg), MR01-DU03-S502 (0.99 mg/kg), and
MRO01-DU03-5S03 (1 mg/kg)

Arsenic concentrations did not exceed the NC SSL (5.24 mg/kg) in any sample.

Iron was detected in all DU samples, and ranged from 1,930 mg/kg to 2,930 mg/kg.
Iron concentrations exceeded the NC SSLs (151 mg/kg) for all samples. However, none
of the iron concentrations detected exceeded the USEPA Adjusted Soil RSLs or two
times the mean base background concentration.

Mercury was detected in all DU surface soil samples collected from Site UXO-01, and
ranged from 0.023 ] mg/kg to 0.34 mg/kg. Mercury concentrations for all detections
exceeded the NC SSLs (0.015 mg/kg), but did not exceed the USEPA Adjusted
Residential or Industrial Soil RSLs. Five samples, MR01-DU01-5501, -DU01-S503, -DU02-
SS01, -DU02-SS03, and -DU03-5503, were reported to exceed two times the mean base
background concentration (0.081 mg/kg).

Silver was detected in all DU surface soil samples, and ranged from 0.54 ] mg/kg to
3.1 mg/kg. Silver concentrations exceeded the NC SSLs (0.217 mg/kg) and two times
the mean base background concentration (0.14 mg/kg) for all samples. None of the
silver concentrations detected exceeded the USEPA Adjusted Soil RSLs.

Ten additional metals (barium, cadmium, calcium, chromium, copper, lead, magnesium,
manganese, nickel, and zinc) were detected at concentrations greater than two times the
mean base background concentration in at least one MIS surface soil sample from the
western area of Site UXO-01, but did not exceed their respective USEPA Adjusted Soil
RSLs or NC SSLs.
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TR-02-1 Surface Soil Samples

One explosives residue constituent (2,4,6-trinitrotoluene) was detected at MR01-5504,
but the detected concentration was not above the screening criteria.

Perchlorate was not detected in any of the TR-02-1 surface soil samples collected from
Site UXO-01.

Arsenic concentrations ranged from 0.25 ] mg/kg to 1.8 mg/kg. Arsenic was detected
above two times the mean base background concentration (0.626 mg/kg) in samples
MRO01-5501, -S501D, -5502, -5503, -5504, -S505, -SS05D, -5508, -5512, and -S513. In
addition, arsenic was detected above the USEPA Adjusted Residential Soil RSL

(0.39 mg/kg) in all TR-02-1 samples except MR01-SS06, -S510, -SS11, and -SS11D
collected from Site UXO-01. Arsenic concentrations detected in sample MR01-S513
exceeded the USEPA Adjusted Industrial Soil RSL (1.6 mg/kg). However, none of the
TR-02-1 surface soil samples collected from Site UXO-01 exceeded the NC SSL

(5.24 mg/kg).

Iron was detected in all TR-02-1 samples, and ranged from 397 mg/kg to 3,540 mg/kg.
Iron concentrations exceeded the NC SSL (151 mg/kg) for all samples. Iron
concentrations exceeded two times the mean base background concentration

(3,245 mg/kg) in sample MR01-5513. However, none of the iron concentrations detected
exceeded the USEPA Adjusted Residential or Industrial Soil RSL.

Manganese was detected in all TR-02-1 surface soil samples collected from Site UXO-01.
Concentrations ranged from 5.4 mg/kg to 157 mg/kg. Two times the mean base
background concentration for manganese (13.7 mg/kg) was exceeded in all samples
except MR01-5507, -SS08, -S510, -SS11, and -SS11D. The manganese concentration in
sample MR05-5515 exceeded the NC SSL (65.2 mg/kg). None of the manganese
concentrations detected exceeded the USEPA Adjusted Soil RSLs.

Mercury was detected in all TR-02-1 surface soil samples collected from Site UXO-01
except MR01-5502, -S507, -S511, -SS11D, -S512, -S513, and -5514. Concentrations ranged
from 0.011 ] mg/kg to 0.23 ] mg/kg. Mercury concentrations for all detections exceeded
the NC SSL (0.015 mg/kg). Mercury concentrations detected at sample location
MRO01-S505 exceeded two times the mean base background concentration for surface soil
(0.081 mg/kg). None of the mercury concentrations detected exceeded the USEPA
Adjusted Soil RSLs.

Silver was detected above two times the mean base background concentration

(0.14 mg/kg) in TR-02-1 samples MR01-SS05 and -SS05D collected from Site UXO-01.
Silver concentrations detected in MR01-5505 and -SS05D (1.9 mg/kg and 1.8 mg/kg,
respectively) exceeded the NC SSL (0.217 mg/kg). None of the silver concentrations
detected exceeded the USEPA Adjusted Soil RSLs.

Eleven additional metals (barium, cadmium, calcium, chromium, cobalt, lead,
magnesium, manganese, nickel, vanadium, and zinc) were detected at concentrations
above two times the mean base background concentration in at least one TR-02-1 surface
soil sample collected from Site UXO-01, but did not exceed USEPA Adjusted Soil RSLs
or NC SSLs.
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Subsurface Soil Samples

¢ One explosives residue constituent (2,4,6-trinitrotoluene) was detected in the subsurface
soil sample, MR01-IS08, at a concentration of 73 ] mg/kg. No explosives residues
exceeded the screening criteria.

e Perchlorate was not detected in the subsurface soil samples collected from Site UXO-01.

¢ Aluminum was detected in all subsurface soil samples at concentrations ranging from
1,390 ] mg/kg to 11,500 ] mg/kg. The aluminum concentration exceeded USEPA
Adjusted Residential Soil RSLs (7,700 mg/kg) in subsurface samples MR01-1S01-7-8 and
MRO01-1S08-13.5-14.5. None of the aluminum concentrations detected exceeded the
USEPA Adjusted Industrial Soil RSLs. Aluminum concentrations in MR01-IS01-7-8
exceeded two times the mean base background concentration (10,369 mg/kg).

e Arsenic concentrations ranged from 0.36 ] mg/kg to 3.1 mg/kg in subsurface soil
samples. Arsenic concentrations were detected above the USEPA Adjusted Residential
Soil RSLs (0.39 mg/kg) in all subsurface soil samples except MR01-IS06 and -1S07. The
USEPA Adjusted Industrial Soil RSL (1.6 mg/kg) was exceeded in MR01-1S01, -IS05, and
-IS08. Arsenic concentrations in sample MR01-IS05 also exceeded two times the mean
base background concentration (2.12 mg/kg). None of the arsenic concentrations
detected exceeded the NC SSL.

e Iron was detected in all subsurface soil samples at concentrations ranging from
514 mg/kg to 5,880 mg/kg. All concentrations detected exceeded the NC SSL
(151 mg/kg). The subsurface soil samples collected from Site UXO-01 exceeded two
times the mean base background concentration (5,439 mg/kg) and the USEPA Adjusted
Soil Residential Soil RSL (5,550 mg/kg) at sample locations MR01-1S01 and -1S05.

e Six additional metals (antimony, chromium, lead, magnesium, potassium, and
vanadium) were detected at concentrations above two times the mean base background
concentration in at least one subsurface soil sample from Site UXO-01, but they did not
exceed USEPA Adjusted Soil RSLs or NC SSLs.

4.2.2 Groundwater

This section presents the results for laboratory analysis of groundwater samples collected
from the three shallow temporary monitoring wells. Groundwater results were screened
against the North Carolina Groundwater Quality Standards (NCGWQS) (NCDENR, 2006),
USEPA Tap Water RSLs, and MCB Camp Lejeune 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 render
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 4-4. Figure 4-4 depicts the locations of groundwater
soil samples that exceed two times the mean base background concentration and at least one
of the screening levels (NCGWQS or USEPA Tap Water RSLs).
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Explosives residues were not detected in any groundwater sample collected from Site
UXO-01.

Perchlorate was detected in groundwater sample MR01-TWO02 at concentration of
0.329 micrograms per liter [ug/L]), but the concentration did not exceed any of the
screening criteria.

Total cobalt was detected at one Site UXO-01 groundwater sampling location at a
concentration of 1.4 ng/L (MR01-TWO03). This level exceeded the USEPA Adjusted Tap
Water RSL (1.1 ng/L) but did not exceed two times the mean base background
concentration or the NCGWQS.

Total iron was detected at all Site UXO-01 groundwater sampling locations ranging
from 3,460 pg/L (MR01-TWO03) to 7,370 ng/L (MRO1-TWO01). The NCGWQS (300 pg/L)
was exceeded by all groundwater samples. Two times the mean base background
concentration (5,999 pg/L) was exceeded in samples MR01-TWO01 and ~-TWO01D. Iron
was also detected at concentrations above the USEPA Adjusted Tap Water RSL

(2,600 pg/L) at all groundwater sample locations within Site UXO-01.

Dissolved iron was detected at concentrations ranging from 2,170 pg/L (MR01-TWO03)
to 5,720 ug/L (MR01-TW01D). The NCGWQS (300 ng/L) was exceeded in all
groundwater samples from Site UXO-01. Iron was also detected at concentrations above
the USEPA Adjusted Tap Water RSL (2,600 ng/L) at all sample locations except MRO1-
TWO03. None of the dissolved iron concentrations detected were above two times the
mean base background concentration.

Total manganese was detected in all groundwater samples at concentrations ranging
from 33.8 pg/L (MR01-TWO03) to 87.9 pg/L (MR01-TWO01). None of the total manganese
concentrations exceeded the USEPA Adjusted Tap Water RSL (88 nug/L). The NCGWQS
(50 ng/L) was exceeded in samples MR0O1-TWO01 and ~-TW01D. Manganese was not
detected at concentrations above two times the mean base background concentration.

Dissolved manganese was detected in all groundwater samples at concentrations
ranging from 28.3 ug/L (MR01-TWO03) to 76.2 ng/L (MR01-TWO01). The USEPA Adjusted
Tap Water RSL (88 pg/L) was not exceeded at any groundwater sample locations from
Site UXO-01. The NCGWQS (50 ng/L) was exceeded in samples MR0O1-TWO01 and -
TWO1D. Dissolved manganese was not detected at concentrations above two times the
mean base background concentration.

Three additional total metals (chromium, copper, and nickel,) and one dissolved metal
(nickel) were detected at concentrations above two times the mean base background
concentration in at least one groundwater sample from Site UXO-01, but did not exceed
USEPA Adjusted Tap Water RSLs or NCGWQS.
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TABLE 4-1

Multi-Increment Surface Soil Analytical Results
Site UXO-01 Former Live Hand Grenade Course
MCB Camp Lejeune, North Carolina

Station 1D adjusted Adjusted Camp MRO1-DUO1 MRO1-DUO2 MRO1-DUO3
Sample ID Industrial Soil | Residential Soil | NCSSL | Lejeune |l MR01-DU01-SS01-08B | MRO1-DU01-SS02-08B | MRO1-DU01-SS03-08B | MR01-DU02-SS01-08B | MR01-DU02-5S02-088 | MR01-DU02-SS03-088 | MR01-DU03-5S01-08B | MR01-DU03-SS02-08B | MR01-DU03-S503-088
RSLs RSLs (May 2005)| Background

Sample Date SS 2X Mean 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08
Chemical Name

Explosives (ug/kg)

No Detections

Total Metals (mg/kg)

Aluminum 99,000 7,700 - 5,487 3,660 3,750 3,410 2,900 3,330 3,000 3,570 3,580 3,730
Antimony 41 31 5.42 0.447 0133 43U 0123 0.38J 0.16 J 0173 0143 0143 5.3 UJ
Arsenic 16 0.39 5.24 0.626 14 15 12 093 1 087 0.86 0.99 1
Barium 19,000 1,500 848 14.5) 146 J 1283 1257 38 25.9 24.6 186 177 20.2
[lBerytiium 200 16 3.38 0.103]| 0.46 U 0.079 J 037U 038U 045U 036 U 036 U 037U 044 U
[lcadmium 81 7 0.95 0.033|| 0133 0.093 J 0111 0.38 0243 0253 0.16J 0141 0173
[lcaicium - - - 6,360 10,100 J 5,970 J 5,050 J 13,800 J 4,000 J 5,330 J 9,750 J 13,700 J 13,400 J
[lchromium 310 23 21.2 6.05|| 7.5 6.7 6.6 8.7 7.1 6.9 5.8 5.6 6.2
[lcobatt 1,700 150 - 0.294| 023 023 023 023 0.15J 017 0233 0243 026 J
[lcopper 4,100 310 704 483 3 25 25 7 48 47 3.6 2.9 35
flron 72,000 5,500 151 3,245 2,930 2,840 2,550 2,000 1,990 1,930 2,470 2,510 2,660
[lLead 800 400 270 123 6.4 6.1 5.8 137 9.9 10.2 10.4 11 8.8
[IMagnesium - - - 238 2833 2433 206 J 200 J 136 J 180 J 293 J 3413 3343
[[Manganese 2,300 180 65.2 137 19.6 15.5 127 17 126 15.3 24.9 26.9 26.6
[Imercury 31 23 0.015 0.081 0.13 0.073 J 0.085 0.34 0.064 J 0.12 0.023 J 0.043 J 0.09 J
Nickel 2,000 160 56.4 1.21 133 113 113 133 113 113 133 133 153
Selenium 510 39 122 0.563 33U 25U 26U 053 J 31U 0.41J 25U 035 J 043 J
Silver 510 39 0.217 0.4 0.73 J 0.55 J 0.67 J 3.1 1.9 1.8 0.75 054 J 0.87 J
Sodium - - - 80.9)| 465 U 15 369 U 378 U 450 U 359 U 363 U 374 U 443 U
Vanadium 720 55 - 8.9 8.2 8.1 7.4 5.4 55 5.4 6.9 71 7.4
Zinc 31,000 2,300 550 108 1239 1013 9.9 3117 204 223 13.4 1227 129
\Wet Chemistry (mg/kg)

% Solids - - - - 74 99 99 97 82 98 97 94 82
Notes:

J - Analyte present, value may or may not be accurate or precise
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate

Shading indicates exceedance of Adjusted Industrial Soil RSL

Underline indicates exceedance of Adjusted Residential Soil RSL

IBoId box indicates exceedance of NCSSL I

Bold text indicates exceedance of two times the mean background concentration




TABLE 4-2

TR-02-1 Surface Soil Analytical Results
Site UXO-01 Former Live Hand Grenad
MCB Camp Lejeune, North Carolina

e Course

Station ID Adjusted Adjusted NCSSL Camp Lejeune MR01-SS01 MR01-SS02 MR01-SS03 MR01-SS04 MR01-SS05 MR01-SS06 MRO01-SS07
Sample ID Industrial Soil | Residential Soil | "% 0 | Background SS 2X|| MR01-SS01-088 | MR01-SS01D-088 | MROL-SS02-088 | MRO1-SS03-088 | MRO1-SS04-088 | MR01-SS05-088 | MROL-SS05D-088 | MR01-SS06-088 | MRO1-SSO7-08B
Sample Date RSLs RSLs Mean 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08
Chemical Name

Explosives (ug/kg)

2,4,6-Trinitrotoluene 31,000 3,100 - - 100 U 100 U 100 U 100 U 180 100 U 100 U 100 U 100 U
Total Metals (mg/kg)

Aluminum 99,000 7,700 - 5,487, 3,660 3,410 3,380 4,260 1,830 1,850 1,810 955 1,720
Antimony a1 3.1 5.42 0.447, 0.11J 4.7 UJ 4.9 UJ 4.1 UJ 5.2 UJ 0.18 J 0.22J 5.8 UJ 0.15 J
Arsenic 1.6 0.39 5.24 0.626] 16 15 16 11 0.68 J 0.65 J 075 0.25J 052 J
Barium 19,000 1,500 848 14.5, 6.9J 6.6 J 6.1J 9.2 13.9J 238 24.1 23.4 13.1J
Beryllium 200 16 3.38 0.103]| 0.1 0.081 J 0.08 J 0.086 J 0.072 J 0.065 J 0.058 J 0.48 U 0.38 U
Cadmium 81 7 0.95 0.033]| 0.092 J 0.054 J 0.033 J 0.046 J 0.038 J 0213 0213 0.013 J 0.38 U
Calcium - - - 6,360|| 28,400 J 19,400 J 13,000 J 20,600 J 1,530 J 3,010 J 2,580 J 297 J 86.2 J
Chromium 310 23 27.2 6.05|| 7 65 6 6 1.9 6 6 14 2
Cobalt 1,700 150 - 0.294) 05J 0.31J 0.26 J 0.29 J 0.085 J 0.097 J 0.089 J 0.053 J 0.027 J
Copper 4,100 310 704 483 1.9 1.7 3 1.2 1.7 3 1.4 4.4 43 0.86 J 0.71J
Iron 72,000 5,500 151 3,245 2,970 2,570 3,110 2,770 951 1,270 1,290 557 1,350
[lLead 800 400 270 12.3 5.3 5.7 3.7 438 17.6 10 10.1 47 7.9
[[Magnesium - - - 238 591 J 427 ) 3733 455 ) 186 J 83.6 J 80.7 J 56.1 J 54.1 ]
[[Manganese 2,300 180 65.2 137 37.7 23 226 24.2 48 165 16.3 23.1 5.4
[IMercury 31 2.3 0.015 0.081] 0.018 J 0.011 J 0.036 U 0.013 J 0.043 J 0.23J 0.017 J 0.027 J 0.033 U
Nickel 2,000 160 56.4 1.21 2213 153 1.3J 1.4 0.88 J 0.79 J 0.78 J 0.33J 0.38 J
Selenium 510 39 12.2 0.563 24U 28U 29U 24U 3U 2.6 U 25U 34U 27U
Silver 510 39 0.217 0.14) 0.7 U 0.79 U 0.82 U 0.69 U 0.87 U 1.9 1.8 0.97 U 0.76 U
Sodium - - - 80.9|| 37.73 29.5J 27.93 437 3 2153 12.3J 357 U 483 U 382 U
Vanadium 720 55 - 8.9 10 8.4 8.9 8.3 4.7 4.2 3.7 23 3.9
Zinc 31,000 2,300 550 10.8 8.91J 6.4 J 4617 6.1J 8J 18.9J 18.6 J 1.8 1.7 3
Wet Chemistry (mg/kg)

% Solids - - - - 98 87 84 99 84 98 98 70 94
Notes:

J - Analyte present, value may or may not be accurate or precise

U - The material was analyed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

Shading indicates exceedance of Adjusted Industrial Soil RSL
Underline indicates exceedance of Adjusted Residential Soil RSL

IBoId box indicates exceedance of NCSSL

Bold text indicates exceedance of two times the mean

background concentration

Page 1 of 2



TABLE 4-2

TR-02-1 Surface Soil Analytical Results
Site UXO-01 Former Live Hand Grenad
MCB Camp Lejeune, North Carolina

e Course

Station ID Adjusted Adjusted NCSSL Camp Lejeune MRO01-SS08 MRO01-SS09 MRO01-SS10 MRO01-SS11 MRO1-SS12 MRO1-SS13 MRO1-SS14 MRO1-SS15
Sample ID Industrial Soil | Residential Soil (May 2005) Background SS 2X| MR01-SS08-08B | MR01-SS09-088 | MR01-SS10-088 | MR01-SS11-08B | MR01-SS11D-08B | MR01-SS12-08B | MRO01-SS13-08B | MR01-SS14-08B | MR01-SS15-08B
Sample Date RSLs RSLs Mean 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08
Chemical Name

Explosives (ug/kg)

2,4,6-Trinitrotoluene 31,000 3,100 - - 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
Total Metals (mg/kg)

Aluminum 99,000 7,700 - 5,487 2,000 1,080 827 534 856 1,530 4,190 2,410 1,370
Antimony 41 31 5.42 0.447 6 UJ 4.6 UJ 6.7 UJ 5.4 UJ 43 UJ 5.5 UJ 6 UJ 4.4 U3 43 UJ
Arsenic 1.6 0.39 5.24 0.626 15 0.49 J 0.34J 031 0.28 J 0.66 J 1.8 0.62 J 0.51J
Barium 19,000 1,500 848 14.5) 26.7 13.1J 7.9 431 5.4 5.6 J 7713 5.8J 1223
Beryllium 200 16 3.38 0.103} 0.093 J 0.38 U 0.057 J 0.049 J 0.081 J 0.058 J 0.094 J 0.057 J 0.36 U
Cadmium 81 7 0.95 0.033} 0.017 J 0.0088 J 0.0096 J 0.45 U 0.36 U 0.46 U 0.031J 0.36 U 0.018 J
Calcium - - - 6,360| 447 ) 376 J 340 J 139 J 1413 252 J 15,300 J 168 J 234 )
Chromium 310 23 27.2 6.05| 3.4 1.2 1.4 1 1.3 21 6.8 2.8 1.6
Cobalt 1,700 150 - 0.294} 0.087 J 0.042 J 0.026 J 45U 36U 46U 0.31J 0.051 J 0.039 J
Copper 4,100 310 704 4.83| 25U 0.6 J 28U 22U 1.8 U 23U 137 1.8 U 1
Iron 72,000 5,500 151 3,245 1,970 716 617 397 462 1,290 3,540 1,410 740
[lLead 800 400 270 12.3| 11.8 8.6 10 4.1 5 4.1 45 3.4 8
[[Magnesium - - - 238 99.7 J 74.2 3 88 J 29.1J 383 623 406 J 76.3 J 53.6 J
[[Manganese 2,300 180 65.2 137 7.1 23.9 7.7 7.2 8.2 227 239 7.4 157
"Mercury 31 2.3 0.015 0.081 0.021 J 0.029 J 0.022 J 0.039 U 0.032 U 0.041 U 0.041 U 0.03 U 0.024 J
Nickel 2,000 160 56.4 1.21 0.67 J 0.32J 031J 0.11J 0.14 J 0.24 J 157 0.41J 0.32J
Selenium 510 39 12.2 0.563| 35U 27U 39U 31U 25U 32U 0.47 J 26U 25U
Silver 510 39 0.217 o.14| 1U 0.76 U 11U 0.89 U 0.72 U 0.92 U 1U 0.73 U 0.72 U
Sodium - - - 80.9| 2223 382 U 16.4 J 447 U 8.8 J 9.9 22.6J 364 U 359 U
\Vanadium 720 55 - 8.9 7.6 2817 2817 2213 263 3713 9.6 47 3117
Zinc 31,000 2,300 550 10.8} 3413 173 26J 113 137 2713 6.2J 241 137
Wet Chemistry (mg/kg)

% Solids - - - - 67 94 64 79 96 73 71 98 97
Notes:

J - Analyte present, value may or may not be accurate or precise

U - The material was analyed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

Shading indicates exceedance of Adjusted Industrial Soil RSL
Underline indicates exceedance of Adjusted Residential Soil RSL

IBoId box indicates exceedance of NCSSL

Bold text indicates exceedance of two times the mean

background concentration

Page 2 of 2



TABLE 4-3

Subsurface Soil Analytical Results

Site UX0-01 Former Live Hand Grenade Course
MCB Camp Lejeune, North Carolina

Station ID Adusted | Adjusted | | Camp Lejeune MRO1-1S01 MRO1-1S02 MRO1-1S03 MRO1-1S04 MRO1-1S05 MRO1-1S06 MRO1-1S07 MRO1-1S08
Sample ID '“dU;tgLa' Soil Rses_ildsgtia' (May 2005) Bac;gfslund SB|[ MR01-1S01-7-8-08C | MR01-1S02-11-12-08C | MRO1-1S03-19-20-08C | MRO1-1S04-19-20-08C | MRO01-1S05-18-19-08C | MRO1-1S06-10-11-08C | MR01-1S07-9-10-08C | MRO01-1S07D-9-10-08C | MRO1-1S08-13.5-14.5-08C
Sample Date ° onTeR e 07/13/08 07/13/08 07/12/08 07/12/08 07/13/08 07/13/08 07/13/08 07/13/08 07/12/08
Chemical Name

Explosives (ug/kg)

2,4,6-Trinitrotoluene 31,000 3,100 - - 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 733
Total Metals (mg/kg)

Aluminum 99,000 7,700 - 10,369 11,500 J 1,390 J 6,740 J 1,800 J 7,040 J 4,460 J 2,940 J 2,470 J 8,140 J
Antimony 7 31 542 0.36|| 053 J 034 J 45 UJ 5 UJ 4.9 UJ 0733 4.8 UJ 048 J 041 J
Arsenic 16 0.39 5.24 2.12| 2 0.41J 0.96 0.44 J 31 0.8 U 0.36 J 0.99 21
Barium 19,000 1,500 848 16.6 162 U 156 U 16.6 16.6 U 16.4 U 16.1 U 16 U 16.1 U 16.3 U
[lBerytium 200 16 3.38 0.165 0.13J 0.015 J 0.069 J 0.029 J 0.097 J 0.042 J 0.042 J 0.035 J 0.11J
[lcaicium - - - 441 208 J 1993 2483 15.4 ] 1143 258 J 299 J 591 4213
[lchromium 310 23 272 145 16.4 3.3 6.1 3.2 12 5 44 4.9 13.1
[[cobatt 1,700 150 - 0.822 048 J 0.087 J 041 42U 03 019 J 4U 013 J 037 J
flron 72,000 5,500 151 5,439 5,880 1,430 3,540 514 5,530 812 739 1,410 3,490
[lLead 800 400 270 8.49|| 92 33 48 17 7.4 5.7 23 42 53
[IMagnesium - - - 363 478 J 391 U 379 U 415 U 411 U 402 U 399 U 402 U 406 U
[IManganese 2,300 180 65.2 9.25 713 7213 6.6 J 231 6.4 7 457 197 313 56 J
[Imercury 31 2.3 0.015 0.071 0.0098 J 0.033 U 0.011 J 0.033 U 0.035 U 0.035 U 0.035 U 0.034 U 0.034 U
Potassium - - - 361 555 J 391 U 379 U 415 U 411U 402 U 399 U 402 U 406 U
Silver 510 39 0.217 0.129 081U 0.78 U 0.76 U 0.83 U 0.82 U 0.036 J 08U 0.044 J 0.81 U
Vanadium 720 55 - 17.2) 201 4.9 10 43 18.3 6.7 42 6.3 202
Zinc 31,000 2,300 550 6.59 5.4 47U 45U 5U 49U 48U 48U 48U 49U
\Wet chemistry (mg/kg)

% Solids - - - - 84 93 90 90 89 86 89 90 86

Notes:

J - Analyte present, value may or may not be accurate or precise

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

Shading indicates exceedance of Adjusted Industrial Soil RSL

Underlining indicates exceedance of Adjusted Residential Soil RSL

IBoId box indicates exceedance of NCSSL

Bold text indicates exceedance of two times the mean background concentration




TABLE 4-4

Groundwater Analytical Results

Site UXO-01 Former Live Hand Grenade Course
MCB Camp Lejeune, North Carolina

Station ID Adjusted Tap NCGWQS Camp Lejeune MRO01-TWO01 MRO01-TW02 MRO01-TWO03
Sample ID Water RSLs (December [ Background GW || MR01-TW01-08C MRO01-TWO01D-08C MRO01-TW02-08C MRO01-TW03-08C
Sample Date 2006) 2X Mean 07/30/08 07/30/08 07/30/08 07/30/08
Chemical Name

Explosives (ug/L)

Perchlorate 2.6 - -] 02U 02U 0.329 02U
Total Metals (ug/L)

Aluminum 3,700 -- 1,886 706 J 342 ) 1,300 J 1,710 J
Beryllium 7.3 -- 0.308 0.086 J 0.068 J 0.1J 0.13J
Calcium - -- 69,078 1,000 J 856 J 531 J 669 J
Chromium 11 50 3.13 3.2 2 6.8 J 45
Cobalt 11 - 3.4 50 U 50 U 50 U 147
Copper 150 1,000 2.76 3.4 26J 7317 431
Iron 2,600 300 5,999 7,370 6,720 4,690 3,460
Lead - 15 2.8 2 10U 2617 10U
Magnesium - -- 6,363] 703 J 677 J 921 J 1,510 J
Manganese 88 50 214 87.9 82.4 47.2 33.8
Mercury 11 1.05 0.1 0.045 J 0.02J 0.2 U 0.092 J
Nickel 73 100 7.97 9.4 9.3 6.7 J 8.4
Sodium - -- 22,508 5,000 U 5,000 U 5,380 7,990
Vanadium 26 -- 4.72) 50 U 50 U 4] 3.7
Dissolved Metals (ug/L)

[laluminum 3,700 - 1,886 200 U 200 U 200 U 2733
Beryllium 7.3 -- 0.308 5U 0.062 J 0.069 J 0.111J
Calcium - -- 69,078 883 J 915 J 480 J 571 )
(Chromium 11 50 3.13 10U 10U 10U 121
Iron 2,600 300 5,999 5,700 5,720 3,630 2,170
Magnesium - -- 6,363] 648 J 684 J 807 J 1,430 J
Manganese 88 50 214 76.2 75.9 39.9 28.3
Mercury 11 1.05 0.1 02U 02U 0.063 J 0.051J
Nickel 73 100 7.97 8.8J 791 5917 6.1J
Sodium -- -- 22,508 5,000 U 5,000 U 5,490 8,190
Notes:

J - Analyte present, value may or may not be accurate or precise

U - Not detected

Shading indicates exceedance of Adjusted Tap Water RSL

|Bold box indicates exceedance of NCGWQS

Bold text indicates exceedance of two times the mean background

concentration
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SECTION 5

Human Health Risk Screening

5.1 Human Health Risk Screening Overview

A conservative preliminary human health risk screening was performed to assess the
potential for human health risks associated with exposure to site media (soil and
groundwater). The results of the human health risk screening 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 human health risk screening was conducted in three steps using a risk ratio technique
(Navy, 2000) described below:

511 Stepl

The maximum detected analyte concentrations for each medium were compared to human
health RSLs (USEPA, 2008a), other human health risk screening level (if appropriate), and
two times the mean background concentration (for inorganics in soil and groundwater).
RSLs based on noncarcinogenic effects were divided by 10 to account for exposure to
multiple analytes (i.e., were adjusted to a hazard quotient [HQ] of 0.1, from the hazard
quotient 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 data were compared to residential soil RSLs. Residential 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 Tap Water RSLs. Groundwater data were also
compared to maximum contaminant levels (MCLs) and the NCGWQS, however, these
comparisons were not used to identify the groundwater COPCs to carry forward to Step 2.

If the maximum detected concentration exceeded the appropriate RSL and background
concentration (for inorganics only), the screening level risk evaluation proceeded to Step 2.

512 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
RSL

corresponding risk level =

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 are
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used as presented in the RSL table. The corresponding risk level is calculated using the
equation above. All of the corresponding risk levels for each analyte within a media were
summed to calculate the cumulative corresponding hazard index (HI) (for noncarcinogens)
and cumulative corresponding carcinogenic risk (for carcinogens). A cumulative
corresponding HI is also calculated for each target organ/ effect. If the cumulative
corresponding HI for a target organ/effect is greater than 0.5, or the cumulative
corresponding carcinogenic risk is greater than 5 x 105, the analytes contributing to these
values are retained as COPCs and carried forward to Step 3.

5.1.3 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 media, to obtain a more site-
specific risk ratio. If the cumulative corresponding HI by target organ/effect is greater than
0.5, or the cumulative corresponding carcinogenic risk is greater than 5 x 105, then analytes
contributing to these values are considered COPCs.

The most current version of the ProUCL software program (USEPA, 2007), was used to test
the data distribution and calculate 95-percent UCL exposure point concentrations (EPC)
used for the Step 3 risk ratio calculations. In cases where there were less than five samples in
the data set, or the recommended UCL exceeded the maximum detected concentration, the
maximum concentration was used as the EPC.

5.2 Human Health Risk Screening Results

5.2.1 Soil Risk Screening

Step 1: Table I-1 and Table I-2 in Appendix I, show the results of the Step 1 screening.
Arsenic was retained as a COPC for surface soil, and aluminum, arsenic, and iron were
retained as COPCs for total soil (the subsurface soil group combined with the surface soil
group), therefore, these analytes were carried forward to Step 2.

Step 2: Step 2 risk ratio screening for surface soil and total soil, shown on Tables I-3 and I-4
in Appendix I, eliminated all COPCs. The cumulative corresponding cancer risks of 5x10-¢
for surface soil and 8x10 for total soil are below the target level of 5x10-5. The cumulative
corresponding HI of 0.26 for total soil is below 0.5. Therefore, exposure to surface soil and
total soil from Site UXO-01 would not be expected to result in any unacceptable human
health risks and no further evaluation for soil is necessary based on potential human
exposure and risk.

5.2.2 Groundwater Risk Screening

Step 1: In Table I-5 in Appendix I, groundwater data were compared to adjusted USEPA
Tap Water RSLs (USEPA, 2008a). The groundwater data were also compared to two times
the mean MCB Camp Lejeune background groundwater concentration (Baker, 2002). Lead
concentrations in groundwater were compared to the federal action level of 15 pg/L. If the
maximum detected concentration of an analyte exceeded the screening value(s), it was
retained as a COPC. Iron is the only chemical retained as a COPC in groundwater.
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SECTION 5—HUMAN HEALTH RISK SCREENING

Step2: Step 2 risk ratio screening for groundwater, shown on Table I-6 in Appendix I,
eliminated iron as a COPC. Therefore, exposure to groundwater from Site UXO-01 would
not be expected to result in any unacceptable human health risks and no further evaluation
of groundwater is necessary.

5.3 Human Health Risk Screening Conclusion

The preliminary human health risk based screening indicates that exposure to soil and
groundwater from Site UXO-01 would not result in any unacceptable human health risks.
Therefore, no further assessment of soil or groundwater, based on human health risks, is
necessary.
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SECTION 6

Ecological Risk Screening

The majority of the MCB Camp Lejeune Site UXO-01 is covered with mixed hardwoods and
pine trees. There is no surface water on-site. 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).

6.1 Ecological Screening Methodology

Chemical results for surface soil and groundwater were screened against 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.

For surface soil and groundwater, the maximum concentration or maximum detection limit
for non-detected analytes were compared to the ESV to derive a HQ. An HQ over 1 suggests
the potential for risk. The ESVs were identified as the lowest available from the following
sources:

o Region 4 Recommended Ecological Screening Values (http:/ /www.epa.gov/region04/
waste/ots/ecolbul.htm) (USEPA, 2001)

o Current Recommended Water Quality Criteria (http:/ /epa.gov/waterscience/ criteria/
wqctable/) (USEPA, 2006)

e Ecological Soil Screening Levels (http:/ /www.epa.gov/ecotox/ecossl/) (USEPA, 2008c)

o Guidelines for Performing Screening Level Ecological Risk Assessment within North Carolina
(NCDENR, 2003)

e Surface Water Standards, NCAC.15.2B (NCDENR, 2007)

The screening results for each medium are discussed below.

6.2 Ecological Risk Screening Results
6.2.1 Soil

The following discussion of results for the soil analyses are grouped by TR-02-1 surface soil
samples and MIS soil samples (i.e., composite samples).

TR-02-1 Surface Soil

Four detected analytes had maximum concentrations in excess of the available ESVs:
aluminum, iron, lead, and vanadium (Table J-1 in Appendix J). With the exception of
aluminum, the maximum concentration of the analytes also exceeded two times the mean
base background concentration (Baker, 2001).
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The average concentration of lead and vanadium were lower than the ESVs, while the
average concentration of iron was above the ESV. However, iron is not expected to pose a
risk. The average concentration of iron (1,577 mg/kg) was lower than two times the mean
base background concentration (3,245 mg/kg), indicating the iron levels at the site are
generally similar to background levels and therefore, naturally occurring.

Multi-Increment Surface Soil

Six detected analytes had maximum concentrations in excess of available ESVs: aluminum,
iron, antimony, lead, cadmium, and vanadium (Table J-2 in Appendix J). With the exception
of cadmium and lead, the maximum concentrations of these inorganics were less than two
times the mean base background concentration (Baker, 2001). Based on maximum
concentrations for cadmium and lead, HQs were low at 1.06 and 1.25, respectively (Table J-2
in Appendix J). The average concentrations of cadmium and lead were less than ESVs.

Soil Summary

There are no significant risks anticipated for ecological receptor populations exposed to site
surface soils.

6.2.2 Groundwater

Five analytes had maximum concentration in excess of available ESVs: aluminum, iron,
copper, lead, and mercury (Table J-3 in Appendix J). The maximum concentrations of
aluminum, lead, and mercury were less than two times the mean base background
concentration (Baker, 2002). The average concentration of copper was less than the
associated ESV while the average concentration for iron was in excess of the associated ESV.
As discussed for soil, the iron at the site is expected to be naturally occurring.

6.3 Uncertainty

A number of detected analytes lacked medium-specific ESVs. Specifically, ESVs were not
available for comparison to detected concentrations of 2,4,6-trinitrotoluene, calcium,
magnesium, and sodium in surface soils, and perchlorate, calcium, cobalt, magnesium,
manganese, sodium, and vanadium in groundwater.

Calcium, magnesium, manganese, and sodium are mineral nutrients (State of North
Carolina, 2008). None of the metals were identified as posing a risk in other media for which
ESVs were available. The compound 2,4,6-trinitrotoluene was detected in one of 15 TR-02-1
surface soil samples at a low concentration of 0.18 mg/kg. Perchlorate was detected in one
of three groundwater samples at a concentration of 0.329 pg/L. This level is unlikely to pose
a risk upon discharge. Dean et al. (2004) developed a freshwater chronic criterion of 9.3
mg/L for perchlorate.

6.4 Ecological Risk Screening Conclusion

No risks to populations of ecological receptors are expected at the site.

5-2



SECTION 7

Site UX0O-01 Conceptual Site Model

The Conceptual Site Model (CSM) is an essential element of a results-based environmental
investigation and corrective action program. It is an important assessment tool that
integrates the information needed to understand how COPCs move through the
environment and potentially come in contact with human and ecological receptors.
Development of a CSM is an iterative process; the model is refined as new information
becomes available. The CSM is an effective tool in identifying additional data needs, and
supporting management decisions regarding sampling strategies, project constraints, and
regulatory compliance. Key elements of the CSM are grouped into major categories
identifying potential sources, extent of contaminant migration, fate and transport, as well as
potential exposure pathways and receptors.

7.1 Source

The subject site was investigated to evaluate potential impacts related to the operations of
the former Live Hand Grenade Course at Site UXO-01 during the 1940s. The findings of the
PA /Sl indicate that Site UXO-01 has not been impacted by MCs. However, there were
isolated exceedances of aluminum, arsenic, iron, manganese, mercury, and silver, in soil
and/or groundwater, although it is unlikely that these detections are related to historical
munitions-related activities conducted at Site UXO-01.

7.2 Fate and Transport Mechanisms

Fate and transport analysis can guide assessment activities, improve understanding of the
distribution of site contaminants, support risk assessments, and aid in identifying potential
remedial alternatives, if necessary. A transport pathway describes the mechanisms whereby
contaminants, once released, can be transported from a source to an exposure point.

Soil
Metals, explosives residues and/or perchlorate occurring at ground surface could

potentially release MC to surficial soils. These contaminants could potentially migrate into
the subsurface soils.

Groundwater

Materials that adhere to soil particles or accumulate in soil pore spaces can possibly leach
and migrate vertically to the groundwater as a result of infiltration of precipitation or
fluctuations in the groundwater level. The rate and extent of this leaching is influenced by
several factors, including:

e The depth to the water table
e The amount of precipitation
e The rate of infiltration
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e The physical and chemical properties of the soil
e The physical and chemical properties of the contaminant

7.2.1 Exposure Pathways and Receptors

An exposure pathway links a source of contamination with one or more receptors through
exposure via one or more media and exposure routes. Human health and ecological
exposures are discussed in detail in Sections 5 and 6. These risk screenings indicated that no
unacceptable risks to human health or ecological receptors exist based on the results of the
environmental sampling.
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SECTION 8

Conclusions and Recommendations

This section provides a summary of the PA/SI findings, offers conclusions, and provides
recommendations for further study.

8.1 Conclusions

8.1.1 Digital Geophysical Mapping

A total of 249 geophysical anomalies were detected at Site UXO-01. However, intrusive
investigation of the anomalies was not conducted during this phase of investigation and
therefore the nature of the anomalies was not determined.

8.1.2 Environmental Investigation

The 2008 PA/SI involved collection of environmental media samples (i.e., surface soil,
subsurface soil, and groundwater) from several locations within Site UXO-01. Subsequent
laboratory analysis of these samples did not detect the presence of explosives residues or
perchlorate at concentrations above the relevant screening criteria. A summary of the target
analytes that were detected at concentrations in excess of their respective screening criteria
is provided below.

Surface Soil

Arsenic, iron, manganese, mercury, and silver were the only target analytes detected in
surface soil that exceeded one or more of the regulatory screening criteria. However arsenic,
iron, and mercury have screening criteria less than two times the mean base background
surface soil concentrations. Manganese and Silver were not identified as COPCs in the risk
screening process.

Subsurface Soil

Laboratory analysis of the subsurface soil samples indicated that aluminum, arsenic and
iron were the only target analytes reported to exceed the regulatory screening criteria.
However, these samples did not exceed two times the mean base background subsurface
soil concentrations.

Groundwater

Iron and manganese were the only metals that exceeded screening criteria and the risk
screening process determined that neither presented an unacceptable risk to human health
or ecological receptors.

8.1.3 Human Health and Ecological Risk Screening

Human health and ecological risk screening indicates that no further investigation of Site
UXO-01 is necessary.
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8.2 Recommendations

Based upon the preceding conclusions, the following recommendations are provided:
1. Investigate the nature of the geophysical anomalies detected during the DGM survey.

2. No additional environmental sampling is recommended at this time. The need for
additional sampling of munitions constituents will be re-evaluated upon completion of
the recommended intrusive investigation of geophysical anomalies.
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MRSPP SITE SUMMARY
SUBMITTAL TO QA PANEL

1. General: Provide the following general information:
a. Site name: UXO-01, Former Live Hand Grenade Course (ASR # 2.23)
b. Site location: MCB Camp Lejeune, North Carolina
c. Cognizant FEC: NAVFAC Mid-Atlantic
d. Site POC Robert A. Lowder
Environmental Engineer
EQB/EMD/I&E
MCB, Camp Lejeune, NC 28542
Ph: (910) 451-9607

2. Munitions Type Known or Suspected: This section should address all munitions known
or suspected to be present at the site including any practice or dummy munitions. This
section should specifically address:

a. Munitions type(s) — Identify Mk, Mod, or other identification specifics. Address any
bulk explosives or chemical warfare materials (CWM), including chemical agent
containers or chemical agent identification sets (CAIS).

Site UX0-01 has a WWII history of military troop maneuvers and reports of
fragmentation, offensive, and practice grenades in the area. (CH2M HILL,
2008) Spent small arms (i.e. shotgun shells and small-caliber rifle bullets) may
be present as a result of hunting on the site (Richardson, 2007). Disposal of
munitions and or burial of munitions is not reported or suspected at the site.
Make, model or other identification specifics are not available. No CWM is
suspected. (CH2M HILL, 2008)

b. Associated explosive fill or load — Identify for each of the munitions types
c. Associated fuzing — Indicate if the fuzing is considered sensitive or not for each of
the identified munitions types

Table 1. Types of Munitions and Fuzing at UXO-01 (USACE, 2001)

Types of Munitions Employed Fuzing
Grenade, Hand, Fragmentation Integral
Grenade, Hand, Offensive Integral
Grenade, Hand, Practive Integral

d. Munitions determination — State if the munitions known or suspected to be present
are UXO, damaged or undamaged DMM, or MC.

Munitions suspected to be present potentially include UXO. The results of
PASI indicate that MC is not present.

3. Source of Hazard: This section addresses the source of munitions, including CWM,
known or suspected to be present at the site. This section should specifically describe
any:

a. Former bombing, grenade, maneuver areas, small arms, research, development,
testing and evaluation (RDT&E) or other types of ranges or firing points. Identify any
ranges used only for a particular type of munitions (e.g., small arms range).




e.

f.

The Live Hand Grenade Course was established under Camp Training Order
Number 7-1945, dated March 19, 1945, and was disestablished in March 1946
and is no longer used for the firing of live ammunition. The Base Safety Range
Officer noted that Site UXO-01 is currently an operational training area,

but no live fire training is conducted in this area. (CH2M HILL, 2008)

Former OB/OD or other munitions treatment sites.
Former munitions burial sites.

Disposal of munitions and or burial of munitions is not reported or suspected
at the site. (CH2M HILL, 2008)

Former munitions-related industrial areas used for the maintenance, manufacturing
or demilitarization of munitions.

Former missile defense or air defense artillery emplacement not associated with a
range.

Former storage or transfer points.

Location of Munitions: this section addresses the location of the known or suspected

munitions and their potential to be exposed to receptors.

a.

State if the presence of munitions is confirmed or suspected.
Presence of munitions is suspected. (CH2M HILL, 2008)

Address if the evidence of the munitions presence is physical, historical, anecdotal or
a combination of these sources.

Evidence is historical and anecdotal. (CH2M HILL, 2008)

Indicate if confirmed munitions are located on the surface, subsurface or both.

For confirmed, subsurface munitions, state if the geological conditions are active or
stable.

Describe any barriers at the site that prevent direct access to any subsurface
munitions (e.g., water depth in excess of 120 ft).

Ease of Access: This section addresses potential access to the MRS by considering

barriers such as fencing or steep terrain that limit a receptor’s ability to enter the site.

a.

State if there is a complete or partial barrier to the MRS.

The investigation area has a gently sloping terrain and is approximately 80
percent heavily vegetated with trees and thick undergrowth. A portion of the
area is cleared for an unnamed access road that crosses through the site.
There are also gas and power line easements crossing the site. (CH2M HILL,
2008)

Describe any surveillance activities at the MRS and if they provide continual
monitoring of access.



Surveillance activities do not occur at the MRS, beyond surveillance that
occurs at the entire base. It is located within the base property. The area is
undeveloped with access restricted to military personnel. The general public is
precluded from entry to the area. (CH2M HILL, 2008)

Status of Property: This section addresses Navy control of the MRS.

a. Indicate if the property was or is currently owned by, leased to, or otherwise
possessed or used by the Navy. If the property has been transferred, indicate
transferee and date of transfer.

The property is owned by the Marine Corps.

b. Identify any property that is currently under Navy control, but is scheduled to be
transferred from Navy control within 3 year.

None

Population/Activities: This section addresses the presence of potential receptors near

the MRS.

a. Based on U.S. Census Bureau data indicate the density of the surrounding
population in persons per square mile within a 2-mile radius of the MRS boundary.

The density of the surrounding population is 196 persons per square mile
within a 2-mile radius of the MRS boundary.

b. Identify the total number of inhabited structures that are located within the MRS or
within a 2-mile radius of the MRS boundary.

There are no structures within the MRS boundary. Approximately 3335
structures are located within a 2 mile radius of the MRS boundary, at least 232
of them appear to be inhabited structures.
c. Describe the activities occurring in or near these structures.
Residential, day cares and a clinic located on MCB Camp Lejeune.
Ecological/Cultural Resources: This section addresses the presence of ecological or

cultural resources near the MRS.
a. ldentify if ecological or cultural resources or both are present on the MRS.

No cultural resources on or near the MRS have been identified.

Ecological resources are as follows. A bald eagle’s nest is documented on
MCB Camp Lejeune. The nest is located at the junction of Sneads Creek and
the New River, 9 miles from Site UXO-01. No suitable habitat for any of the
endangered or threatened species exists in the boundaries of UXO-01. No
adverse impacts to listed species are expected to result from the proposed
work at Site UXO-01. Project design features have been developed to prevent
impacts to listed species. The following documents the threatened or
endangered species of Onslow County, NC and those sighted on or near Camp
Lejeune, NC. (CH2M HILL, 2008)



Table 2. Threatened or Endangered Species of Onslow County, NC
(CH2M HILL, 2008)

Species Federal Status
American Alligator T(S/A) | See Notes
Bald Eagle BGPA | See Notes
Green Sea Turtle T Threatened
Leatherback Sea Turtle E Endangered
Loggerhead Sea Turtle T Threatened
Piping Plover T Threatened
Red-cockaded

Woodpecker E Endangered
Shortnose Sturgeon E Endangered
West Indian Manatee E Endangered
Cooley's Meadowrue E Endangered
Golden Sedge E Endangered
Pondberry E Endangered
Rough-leaved Loosestrife E Endangered
Seabeach Amaranth T Threatened
Notes:

T(S/A) = threatened due to similarity of
appearance

BGPA =Bald and Golden Eagle Protection Act

Many protected species have been sited near and on MCB Camp Lejeune.
These include the American alligator, the green sea turtle, the loggerhead sea
turtle, the piping plover, the red-cockaded woodpecker, bald eagle, seabeach
amaranth, and the rough-leaf loosestrife. (USMC, 2006).

9. Health Hazard Evaluation (This information should be captured within the NORM
database): This section addresses the potential hazards to receptors from MC and any
incidental non-munitions related contaminants in four specific media. Appendix B of the
MRSPP Primer contains the list of comparison values for the contaminants to be
evaluated.

a. lIdentify and provide values for any contaminants present in background samples for
the MRS.

No background samples were collected for this MRS; however, background
samples are available for MCB Camp Lejeune. The background samples for
MCB Camp Lejeune provide background concentrations of inorganics in
surface soil, subsurface soil, and groundwater (Baker 2001; Baker 2002).

b. Indicate the presence of any sole source drinking aquifer or use of groundwater as
drinking source on or near the MRS. Discuss any water supply wells down gradient
from the MRS. If possible, provide the EPA groundwater classification.



Two active water supply wells are located within a 1,000-foot (ft) radius of Site
UXO-01. Water supply wells PSW-HP703 and PSW-HP704 are located
approximately 388 ft southeast and 570 ft northwest of Site UXO-01,
respectively. Water supply well PSWHP703 is 145 ft deep with an unknown
screen length while well PSW-HP704 is approximately 124 ft deep and
screened from 84 ft to 114 ft below ground surface (bgs) (AHEC, 2002). The
public supply wells are not expected to be impacted by the project site.

c. Listthe uses for any surface water present on the MRS.
No surface water is known to be present on the MRS.

d. Discuss any evidence of contaminate migration from the MRS by any of the four
media.

None

10. Supporting documentation: Cite the sources for the information provided.

AH Environmental Consultants (AHEC). 2002. MCB Camp Lejeune Wellhead
Protection Plan 2002 Update, Marine Corps Base Camp Lejeune, North Carolina.

CH2M HILL, 2008. Site Specific Work Plan Addendum for Preliminary
Assessment/Site Inspection Site UXO-01 Former Live Hand Grenade Course. May.

Richardson, 2007. Personal Communication with Duane Richardson, Camp
Lejeune Range Safety Officer. May 9.

United States Army Corps of Engineers (USACE), St. Louis District. 2001. Range
Identification and Preliminary Range Assessment, Marine Corps Base Camp
Lejeune, Onslow, North Carolina. December.

United States Marine Corps (USMC). 2006. Integrated Natural Resource
Management Plan (INRMP) 2007-2011, Marine Corps Base Camp Lejeune, Onslow
County, North Carolina. November.
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SECTION 1

Introduction, Purpose, and Scope

Marine Corps Base (MCB) Camp Lejeune is in the process of investigating historic ranges at
the Base following the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) investigation process. A munitions response program (MRP)
Preliminary Assessment/Site Inspection (PA/SI) included under Contract Task Order
(CTO)-0168 will be conducted at Site Unexploded Ordnance (UXO)-01 Former Live Hand
Grenade Course Archive Search Report (ASR) #2.23 in order to accomplish the following
objectives:

1. Identify historical activities at Site UXO-01 that may have resulted in environmental
contamination with munitions and explosives of concern (MEC) or munitions
constituents (MC) by researching archival records and interviewing current and
previous installation personnel;

2. Evaluate the presence and nature of any MC contamination that may exist at Site UXO-
01 by conducting an investigation of soil and groundwater.

3. Conduct ecological and human health risk screening on analytical data collected at Site
UXO-01; and

4. Estimate the number and density of geophysical anomalies that may represent
subsurface MEC by conducting digital geophysical mapping (DGM) within
representative portions of the site.

The results of the environmental investigation will determine if any impacts to soil and
groundwater have occurred at Site UXO-01 due to past range activities. To support site
investigation effort, this archival records search report has been prepared to provide a
narrative of the historical activities at UXO-01 that may have resulted in environmental
contamination with MEC.

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 A review of existing information about the site (including MCB Camp Lejeune maps,
drawings, and 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. Attachment 1 also includes details concerning the reviews of the historical
information from the Marine Corps Library at Quantico, National Archives and Records
Administration (NARA) map and text files, and MCB Camp Lejeune base files.
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SECTION 2

Site Information

2.1 Ownership and Operational History

211 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 (WWII), 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 the Marines occupation, the land had
been occupied by white and African-American communities and farms since the Colonial
era. The land contained plantation houses, cabins, farm buildings, tobacco barns, stores, and
various cemeteries (Global Security Website, 2007).

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.

2.1.2 Site UX0-01 Live Hand Grenade Course ASR #2.23

Site UXO-01, Former Live Hand Grenade Course, was identified in the Final Range
Identification and Preliminary Range Assessment (USACE, 2001) as ASR #2.23. The site is
located on MCB Camp Lejeune, west of Holcomb Boulevard and east of the base hospital
and its associated helipad. The Final Range Identification and Preliminary Range Assessment
states that the only reference found on this range was in Camp Training Order 5-1946, dated
March 19, 1946, which states that the range was established under Camp Training Order
Number 7-1945, dated March 19, 1945. The range was disestablished in March 1946 and is
no longer used for the firing of live ammunition (USACE, 2001). The location of the range
can be seen in the 1946 Range Overlay Map (Plate 4, USACE, 2001).

The 1951 and 1964 MCB Camp Lejeune Existing Conditions Maps (Figures B-1 and B-2),
show the area of Site UXO-01, shown as the Midway Park Housing Area, clear of
development or roads (MCB Camp Lejeune, 1951 and MCB Camp Lejeune, 1964). On the
Training Facilities map in the 1960 Master Shore Station Development Plan (Figure B-3), Site
UXO-01 is shown to be located within a “Restricted School Area” (MCB Camp Lejeune,
1960). The 1979 MCB Camp Lejeune Existing Conditions Map (Figure B-4) depicts a road
(possible dirt road) extending south from North Carolina (NC) Highway (Hwy.) 24 and
leading into two cleared areas that are located in the approximate area of Site UXO-01 (MCB
Camp Lejeune, 1979). The 1984 MCB Camp Lejeune Existing Conditions map (Figure B-5)
shows the road extending through the site from NC Hwy. 24; however the two cleared
areas, as shown on the 1979 map, are not shown on the 1984 map (MCB Camp Lejeune,
1984).

2-1



ARCHIVAL RESEARCH REPORT FOR THE EXPANDED SITE INVESTIGATION

The Range Identification and Preliminary Range Assessment (USACE, 2001) states that the types
of munitions used on the range included fragmentation, offensive and practice grenades,
but does not provide a source for this information. Based on the name of the range, it is
assumed that both high-explosive (HE) and practice hand grenades could have been used
on the range (USACE, 2001). The estimated depth of munitions is at the surface; however,
over the years, construction and other ground movement may have caused rounds to
become buried to an unknown depth. The Marine Corps conducts periodic range clearances
and dredging operations, but no specific information is available indicating that this range
has been cleared (USACE, 2001).

The area comprising Site UXO-01 was a former Live Hand Grenade Course used for troop
training; the area is not associated with an active impact area, range, range fan, safety
danger zone (SDZ), or with the disposal of military munitions. Site UXO-01 does have a
WW II history of military troop maneuvers and reports of use of fragmentation, offensive,
and practice grenades in the area. Disposal of munitions and or burial of munitions is not
reported or suspected at the site. The use of chemical warfare material (CWM) is unlikely
based on the archival review. The area is currently used extensively for hunting with the
most common forms being black powder hunting or bow hunting. Hunting is regulated by
the Base Game Warden. Spent small arms ammunition (i.e., shotgun shells and small-
caliber rifle bullets) may be present as a result of hunting on the site (Richardson, 2007). The
area is undeveloped with access restricted to military personnel and individuals with
proper access permits. The general public is precluded from entry to the area.
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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 Corps Library Reviewed all available file folders related to Camp Lejeune and

) copied relevant reports and figures/maps.
Gray Research Center (Alisa Johnson)

) o ) Reviewed all available file photos related to Camp Lejeune —
Quantico, Virginia, Marine Corp Base, Dunlap  Ng relevant photos to copy

Hall, Audio Visual Repository

US National Archives (NARA I1) Historical Reviewed text and drawing files from Text Division and

Files Cartographic Division and Still Photographs Research Division.
Barry Zirby/National Archives Text File See US National Archives Files Review

Camp Lejeune Library files Reviewed and copied all relevant documents related to

historical land use for each site.

Camp Lejeune Real Estate files Reviewed and copied all relevant documents related to
historical land use for each site.

Camp Lejeune Website Reviewed and copied all relevant documents related to
historical land use for each site.

Camp Lejeune Personnel

Bob Lowder/Environmental Contacted and interviewed
Linda Futrell/ Real Estate Expert Contacted and interviewed
Glenn Pappas/MCB Camp Lejeune Military Contacted and interviewed
Historian

Michael Singhas/MCB Camp Lejeune Skeet Contacted and interviewed
Range Manager

Duane Richardson/ Base Range Safety Contacted and interviewed
Officer

Marine Corp Library Review

Text Division
Contact: Alisa Johnson

Site Visit: May 1, 2007

File review at Marine Corps Base, Quantico, Virginia, Gray Research Center, Marine Corps
Archives and Special Collections.



RESOURCE REVIEW SUMMARY

Review files from Box #61, Camp Lejeune 1941-1984 (files copied)

Live Minefield Site - Correspondence and map

Regulations Governing Use of Firing Range 5, Field Training and Facilities and
Maneuver Areas, BO P11102.1F, Apr 1966 - Relevant site information and maps of
ranges

Department of Navy Candidate Environmental Impact Statement (CEIS), Construction
of FY 76-77 Family Housing, United States Marine Corp Base Camp Lejeune, NC, Feb
1975 - Figure, Existing Explosives text

Combat Training Chart (topographic map) 1987
Approaches to New River (topographic map) 1978

National Archives and Records Administration Review

Text Division

Contact: Mr. Barry Zirby, 301-713-7250 x285
Site visits on May 2 and 3, 2007

Reviewed 18 boxes of files associated with the Marine Corps, 1939-1950

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 1275/70-800 (10/45-1/47) to 1275/70-727 (1/44-12/47), Box 218.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 1275/70-800 (10/44-1/45) to 1275/70-800 (7/45-9/45), Box 219.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2000-10 (1/48-12/48) to 2000-10 (5/24-12/36), Box 1201.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2000-10 (6/45-4/46) to 2000-10 (5/44), Box 1202.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2000-20 (1/49-10/49) to 2000-10 (1/45-6/45), Box 1203.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2000-20 (1/44-6/47) to 2000-20 (5/48-12/48), Box 1204.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2000-20-5 (6/46-12/47) to 2000-20 (6/43), Box 1205.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2000-20-10 (7/48-10/47) to 2000-20-5 (4/45-6/46), Box 1206.

Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2000-20-10 (7/41-11/42) to 2000-20-10 (1/45-6/45), Box 1207.
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e Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2000-20-10 (7/39-2/40) to 2000-20-10 (2/40-6/41), Box 1208.

e Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2000-20-20 (1/48-12/48) to 2000-20-15 (1/49-6/50), Box 1209.

e Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2000-20-20 (1/44-11/46) to 2000-20-20 (11/46-12/47), Box 1210.

e Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2000-20-20 (2/33-8/36) to 2000-20-20 (6/42), Box 1211.

e Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2015 (3/43) to 2000-80 (1/44-12/47), Box 1241.

e Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2295-10 Brooklyn to 2285-10 Camp Lejuene, Box 1570.

e Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2295-10 Camp Lejuene to 2285-10 Camp Lejuene, Box 1571.

e Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2295-10 Camp Lejuene to 2285-10 Camp Lejuene, Box 1572.

e Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2295-10 Camp Lejuene to 2285-10 Camp Lejuene, Box 1573.

e Record Group 127 (USMC), Office of the Commandant, General Correspondence,
January 1939-June 1950, 2295-10 Camp Lejuene to 2285-10 Camp Lejuene, Box 1574.

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.

Cartographic Division

The cartographic division did not contain any relevant information pertaining to historical
ordnance use at any of the sites. Information for Camp Lejuene 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 Lejuene was for
Subject Area 19- Water Systems. Subject Areas 44 is Rifle ranges, machine gun ranges,
sighting ranges, bombing targets; however, no materials were located under this Subject
Area.

List of Documents Obtained from National Archives
e “Aerial Photo of Football Field, 300 ft. 24 Sept 49” - aerial photograph of area north of
Site UXO-08.

¢ Commandant Letter, dated October 21, 1947 - Subject - “Recommendation for annual
allowance of blank ammunition”.



RESOURCE REVIEW SUMMARY

Letter of Instruction Number 1567, dated April 19, 1948 - Subject - “Handling, Storing,
and Destruction of Ammunition and Explosives”.

Bureau of Ordnance Letter to Commanding Officer, Naval Ammunition Depot,
Hawthorne, Nevada, dated October 23, 1947 - Subject - “Grenades, Rifle, M8, M9, A1C-
S4NAA-6, Disposition of”.

Commandant Letter, dated February 26, 1945 - Subject - “Miniature Practice Bombs”.

Memorandum for the Director, Marine Corps Reserve, dated August 5, 1940, Subject -
“List of property for Reserve Battalion”.

Commandant Letter, dated May 10, 1941, Subject - “Procurement of Ordnance
Material”.

Bureau of Ordnance Letter - “Memorandum to Accompany Report of Deliveries of
Marine Corps Ordnance Equipment for the Month of December 1942”.

“Camp General Order: Training Facilities, Regulations Governing Use of”, dated
December 9, 1946.

Record Drawing - Public Works Department, Camp Lejeune, North Carolina, Fleet
Marine Force, 2nd Marine Division, Shop Area, April 28, 1950.

Map - US Marine Corps Topographic Map, Camp Lejeune North Carolina, 1947.
Map - Camp Lejeune General Area Map, March 1947.

MCB Camp Lejeune Base Site Visit and Records Review

Base Contact: Mr. Bob Lowder, Environmental Management Division, 910-451-9607

File reviews of records in the base Real Estate office, base library, and EOD office were
conducted during the site visit. Additionally, interviews were conducted with Bob
Lowder/Environmental Manager, Glenn Pappas/Military Historian, Linda Futrell / Real
Estate expert, Duane Richardson/EOD Base Range Safety Officer, and Michael
Singhas/Camp Lejeune Skeet Range Manager.

List of Documents Obtained from Camp Lejeune

Base Real Estate Office

“Combined Arms Training Ranges, Areas “D” & “G”, 1950. Public Works Drawing 3456,
Tube 20.

“Combat Training Chart 15.042-50-01, Appendix D-1 to B.O. P11102.1F, April 9, 1969,
Campwide.” Public Works Drawing 12826.

“Proposed Grenade Range, F-6 Range,”November 5, 1958. (2 drawings)
“Replace F-6 Hand Grenade Range,” July 16, 2003. (11 drawings)
Master Shore Station Development Plan - May 1961
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8th Communication Battalion Operations/Maintenance/Storage Facility - November
2000

Hobby Shop Complex, Hadnot Point Phase II - June 1997
Gottschalk Marina, Borings - August 1998

Combat Vehicle Maintenance Shops - June 1984
— Site Layout
— Site Location/ Vicinity

Medical/Dental Clinic - Vicinity/Location Map - 1987
Barracks Force Troops Complex - Location Plan & Details - 1967 /1968
Force Troops Complex Site Plan (Grading and Storm Drainage) - 1966

Existing Conditions - 1984

— Camp Geiger Trailer Park and New River Air Station Gate - 14599
— New Hospital Area and Midway Park Housing Area - 14605

— Camp Geiger Trailer Park Area - 14607

— DParadise Point Housing Area - 14624

— Hadnot Point Regimental Areas (100-200) - 14628

— Hadnot Point Industrial Area - 14629

— Hadnot Point Industrial Area and Lyman Road - 14630

Parachute and Survival Equipment Shop - Force Troops Complex - December 1973
— Text Boring Logs - 401374
— Vicinity Plan - 1973 - 4013789

Master Shore Station Development Plan - December 1960
— Index Existing Training Facilities - 567027

— Hadnot Point Area “A” - 567005

— Enlargement Hadnot Point - 765508, 765509, 765510

— Hadnot Point Area “B” - 765511

— Geiger Area B - 567016

Existing Conditions - 1964

— Index Sheet

— Midway Park Housing Area

— Open Storage Area

— Officers’ Quarters, Paradise Point Area

— Hadnot Point Area

— Legend Sheet for Hadnot Point Area

— Magazine Area

— Geiger Area - MCAF, New River and Vicinity
— Geiger Area Trailer Park



RESOURCE REVIEW SUMMARY

e Existing Conditions - 1946
— Index Sheet
— Midway Park Defense Housing Project
— Officers’ Quarters, Paradise Park Area
— Division Training Area
— Legend Sheet for Division Training Area
— Magazine Area

e Existing Conditions - 1951
— Index Sheet
— Midway Park Defense Housing Project
— Officers’ Quarters Paradise Point Area
— Division Training Area
— Legend Sheet for Division Training Area
— Magazine Area
— Tent Camps No 1 & 2 and Vicinity
— Open Storage Area
— Enlargement of Trailer Park

e Exiting Conditions - 1979 (All areas)

Base Library

e Louis Berger Group, Inc. Under USCOE, Wilmington District Contract DACWS4-99-C-
0004, Semper Fidelis: A Brief History of Onslow County, North Carolina and MCB, Camp
Lejeune, 2002, United States Marine Corps, Lt. Col Lynn J. Kimball (USMC, Retired)
Consulting Historian.

e 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.

e Camp Lejeune Marines, On Land, On Sea, In the Air. 1943 (Pamphlet)

e United States Marine Corps 1966, The 191st Year of Faithful Service. US Government
Printing Office. 1967, O-260-782. (Pamphlet)

e “Unofficial Directory and Guide, The Coast of North Carolina Salutes Camp Lejeune”.
Boone Publications, Inc., 1967.

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

e Review/Copied existing conditions maps for 1964 and 1977.

EOD Office

e United States Marine Corps, Marine Corps Base, Camp Lejeune. Standard Operating
Procedures for Range Control, Range and Training Regulation, BO P3570.1B. 17 October
2006.
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Environmental Office

EnSafe. RCRA Facility Assessment Report for Marine Corps Base, Camp Lejeune, North
Carolina, Final Submittal. July 25, 1996.

J.A. Jones Environmental Services. Site Characterization Summary, UST PT-5, Camp
Lejeune Marine Corps Base, North Carolina.

CH2M HILL, Inc. and Baker Environmental, Inc. Final SWMU 43 Corrective Measures
Study, RCRA Program, Marine Corps Base, Camp Lejeune, North Carolina. November
2006.

Catlin Engineers and Scientists. Leaking Underground Storage Tank (LUST) Soil
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1.0 INTRODUCTION

1.1 Purpose of Investigation and Scope of Work

ARM Geophysics (ARM) has prepared this report for CH2M HILL to present the results of a
geophysical investigation performed at MCB Camp Lejeune, North Carolina. The purpose of the
investigation was to perform digital geophysical mapping (DGM) along transects using the
Geonics EM61-MK2 electromagnetics instrument in support of Munitions Response Program
(MRP) Site Inspections at numerous former range sites located at the base. The scope of work
included DGM at Sites UXO-01(Area 2.23), UXO-03 (South, Area 2.78a, & North, Area 2.78b),
UXO-05 (Areas 2.79a, b, & c), and UX0O-06 (Range D-27).

1.2 Report Organization

The following sections of this report have been organized and separated to provide site
background information (Chapter 2), survey methods (Chapter 3), geophysical prove out
(Chapter 4), DGM survey (Chapter 5), and analysis of geophysical data (Chapter 6). A summary
of the results and interpretations of the DGM survey is presented in Chapter 7. A CD is provided
with all raw, preprocessed, and processed data and deliverables. A CD data and deliverables

map is provided in the root directory on the CD.
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20 SITE BACKGROUND INFORMATION

2.1 Site Location and Description
MCB Camp Lejeune is located immediately southeast of the City of Jacksonville, North
Carolina. The western and northwestern boundaries are U.S. Route 17 and North Carolina State

Route 24, respectively. Specific areas on base where DGM was completed include:

Site UXO-01 - Former Live Hand Grenade Course
Site UXO-01 (Area 2.23) is 10.35 acres in size and is located west of Holcomb Blvd, east of
Hospital Corps Blvd., and north of Brewster Blvd. The area is primarily wooded and a portion

of the area is cleared for an access road. It was reported that the site may have been used as a

live hand grenade course from 1943 to 1945 (CH2M HILL, 2007).

Site UXO-03 — Former Practice Hand Grenade Course

Site UX0-03 is 1.79 acres in size and is composed of two separate areas, Area 2.78a (South) and
Area 2.78b (North). Area 2.78a is 0.61 acres in size and is located adjacent to Main Service
Road. The site is primarily wooded and a small portion the parking lot of a church east of Main

Service Road is located within this area (CH2M HILL, 2007).

Area 2.78b is 1.18 acres in size and is bisected by Cross Street. The site is partially wooded, and
a parking lot and Hobby Shop Building are located within the area of investigation. It was
reported that the site was used as a course for practice hand grenades from 1953 to

approximately 1959 (CH2M HILL, 2007).

Site UXO-05 - Former B-3 Gas Chamber

Area 1, 2.79b, the Former B-3 Gas Chamber site, is located to the west of 7th Street, and covers
an area of 5.34 acres. The area is primarily wooded, and picnic areas are located within the site.
It was reported that small caliber munitions were used at the site from a period of 1942 to 1944.
In addition, a chemical warfare training agent (tear gas) gas chamber was also reportedly located
at this site from 1953 to 1958. Area 2, 2.79a, is located between 6th Street and 7th Street and

covers an area of 2.42 acres. This area is undeveloped and primarily wooded. It was reported
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that this area was associated with the B-3 Gas Chamber. Area 3, 2.79c, is located south of 7th
Street and west of Church Street and covers an area of 0.51 acres. This area is undeveloped and

consists primarily of jurisdictional wetlands. It was reported that this area was also associated

with the B-3 Gas Chamber (CH2M HILL, 2007).

Site UXO-06 — Fortified Beach Assault Area

Site UXO-06, Range D-27, is approximately 69.5 acres in size and is crossed by Gonzalez Blvd.
The site is located west of Sneads Ferry Road and south of Main Service Road. Approximately
50 percent of the site is wooded. Buildings, parking lots, and paved roads are located in the
northwest corner of the site. The site was previously used as a beach assault training area from

approximately 1953 to 1977. A number of munitions, including small arms, 3.5” practice

rockets, and grenades were used at the site (CH2M HILL, 2007).
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3.0 GEOPHYSICAL SURVEY METHODS

3.1  Sensor

Geophysical data were collected using a single Geonics EM61-MK2 Electromagnetic system
(referred to hereafter as the EM61) set to collect data in ‘4 channel’ mode. The EM61 is a Time
Domain Electromagnetic (TDEM) system. The EM61 generates 150 electromagnetic (EM)
pulses per second and measures during the off time between pulses. After each pulse, secondary
EM fields are induced briefly in moderately conductive soils and for a longer time in metallic
objects. Between each pulse, the EM61 waits until the response from the conductive earth
dissipates and then measures the prolonged buried metal response. This response is recorded in
millivolts (mV). By sensing only the buried metal response, the EM61 detects metallic targets
that might otherwise be missed. The EM61 measures multiple time gates (216, 366, 660, and

1266 microseconds) to provide a more complete measurement of the response decay rate.

3.2  Geodetic Location

Vegetation was cleared at four-foot width on centers for the transects at all of the sites.
Reference survey stakes were emplaced by a licensed surveyor at regular intervals approximately
20 meters along the transects to be used for the placement of fiducial marks within the recorded
data. Coordinates for all stakes were supplied to ARM by the subcontractor survey. Stake

coordinates are provided on the CD.

3.3 Sensor Platform

Data was collected with the EM61 in
litter mode due to the terrain being very
rough in the wooded areas. The litter
mode required two people to carry the
EM61 at the operational height (see
Figure 1 to the right) in order to

adequately detect all targets of interest.
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3.4  Quality Control
All Quality Control raw data by date, preprocessed data by block and processed data by block
are provided on the attached CD. Standard quality control (QC) tests were performed to ensure
correct operation of the equipment. These included static, personnel, cable shake, lag tests and
repeat line tests. The table below lists the tests performed and their respective acceptance
criteria. Data and QC figures are provided on the attached CD.

Table 1

Geophysical Instrument Standardization Tests and Acceptance Criteria

Test# | Test Description Acceptance Criteria Frequency
beginning
01 Equipment Warm-up Equipment Specific (typically 5 minutes) of day
beginning
02 Personnel Test <2mv of day
beginning
03 Cable Shake Test <2mv of day
beginning
+/- 20% of standard item response after | and end of
04 Static Background & Spike background correction day
Repeatability +/-20%, positional start of
05 6 Line Test accuracy +/-20cm project
2% of total
Qualitative repeatability of response area
06 Repeat Lines amplitude surveyed

3.5 Project Data Quality Objectives
The project Data Quality Objectives (DQO) measurement performance criteria, and test methods

that were used during the project are summarized in Table 2.
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Table 2

ARM Project 07494

Project Data Quality Objectives

DQO

Measurement
Performance Criteria

Test Method

Accurate positioning is being
obtained from DGM positioning
systems.

Repeatable data are being
obtained from DGM system.

Positions of known items will not
exceed the 1 m in geophysical
data.

Response to standardized item
will not vary more than +/-20%.

To be reported by CH2M HILL
based on blind seed items to
ensure compliance.

Results of QC Test #5 (Static
Background & Spike) and QC Test
#7 (Repeat Data) will be evaluated
to ensure compliance.

Ordnance detection: DGM
survey system response is
comparable to expected
response of geophysical
instrument.

Downline data density is
sufficient to detect MEC items.

Coverage over survey area is
sufficient to detect MEC items.

Positioning of detected
anomalies is accurate

Sensor response over specific
items to be compared to
response of geophysical
instrument over similar items
under previous test or field
production conditions.

Over 98% of possible sensor
readings are captured along a
transect with a spacing of no
greater than 0.7 ft (0.213 m)
between points. In addition, any
transect containing a downline
data gap of 2 ft or greater does
not meet the DQO

10 % of investigation area to be
covered by transects

95% of all anomaly locations lie
within a 1 m radius of a point on
the ground surface directly
above the seed items.

System response is comparable to
response expected through
previously documented instrument
capabilities.

Results of DGM surveys will be
evaluated to ensure compliance.

Results of DGM surveys will be
evaluated to ensure compliance.

To be reported by CH2M HILL
based on blind seed items to
ensure compliance.

All data must be delivered in a
timely manner and in a useable
format.

Data packages are completed
and delivered to the CH2M HILL
Project Geophysicist with 1
working day of data collection

Evaluated based on actual delivery
of data.
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GEOPHYSICAL PROVE OUT (GPO)

4.1  Test Strip
CH2M HILL had previously constructed and seeded an onsite GPO. A surveyor contracted by
CH2M HILL placed 9 control stakes on the test plot to simulate the control stakes to be used

during the DGM survey.

ARM Group geophysicists mobilized to the site on February 4", 2008. On February 5", prior to
commencement of digital geophysical mapping (DGM), data collection was performed over an
instrument validation strip in order to show that the equipment was performing correctly and to
ascertain the target picking threshold for identifying anomalies as potentially representing buried
MEC. The target threshold was set by CH2M HILL based on previous surveys at the site.
Channel 2 (660us time gate) was selected to pick targets due to its low noise threshold and
2.5mV set as the threshold above which targets would be picked (i.e.; any anomaly in the
gridded data of channel 2 with an amplitude of 2.5mV or higher would be picked and classified

as an anomaly for potential intrusive investigation).

Static tests performed prior to the GPO indicated the EM61 was not passing acceptable +- 2.5
mV threshold. ARM ordered a replacement EM61 but decided to collect some preliminary data

on the test plot and transects to get an idea of anomaly density until the new unit arrived.

DGM data was collected on February 6™ — 8", 2008. On February 8" the DGM team had caught
up to the surveying and brush cutting teams. The onsite EM61 electronics also became
inoperable and a new EM61 would be required to be shipped in for data collection on the 11",
Due to the facts that data collection was progressing at a more rapid pace then expected,
surveying and brush cutting tasks needed to be completed ahead of the DGM team and a new
EMS61 needed to be sent to the site, ARM decided to demobilize from the site and remobilize
when the brush cutting and surveying tasks were completed to a point where the DGM schedule
would not be impacted by the required pre-DGM tasks. After reviewing the Static Test data
collected during the week, the lead processor determined that the interpretation threshold of 2.5
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mV on Channel 2 could not be met due to the signal to noise level on Channel 2 on the EM61

system that had been used previously. The previous data had to be recollected.

On February 25™ ARM remobilized to the site and resurveyed the GPO on February 26", Prior
to conducting the GPO, ARM completed all standard pre-project QC tests such as static, lag, six
line, personnel and cable shake tests. All QC including static tests with the new EM61 met the
required thresholds (less the +-2.5mV on Channel 2) and the response to a standardized item did
not vary more than +/-20% . Based on the six line test, a lag of 0.551 seconds was determined to

be adequate for the instrument operator combination in fiducial mode.

Several transects were run across the test strip using the EM61 in litter mode (shown in Figure 1)
to simulate data collection. Data was collected in 4 channel time mode with data collected at 10
Hertz. Data was processed and targets were selected based on the criteria above. Target picks
were placed onto CH2M HILL’s FTP site for review by the CH2M HILL Geophysicist. The
GPO Target map (Figure 2) is presented in Appendix A.
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5.0 DGM SURVEY

5.1  General Field Activities

Data collection on transects was restarted on February 27" 2008. QC tests per Table 1 were
completed and reviewed at the beginning and ending of each day. The DQO’s for down line
sampling and coverage were also checked daily by the site geophysicist. A two man team using
the EM61 in litter mode collected data with each stake segment collected as its own individual
line number. Field data sheets were filled out corresponding to each line of data and the sheets
are provided in the attached CD. Raw data was uploaded to the CH2M HILL FTP in the

evenings.

5.2  Site UXO-01 Former Live Hand Grenade Course
ARM collected 4,221 lineal meters of transect data in site UXO-01 (10.08% of the total area).
ARM also collected 308 lineal meters of repeat data (7.3% of total area collected). All site

specific QC tests passed. QC data and Figures are provided on the CD.

5.3  Site UXO-03 Former Practice Hand Grenade Course

ARM collected 773 lineal meters of transect data in site UXO-03 (10.67% of the total area).
ARM also collected 45 lineal meters of repeat data (5.8% of total area collected). The static test
in UXO0-03 indicated elevated noise. Based on previous static tests ARM believed that the
additional noise may be from some cultural influence. To verify this, ARM took the EM to an
area where previous successful static data had been collected. The static test at that location had
a normal noise level as seen at the other sites. ARM went back to UXO-03 and collected follow-
up QC test to make certain it was not equipment malfunction. Once again the tests revealed
‘noisy’ data, leading ARM to believe some other environmental factor, which would not include
equipment malfunction or operator error, is to fault. After discussion with the CH2M HILL QC

Geophysicist, the noise was deemed to be cultural and data collection proceeded.
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5.4  Site UXO-05 Former B-3 Gas Chamber
ARM collected 3,872 lineal meters of transect data in site UXO-05 (11.57% of the total area).
ARM also collected 147 lineal meters of repeat data (3.8% of total area collected). All site

specific QC tests passed. QC data and Figures are provided on the CD.

5.5  Site UXO-06 Fortified Beach Assault Area

ARM collected 28,210 lineal meters of transect data in site UX0-06 (10.03% of the total area).
ARM collected an additional 802 lineal meters of repeat data (2.8% of total area collected). All
site specific QC tests passed. QC data and Figures are provided on the CD.
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6.0 ANALYSIS OF GEOPHYSICAL DATA

6.1  General Approach
Upon completion of pre-processing and data checking, geophysical data from the surveys were
imported into Geosoft Oasis Montaj/UX Detect processing package. The following is a

generalized flow of the data and analysis:

e Data downloaded to in-field personal computer (PC)
e Data converted to X, y, z format spreadsheet ( *.xyz extension)

e The EM61 data was converted to UTM coordinates using the control stake information and
scripts provided by Geosoft to convert time walked between stakes to NAD 83, zone 18
north UTM coordinates. Additional information on the scripting process is provided in
Appendix B. The scripts are provided in the attached CD.

e Latency corrections were performed based on instrument latency determined from
transect lines of the six line test. ARM used the UCELATENCY.GX of Geosoft to
perform these latency corrections.

e The Channel 2 data was leveled using the Geosoft non-linear filter (low = 10%; max = 50%).

e Data were reviewed by the geophysicist for completeness, using “graphical profile window”
in Geosoft.

e Sensor reading for the leveled Channel 2 data (z) was gridded, using minimum curvature
algorithm and a gridded cell size of 0.25 and blanking distance of 0.5.

¢ A color map was produced of the gridded transect data.

e Line path was posted on the map, and a geophysicist reviewed the map for coverage
completeness.

e The transect lengths in the survey area were calculated and posted in Table 1 using Geosoft.

e The downline data density was checked using the QC/QA Sample Separation tool in
Geosoft. A maximum separation criteria used was 0.213 meters.

e Any anomaly in the gridded data of channel 2 with an amplitude of 2.5mV or higher would
be picked and classified as an anomaly for potential intrusive investigation.

o A “dig sheet” indicating the location of the target (UTM meters) and a special target ID
number was assigned to each target.

e DGM Maps were created in a jpg format. All maps are presented in Appendix C through F.
e Processing documentation forms are provided on the CD.

e Repeat lines collected in each area were processed in the same manner as the DGM data.
Pick data from the DGM transects were overlain on the repeat lines for comparison. Repeat
line figures are presented on the CD.

Processing documentation forms are presented on the attached CD.
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6.2  Site UXO-01 Former Live Hand Grenade Course

UXO0-05 was broken into 2 subsets: UXO-01 and UXO-01 Additional. A map showing the
location of Site UXO-1 (Figure 3) is provided in Appendix C. Data was processed and targets
were selected as described above. Based on the selection criteria, 249 targets were selected. Dig
sheets are provided on the attached CD. Maps of the transect data and targets selected (Figure 4

and 5) are presented in Appendix C.

Down line data density was determined to be more than >98.3% for separations less then 0.213

meters. The repeat line test data showed repeatable data within the +- 20 criteria.

6.3  Site UXO-03 Former Practice Hand Grenade Course

UXO0-03 was broken into 2 subsets: S (South) and N (North). A map showing the location of
the sub areas (Figure 6) is provided in Appendix D. Data was processed and targets were
selected as described above. A map showing the location of the sub areas is provided in
Appendix D. Based on the selection criteria, 61 targets were selected. Dig sheets are provided
on the attached CD. Maps of the transect data and targets selected (Figure 7 and 8) are presented

in Appendix D.

Down line data density was determined to be more than >99.7% for separations less then 0.213

meters. The repeat line test data showed repeatable data within the +- 20 criteria.

6.4  Site UXO-05 Former B-3 Gas Chamber

UXO-05 was broken into 4 subsets; A, A Additional, B, C, D. A map showing the location of
the sub areas (Figure 9)is provided in Appendix E. Data was processed and targets were selected
as described above. Based on the selection criteria, 353 targets were selected. Dig sheets are
provided on the attached CD. Maps of the transect data and targets selected (Figures 10 - 13) are
presented in Appendix E.

Down line data density was determined to be more than >98.4% for separations less then 0.213

meters. The repeat line test data showed repeatable data within the +- 20 criteria.



CH2M HILL 13 May 2008
MCB Camp Lejeune, Jacksonville, NC ARM Project 07494

6.5  Site UXO-06 Fortified Beach Assault Area

Data was processed and targets were selected as described above. Due to the size of Site UXO-
06 the site was broken down into sub-areas to make processing and data visualization easier. A
map showing the location of the sub areas (Figure 14) is provided in Appendix F. Based on the
selection criteria, 1,335 targets were selected. Dig sheets are provided on the attached CD.

Maps of the transect data and targets selected (Figures 15 — 25) are presented in Appendix F.

Down line data density was determined to be more than >97.9% for separations less then 0.213

meters. The repeat line test data showed repeatable data within the +- 20 criteria.

6.6 Project DQO Results
Table 3 shows the general results to the Project DQO’s. Discussion of each DQO and the results

are discussed in the following text.
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Table 3
Results of Project Data Quality Objectives

DQO Measurement Test Method Results

Performance Criteria

Accurate positioning is being
obtained from DGM
positioning systems.

Repeatable data are being
obtained from DGM system.

Positions of known items will
not exceed the 1 min
geophysical data.

Response to standardized
item will not vary more than
+/-20%.

To be reported by CH2M HILL
based on blind seed items to
ensure compliance.

Results of QC Test #5 (Static
Background & Spike) and

QC Test #7 (Repeat Data) will
be evaluated to ensure
compliance.

To be reported by CH2M HILL

Met Criteria except area
UXO3 which had cultural
noise (see Section 6.3 P. 12)

Met criteria

Ordnance detection: DGM
survey system response is
comparable to expected
response of geophysical
instrument.

Downline data density is
sufficient to detect MEC
items.

Coverage over survey area is
sufficient to detect MEC
items.

Positioning of detected
anomalies is accurate

Sensor response over specific
items to be compared to
response of geophysical
instrument over similar items
under previous test or field
production conditions.

Over 98% of possible sensor
readings are captured along a
transect with a spacing of no
greater than 0.7 ft (0.213 m)
between points. In addition,
any transect containing a
downline data gap of 2 ft or
greater does not meet the
DQO

10 % of investigation area to
be covered by transects

95% of all anomaly locations
lie within a 1 m radius of a
point on the ground surface
directly above the seed items.

System response is comparable
to response expected through
previously documented
instrument capabilities.

Results of DGM surveys will be
evaluated to ensure
compliance.

Results of DGM surveys will be
evaluated to ensure
compliance.

To be reported by CH2M HILL
based on blind seed items to
ensure compliance.

To be reported by CH2M HILL

Met DQO Criteria

Met DQO Criteria

To be reported by CH2M HILL

All data must be delivered in
a timely manner and in a
useable format.

Data packages are completed
and delivered to the CH2M
HILL Project Geophysicist with
1 working day of data
collection

Evaluated based on actual
delivery of data.

Met Criteria
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7.0 SUMMARY OF GEOPHYSICAL SURVEY RESULTS

ARM mobilized two geophysicists to the Camp Lejeune site February 4™ and again on February
26™. They collected approximately 37,076 lineal meters of two-coil, man portable EM61 data
over Sites UXO0-01, UX0O-03, UXO-05, and UXO-06. Additionally, ARM collected 1,302 lineal
meters of repeat data. Within the areas, 1,998 anomalies potentially representing buried MEC
were identified. All anomalies located can be seen on the maps (CD and attached) and in the

target sheets (CD).

The EM61 data were processed using Geosoft Oasis Montaj with the UX-Detect module.
Standard processing procedures, including drift filtering and lag correction, were applied and the
data separated out into individual grids for anomaly picking. Anomalies were picked on channel
2 at a threshold of 2.5 mV and above, based on the results of the GPO. Anomalies plotted
outside of the line path were excluded from picking. In total 1,998 anomalies at 2.5mV or higher
on channel 2 were identified and marked for intrusive investigation which included: 249
anomalies in area UXO-01, 61 anomalies in area UX0-03, 353 anomalies in area UXO0-05, and

1335 anomalies in area UXO0-06.

All raw data by date, preprocessed data by block and processed data by block deliverables can be
found on the attached CD.
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Figure 12 — UXO-05 B Target Map




274800

274820

274840

274860

3846180

3846160

3846140

274800

274820

274840

274860

0819r8E

09l9r8e

OrL9r8e

UXO-5C

EM Geophysical Survey
Fiducial Positioned EM61MKII

MCB Camp Lejeune
Camp Lejeune, North Carolina

Legend
— Transect R —
Pt Transect Point
25. Anomaly Number
[ ] Polygon Anomaly
] Obstacle / Man-Made Feature
+ Interpreted Anomaly
EM (CH2)
my
D011122333444555666777688808310
o UX0-05 ¢
o | Area of Investigation |
Scale 1:541.8251
10 0 10
T o —
(meters)
NADBS/ UTWM zone 18N
CLIENT: CH2M Hill
PROJECT: Camp Lejeune
CONTRACTOR: ARM Geophysics
Created By: JLL |Veriﬁ=d By: JLL
Date: May-15-2008 |File: uxosc

Coordinate System: ~ NAD83/UTM Zone 18N, Meters

!!! (:PHZHAFHLL.AE&!;!Q!!

=]

Figure 13 — UXO-5C Target Map
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Figure 18 — UXO-6_4 Target Map
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1. The following is the procedure used to convert UTM stake

coordinates and timed EM61 xyz data to a preprocessed data set
with time between stakes converted to UTM coordinates. Written
by Darren Mortimer of Geosoft Inc (Feb 2008) for ARM

2. Create stake location tbl file

Export stake file from excel

O Save as a space-delimited file
Copy header from example below and using a text editor (notepad etc) insert at the beginning
of the text file — edit as required.

/ Surveyed Stake Locations - ALLEN UX0-03

/
/=
/=
/=
/=
/=
/
/

Example Thbl file

Stake:Int:1
Easting:real
Northing:real
Elevation:real
Label :String80

Stake Easting Northing Elevation Label
1 3839433.341  283593.6161 6.74 PW-29
2 3838598.778  285165.4781 8.494234 PW-123_CK
3 3838598.78  285165.4795 8.504745 PW-123_CK
4  3839401.426  284594.0583 11.10171 ST
5 3839402.539 284610.2873 8.896953 ST

3. Create EM-segment location gdb

Edit the Excel,
O add a column to indicate the survey line (a survey line is composed of one or more EM
lines), suggestion using a number sequence different to the EM lines, for example if the
EM lines are numbered 1,2,3,4 etc; then number the survey lines 101, 102 etc
O ensure the column names are in row 1. Move any other row to the bottom of the file.
0 remove the “end transect” lines from the file
Import the excel file into OM [Database/Import/Excel Spreadsheet/Single Sheet]
Edit the script “prep EM-segments” change the name of the lookup table for the stake locations.
Run the script “prep EM-segments” to:
0 Create two channels called Fid_Start and Fid_End
0 Fill Fid_Start and Fid_End with zeros
0 Perform a 1channel lookup to populate the X1 and Y1 with the segment start point
easting and northing values
0 Perform a 1channel lookup to populate the X2 and Y2 with the segment ending point
easting and northing values
0 Calculate DeltaX and DeltaY
0 Splitinto lines for each individual EM segment

*Once you've run the script you will need to go into



Database Tools_Line Tools_Split Line on Channel —EM Line
Make sure to get rid of any unnecessary lines.

4. Create EM data gdb
e Export the data from Dat61 to an XYZ
e Import the XYZ file into OM [Database/Import/Geosoft XYZ].
e Edit the script “prep EM data” change the name of the lookup database for the segment
locations.
e Run the script “prep EM data” to:
0 Create and fill Fid_start and Fid_end, flag to find the start and end points of a segment
O Calculate Dt - the time difference
O Calculate the average Dt for the segment; use the rolling mean filter with a window
much larger than any line segment
Create Time_relative, the time relative to the start of the segment
0 Determine the UTM coordinates
= Create X1 and X2; using a cross-database lookup
= Calculate the average Dx for the segment
= Calculate Ax ~ average velocity for the segment
= Calculate Axt ~ interval velocities
= Calculate the UTM_X
= Create Y1 and Y2; using a cross-database lookup
= Calculate the average Dy for the segment
= Calculate Ay ~ average velocity for the segment
= Calculate Ayt ~ interval velocities
= Calculate the UTM_Y
0 Clean up, hiding (unload) unnecessary channels
0 SetcurrentX &Y tothe UTM_X and UTM_Y channels

o

Note: some channels (for example Dt) may initially appear as zeros, do not be concerned the display
format may not of been set (time vs normal) or not enough decimal places are being shown. Right-click
on the channel header and select Edit to change.



Analytical Data for Appendix C is provided on the enclosed CD-ROM.
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MR
mV
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RTK
SSWP
TDEM

UTM
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ARM Geophysics
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Comprehensive Environmental Response, Compensation, and Liability Act
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Differential Global Positioning System
Data Quality Objective

electromagnetic
Expanded Site Inspection
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Geophysical Prove-Out
global positioning system

microsecond

meter

Marine Corps Base

munitions and explosives of concern
Military Munitions Response Program
Munitions Response

millivolt

Naval Facilities Engineering Command
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quality control

real-time kinematic

Site-Specific Work Plan

time-domain electromagnetic

Universal Transverse Mercator
unexploded ordnance



D.1 Introduction

This Geophysical Prove-out (GPO) Report documents the GPO activities performed by digital
geophysical mapping (DGM) subcontractor ARM Geophysics Inc. (ARM) on February 5th
and 26th, 2008, as part of the process for validating DGM systems utilized during the DGM
survey at Military Munitions Response Program (MMRP) Site Unexploded Ordnance
(UXO)-01, Former Live Hand Grenade Course.

Marine Corps Base (MCB) Camp Lejeune is in the process of investigating closed ranges at
the Base following the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) investigation process. Due to historical activities conducted at
MMRP Site UXO-01, a Preliminary Assessment/Site Inspection (PA/SI) was conducted. The
PA/SI was conducted by CH2M HILL under the Naval Facilities Engineering Command
(NAVFACQC), Comprehensive Long-term Environmental Action—Navy (CLEAN) Contract
N62470-02-D-3052, Contract Task Order (CTO) 0168.

D.2 GPO Objective

The primary objective of the GPO was to demonstrate and document the site-specific
capabilities of the selected DGM system to operate as an integrated system capable of
meeting project data quality objectives (DQOs). For the purposes of this work, a system is
considered to include the survey platform, sensors, navigation equipment, data analysis and
management, and associated equipment and personnel.

D.3 Equipment

Three DGM systems were previously selected for performing a GPO at Site UXO-04, Knox
Mobile Home Park, Expanded Site Inspection (ESI) at MCB Camp Lejeune: a towed array
EM61-MK?2 system connected to a real-time kinematic (RTK) global position system (GPS), a
single coil EM61-MK2 system tested with RTK GPS, and a single coil EM61-MK2 system
tested with fiducial-based positioning (Figure D-1). The results of the GPO conducted at Site
UXO-04 demonstrated electromagnetic (EM) technology and the EM61-MK2 instrument
specifically, to be an effective technology to detect and locate metallic anomalies at MCB
Camp Lejeune under conditions similar to Site UXO-04. The single coil EM61-MK2 was
selected to perform DGM activities at Site UXO-01.

EM61-MK2

Time-domain EM (TDEM) metal detectors are designed to detect shallow ferrous and
non-ferrous metallic objects with very good spatial resolution with minimal interference
from adjacent metallic features. An EM transmitter generates a pulsed primary magnetic
field in the earth, which induces eddy currents in nearby metallic objects. The eddy current
decay produces a secondary magnetic field measured by the receiver coil of the instrument.
By taking measurements at relatively long intervals after the start of the decay, the current
induced in the ground fully dissipates and only the current in the metal still produces a
secondary field.

D-1
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The EM61-MK?2 is a high-resolution TDEM instrument designed to detect, with high spatial
resolution, shallow ferrous and non-ferrous metallic objects. The standard EM61-MK2
system consists of two air-cored, 1-meter (m)-by-0.5-m 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
EM61-MK?2 offers the ability to measure the eddy currents at three distinct time intervals in
a bottom transmit/receive coil and one in a top receiver coil, or four intervals if no top coil
measurements are recorded (as in this project). Earlier time gates provide enhanced
detection of smaller metallic objects. Secondary voltages induced in the coils are measured
in millivolts (mV). Assuming accurate data positioning, target resolution of approximately
0.5 m can be expected.

FIGURE D-1
Single Coil EM61-MK2 (Litter Mode) System

Global Positioning System

GPS satellites orbit the earth transmitting a signal which can be detected with a GPS
receiver. The GPS receiver uses the known locations of the satellites and the time of signal
transmittal to calculate its position. Differential GPS (DGPS) increases the accuracy of GPS
readings through the use of two receivers: a stationary receiver acts as a base station and
collects data at a known location and a second roving receiver that makes the position
measurements. The base stations can be configured to either transmit the correction data to
the rover system or save the data to be used to correct positional data during post-
processing. RTK DGPS instruments are ideal for field-mapping applications when satellite
visibility conditions are adequate as they provide the highest GPS accuracy possible (sub-
centimeter accuracy). Typical accuracies of geophysical data positioning after adding errors
induced by the DGM system operation are in the range of 20 to 50 centimeters (cm).
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D.4 Procedures

This section presents a summary of the procedures followed during the GPO.

D.4.1 Existing GPO Plot

A GPO plot was built at MMRP Site UXO-04, Knox Trailer Park, in similar types of soil and
conditions as the Site UXO-01 area; therefore, the GPO was performed at the existing Site
UXO-04 GPO plot. The location of the 40 feet (ft) by 200 ft GPO plot is indicated on

Figure D-2.

D.4.2 GPO Seed Items

Seed items were emplaced in the GPO plot by CH2M HILL field staff during the Site
UXO-04 ESI and consisted of surrogate MK2 grenades (2-inch by 4-inch steel pipes) and
surrogate 2.36 inch rocket items made from a pipe of similar length and diameter. The seed
information was used by the CH2M HILL Quality Control (QC) Geophysicist to analyze the
data collected and processed by ARM. The Site UXO-04 GPO plot will be used on future MR
investigations at MCB Camp Lejeune; therefore, an as-built of the seed item locations and a
seed item information (ordnance type, depth, orientation, directions, and easting/northing)
table will be submitted directly to the Navy under separate cover to withhold the ground
“truth” of the GPO plot from future DGM contractors.

D.4.3 DGM Surveys

After seeding was completed, ARM performed a DGM survey over the GPO plot at Site
UXO-04 with a single coil EM61-MK2 system using the same procedures as intended for the
survey of Site UXO-01. The data sets were processed, interpreted and anomaly selections
made by ARM prior to transferring the data to CH2M HILL’s Munitions Response (MR)
Geophysicist for review and further analysis. Raw and processed geophysical data and a
target selection spreadsheet (“dig sheet”) were delivered to the CH2M HILL MR
Geophysicist within 24 hours of data collection using the file formats specified in the Site-
Specific Work Plan (SSWP).

D.5 Data Processing and Interpretation

D.5.1 Data Processing

Single Coil Data Processing

ARM transferred the raw field data from the EM61-MK2 unit to field personal computers and
uploaded the data to CH2M HILL'’s file transfer protocol site daily. Data was converted to
x,y,z format and Universal Transverse Mercator (UTM) coordinates using the control stake
information and Geosoft Oasis Montaj software with the UX-Detect module extension.
Latency corrections were performed based on instrument latency determined from transect
lines using Geosoft software. The Channel 2 data (z) collected at 660 micoseconds (us) gate
was leveled using the Geosoft non-linear filter (low= 10 percent; max = 50 percent) and
reviewed by the geophysicist for completeness using the Geosoft graphical profile window.
The sensor reading for Channel 2 data (z) was gridded using a minimum curvature algorithm
and gridded cell size of 0.25 and blanking distance of 0.5. The gridded transect data was used
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to produce a color map that was reviewed by the geophysicist for completeness. Transect
lengths in the survey area and downline data density were calculated and checked using
Geosoft software. Target anomalies were given specific identification tags and coordinates
and compiled into a “dig sheet” and plotted on a map using UTM coordinates.

D.5.2 Interpretation/Anomaly Selection

The processed Channel 2 data was initially analyzed for anomalies that met or exceeded the
threshold of 2.5 mV as established during the GPO. Channel 2 was selected due to its low
noise threshold and the anomaly size and shape were consistent with isolated MEC-like
anomalies as experienced in the GPO. Any selected anomaly exceeding the anomaly size was
identified as a potential cultural feature (e.g., part of an extended linear or utility feature).
Each line of data was reviewed for anomalies meeting the threshold and size criteria, but
were not automatically picked. These manually selected anomalies were added to each target
database.

D.6 Results and Analysis

During the GPO data collection activities, the CH2M HILL MR Geophysicist observed ARM
personnel using the geophysical detection instruments, configurations, and methodologies.
All data collection was consistent with documented procedures and met project DQOs. The
complete set of QC maps, list of detected anomalies in the GPO, and final image maps are
provided digitally on the accompanying compact disc (CD).

D.6.1 DGM Surveys over Seeded Plot

The graphical results of the DGM survey over the seeded GPO plot are included in
Appendic C. The CH2M HILL QC Geophysicist analyzed the DGM data collected and a
summary of the DQOs and results are presented in Table D-1. CH2M HILL's analysis
indicates all DQOs outlined in the SSWP were met during the GPO. It should also be noted
that due to the site-wide level of metallic contamination and the presence of anomalies in a
background survey of the GPO plot conducted during the Site UXO-04 ESI, the high
number of anomalies selected in the plot with respect to the actual number of seed items
planted is a result of existing anomalies and not equipment or process failure.

TABLE D-1
Summary of GPO Results with Respect to Project Data Quality Objectives

Data Quality Objective Measurement Performance Criteria Test Method During GPO

General System Functioning

Accurate coordinates are being Positional error at known monuments DQO was met
obtained from DGM positioning will not exceed +1 m.

systems.

Repeatable data are being obtained Response to standardized item will not DQO was met
from DGM system. vary more than +20 percent.
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TABLE D-1

Summary of GPO Results with Respect to Project Data Quality Objectives

Data Quality Objective

Measurement Performance Criteria

DGM Surveys

Test Method During GPO

DGM survey system can detect MEC Sensor to identify 100 percent of all DQO was met
to the depths specified by the following MEC items (or their surrogates in the
equation: GPO) at depths fitting within the
Estimated Detection Depth = detection depth equation +20 percent.
11 x diameter
(Depth is to top of the item.)
Notes: This DQO will be modified for
the production surveys based on the
results of the GPO. Slight variations
are considered acceptable for small
MEC items (e.g., hand grenades, 20
millimeter [mm] projectiles) as these
are typically more difficult to detect
with available technologies.
Downline data density is sufficient to Over 98 percent of possible sensor DQO was met
detect MEC items. readings are captured along a
transect.
In addition, any transect containing a
data gap of 2 ft or greater does not
meet the DQO.
Coverage over survey area is sufficient Search transect spacing to vary no DQO was met
to detect MEC items. more than £20 percent of spacing
specified in sampling design. 10 percent
of investigation area to be covered by
transects.
Positioning of detected anomalies is 95 percent of all anomaly locations (as DQO was met
accurate. shown on the dig sheets) lie within a
1-m radius of a point on the ground
surface directly above the source of
the anomaly.
Data Handling
All data must be delivered in a timely Data packages (see Section 8) are DQO was met

manner and in a useable format. completed and delivered to the
CH2M HILL Project Geophysicist within

1 working day of data collection.

D.7 Quality Control

ARM was observed collecting data to comply with all of the GPO Plan QC requirements. All
documented QC tests were checked for DQO compliance (as specified in the GPO Work
Plan) and each test was within those requirements. Documentation for each test is provided
in Appenxdix C.

D-5



APPENDIX D - GEOPHYSICAL PROVE-OUT REPORT, MMRP SITE UX0-01, FORMER LIVE HAND GRENADE COURSE

D.8 Conclusions

An existing GPO plot at MCB Camp Lejeune was surveyed for use in the validation of DGM
systems for performing a DGM survey at Site UXO-01. ARM personnel performed a survey
over the plot and the data was processed and interpreted. Based on the results of the GPO, it
was agreed upon by the CH2M HILL QC Geophysicist the system met project DQOs and
the system was considered validated and appropriate for use at the site.
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Appendix E
Data Validation Summary Reports




ENVIRONMENTAL

Data-Services, Inc

EXPLOSIVES
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, UXO-01, CTO-168 SDG #: 806153

Client: CH2M HILL., Inc., Virginia Beach, Virginia Date: September 15, 2008

Laboratory: GPL Laboratories, Frederick, Maryland Reviewer: _Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO01-SS05-08B 806153-001 Soil
IMS MRO1-SS05-08BMS 806153-001MS Soil
IMSD MRO01-5505-08BMSD 806153-001MSD Soil
2 MRO1-S504-08B 806153-002 Soil
3 MRO1-S805D-08B 806153-003 Soil
4 MRO1-SS14-08B 806153-004 Soil
5 MR01-8812-08B 806153-005 Soil
6 MRO1-SS11D-08B 806153-006 Soil
7 MRO1-SS01D-08B 806153-007 Soil
8 MRO1-SS11-08B 806153-008 Soil
9 MRO1-SS13-08B 806153-009 Soil
10 MRO1-§502-08B 806153-010 Soil
11 MRO1-SS10-08B 806153-011 Soil
12 MRO01-SS01-08B 806153-012 Soil
13 MRO01-S503-08B 806153-013 Soil
14 MRO1-SS08-08B 806153-014 Soil
15 MRO1-DU01-SS02-08B 806153-015 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 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.

1156 Jamestown Road, Suite A * Williamsburg, Virginia 23185 « Telephone: 757-564-0090 * Fax:757-564-0086 * www.env-data.com



Surrogates - All samples exhibited acceptable surrogate recoveries.

MS/MSD - The MS/MSD sample exhibited acceptable %R and RPD values except the

following.

MS/MSD Sample ID

Compound

MS/MSD %R/RPD

Qualifier

|

1

2 .4-Dinitrotoluene

Ok/128%/0k

None - Sample ND

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

Method Blank - The method blanks were free of contamination.

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

Blank ID Compound Conc. Action Levm Qualifier Affected Samples
ug/L ug/L
MRO1-FB061908 None - ND - - - -
MRO1-EB061908 None - ND - - - -

Field Duplicates - Field duplicate results are summarized below.

Compound MRO1-SS11-08B MRO01-SS11D-08B RPD Qualifier
mg/kg mg/kg
None ND ND - -
Compound MRO1-SS01-08B MRO01-SS01D-08B RPD Qualifier
mg/kg | mg/kg
| None | ND | ND ] - -
Compound MRO01-SS05-08B MRO1-SS05D-08B | RPD Qualifier
mg/kg mg/kg
None | ND ND - -

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

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc. 2
September 15, 2008

Camp Lejeune, CTO-168
SDG #: 806153 - Explosives



GPL
FORM 1
n ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MRO01-$805-088

Lab Name : GPL Laboratories Client, : CH2M Hill Inc

Lab Code: GPL . SAS NO.:

Case No. : SDG NO: 806153

Matrix : (Soil / Water) SOIL Lab Sample ID : 806153-001-001-111

Sample Volume : 2 Lab File 1D : LCD42031.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/09/2008

Injection Volume : 100 pL Dilution Factor : 1

GPCCleanup (Y/N): N pH:

Concentration Units (ug/L. or ug/kg dry weight ) : mg/kg
CAS NO CONMPOUND Q

99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2,4 6-Trinitrotoluene 0.10 1]
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2.6-Dinitrotoluene 0.10 u
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 u
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 u
99-08-1 m-Nitrotoluene 0.20 U
88.72-2 o-Nitrotoluene 0.20 U
998-99-0 p-Nitrofoluene 0.20 U

LD
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GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-SS04-08B

Lab Name : GPL. Laboratories Client. : CH2M Hill Inc

L.ab Code : GPL SAS NO.:

Case No. : SDG NO: 806153

Matrix ; (Soil / Water)  SOIL Lab Sample ID : 806153-002-002-1/1

Sample Volume : 2 LabFile ID: LCD42032.D

% Moisture: Date Recsived 06/21/2008

Extraction: EXT_SWa330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/09/2008

Injection Volume : 100 pL Dilution Factor : 1

GPCCleanup (Y/N): N pH:

Concentration Units (ug/L. or ug/kg dry weight ) : mya/kg
CAS NO COMPOUND Q

99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 v
118-96-7 2.4,6-Trinitrotoluene 0.18!
121-14-2 2,4-Dinitrotoluene 0.10 u
606-20-2 2,6-Dinitrotoluene 0.10 u
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 u
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 u
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 0.20 U
479-45-8 Tetryl 020 U
99-08-1 m-Nitrotoluene 0.20 U
88-72.2 o-Nitrofoluene 0.20 u
99-99-0 p-Nitrotoluene 0.20 U

)
q|5100
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GPL

- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-8S050-08B

Lab Name : (PL Laboratories Client. ; CH2M Hill Inc

Lab Code: GPL SAS NO.:

Case No. : SDG NO: 806153

Matrix : (Soil / Water) SOIL Lab Sample ID : 806153-003-003-11

Sample Volume : 2 LabFile ID : 1.CD42033.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SwW8330 Date Extracted: 06/26/2008

Extract Volume: 20 L Date Analyzed 07/09/2008

Injection Volume : 100 pL Dilution Factor : 1

GPCCleanup (Y/N): N pH:

Concentration Units (ug/L or ugfkg dry weight } mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2,4,6-Trinitrotoluene 0.10 U
121-14-2 2,4-Dinitrotoluene 0.10 u
606-20-2 2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 [HMX 0200 U
98-95-3 Nitrobenzene 0.10 \
121-82-4 RDX 0.20 u
479-45-8 Tetryl 0.20 u
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 u
99-99-0 p-Nitrotoluene 0.20 U
aly%
FORM I SW8330
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GPL
' FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-3514-08B ]

l.ab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO. :

Case No. : SDG NO: 806153

Matrix : (Soil/ Water)  SOIL Lab Sample ID : 806153-004-004-1/1

Sample Volume : 2 LabFileiD: LCD42034.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/09/2008

Injection Volume : 100 ML Dilution Factor : 1

GPCCleanup (Y/N): N pH:

Concentration Units (ug/L or ugfkg dry weight ) : ma/kg
CAS NO COMPOUND Q

99-35-4 1,3,5-Trinitrobenzene 0.10 i)
99-65-0 1,3-Dinitrcbenzene 0.10 U
118-96-7 2,4,6-Trinitrotoluene 0.10 u
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinitrotoluene 0.10 u
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 u
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 ]
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 u
88-72-2 o-Nitrotoluene 0.20 1]
99-99-0 p-Nitrotoluene 0.20 U

N
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GPL 0

- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-8S12-08B

L.ab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO. :

Case No. : SDG NO: 806153

Matrix : (Soil / Water}  SOIL Lab Sample ID : 806153-005-005-1/1

Sample Volume ; 2 Lab File ID : 1L.CD42035.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/09/2008

Injection Volume : 100 ML Dilution Factor : 1

GPCCleanup (Y/N: N pH:

Concentration Units (ug/L. or ug/kg dry weight ) : ma/kg
CAS NO COMPOUND Q
99-354 1,3,5-Trinitrobenzene 0.10 U
98-65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2,4,6-Trinitrofoluene 0.10 )
121-14-2 2, 4-Dinitrotoluene 0.10, u
606-20-2 2,6-Dinitrotoluene 0.10 u
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 u
2691-41-0 HMX 0.20 U
g98-95-3 Nitrobenzene 0.10 ]
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 u
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 p-Nitrotoluene 0200 U
q | (S l N
FORM I SW8330
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GPL o

- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MRO01-8811D-08B J

Labh Name ; GPL Laboratories Client. : CH2M Hill Inc

Lab Code: GPL SAS NO. :

Case No. : SDG NO: 806153

Matrix : (Soil / Water)  SOIL Lab Sample ID : 806153-006-006-1/1

Sample Volume : 2 LabFileID : LCD42036.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_Sw8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/09/2008

Injection Volume : 100 ML Dilution Factor : 1

GPCCleanup (Y/N):: N pH:

Concentration Units (ug/L. or ugfkg dry weight ) ma/kg
CAS NO COMPOUND Q
99-354 1,3,5-Trinitrobenzene 0.10 u
99-65-0 1,3-Dinitrobenzene 0.10 u
118-96-7 2,4,6-Trinitrotoluene 0.10 U
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinitrotoluene 0.10 u
35572-78-2 2-Amino-4,6-Dinitrofoluena | 0.10 U
18406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 4]
§8-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0200 U
89-08-1 m-Nitrotoluene : 0.20 u
88-72-2 o-Nitrotoluene 0.20 U
99-98-0 p-Nitrotoluene 0.20 U
.
" q l = [0
FORM1 SW8330
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GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-SS01D-08B

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO.:

Case No. : SDG NO: 806153

Matrix : (Soil / Water)  SOIL Lab Sample ID : 806153-007-007-1/1

Sample Volume : 2 LabFile D : LCD42037.D0

% Moisture: Date Received 06/21/2008

Extraction: EXT_SW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/09/2008

Injection Volume : 100 pL Dilution Eactor : 4

GPCCleanup (YN N pH:

Concentration Units (ug/L. or ug/kg dry weight ) : mg/kg
CAS NO COMPOUND Q

99-35-4 1,3,5-Trinitrobenzene 0.10 U
98-65-0 1,3-Dinitrobenzene 0.10 U
118-86-7 2,4,6-Trinitrotoluene 0.10 U
121-14-2 2,4-Dinitrotoluene 0.10 u
606-20-2 2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
18406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 0.20 u
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 U
89-99-0 p-Nitrotoluene 0.20 U
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GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-SS11-08B

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO.:

Case No.: SDG NO: 8061563

Matrix : (Soil / Water) SOlL Lab Sample ID : 806153-008-008-1/1

Sample Volume : 2 LabFileID: LCD42038.D

% Moisture: Date Received 06/21/2008

Extraction: EXT,_SW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/09/2008

injection Volume : 100 pl Dilution Factor : 1

GPCCleanup (Y/N): N pH:

Concentration Units (ug/L. or ug/kg dry weight ) : mg/kg
CAS NO COMPOUND Q

09-354 1,3,5-Trinitrobenzene 0.10 ]
99.65-0 1,3-Dinltrobenzene 0.10 U
118-96-7 2,4,6-Trinitrotoluene 0.10 U
121-14-2 2,4-Dinitrotoluene 0.10 u
608-20-2 2,6-Dinitrotoluene 0.10 u
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 u
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 0.20 u
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 p-Nitrotoluene 0.20 U
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GPL o

n ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-SS13-08B

Lab Name : GPL Laboratories Client, : CH2M Hill Inc

Lab Code : GPL SAS NO. :

Case No.: SDG NO: 806153

Matrix : (Soil / Water)  SOIL Lab Sample ID ; 806153-009-009-1/1

Sample Volume : 2 Lab File ID : LCD42040.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL. Date Analyzed 07/09/2008

Injection Volume : 100 pL Dilution Factor : 1

GPC Cleanup (Y/N): N pH:

Concentration Units (ug/L or ug/kg dry weight ) : mg/ka
CAS NO COMPOUND Q

99.35-4 1.3,5-Trinitrohenzene 0.10 U
99.65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2,4 ,6-Trinitrotoluene 0.10 ]
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19408-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 u
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 p-Nitrotoluene 0.20 U

'ucfﬁsl@
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GPL

- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-8S02-08B

L.ab Name : GPL Laboratories Client. ; CH2M Hill Inc

Lab Code : GPL © S8ASNO.:

Case No. : SDG NO: 806153

Matrix : (Soil / Water) SOIL Lab Sample ID : 806153-010-010-1/1

Sample Volume : 2 LabFileID: LCD42041.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/09/2008

Injectfon Volume : 100 H L Dilution Factor : 1

GPC Cleanup (Y/N): N pH:

Concentration Units (ug/L or ugfkg dry weight } : mg/kg
CAS NO COMPOUND Q

99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzens 010 U
118-96-7 2,4 6-Trinitrotoluene 0.10 U
121-14-2 2 4-Dinitrotoluene G.10 u
606-20-2 2,6-Dinitrotoluene s 0.10 u
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 u
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 1]
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 u
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 p-Nitrotoluene 0.20 u

()
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GPL 3,

- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-SS510-08B

Lab Name: GPL Laboratories Client. : CH2M Hill Inc

L.ab Code : GPL SASNO.:

Case No. : SDG NO: 806153

Matrix ; (Soil / Water) SOIL Lab Sample ID : 806153-011-011-111

Sample Volume : 2 Lab File ID ; LCD42042.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_Sw8330 Date Extracted: 06/26/2008

Extract Volume: 20 mbL Date Analyzed 07/09/2008

Injection Volume : 100 ML Dilution Factor : 1

GPCCleanup(Y/N): N pH:

Concentration Units {ug/L. or ug/kg dry weight } : ma/kg
CAS NO COMPOUND Q

99.35-4 1,3,56-Trinitrobenzene 0.10 U
99.65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2,.4,6-Trinifrotoluene 0.10 U
121-14-2 2,4-Dinitrotoluene 0.10 ]
606-20-2 2.6-Dinitrotoluene . 0.10 u
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 u
121-824 RDX 0.20 U
479-45-8 Tetryl 020 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 u
99.99-0 p-Nitrotoluene 0.20 U

fd
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GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-8501-08B ]
Lab Name : GPL Laboratories Client. : CH2M Hill Inc
Lab Code : GPL SAS NO.:
Case No. : SDG NO: 806153
Matrix : (Soil / Water)  SOIL Lab Sample ID : 806153-012-012-1/1
Sample Volume : 2 LabFileiD: LCD42043.D
% Moisture: Date Received 06/21/2008
Extraction: EXT_SW8330 Date Extracted: 06/26/2008
Extract Volume: 20 ml. Date Analyzed 07/09/2008
Injection Volume : 100 BL Dilution Factor : 1
GPCCleanup (Y/N): N pH:
Concentration Units (ug/L or ug/kg dry welght ) : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1.3-Dinitrobenzene 0.10 U
118-96-7 2,4,6-Trinitrotoluene 0.10 u
121-14-2 2,4-Dinitrofoluene 0.10 U
606-20-2 2,6-Dinitrotaluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 V]
19406-51-0 4-Amino-2,6-Dinitrotoluene 010, U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 u
99.08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 3]
98-99-0 p-Nitrotoluene 0.20 U
0 d
1115105
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GPL
FORM 1
. ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-SS03-08B J

{.ab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO. :

Case No. : SDG NO: 806153

Matrix : (Soil / Water) SQIL. Lab Sample ID : 806153-013-013-1/1

Sample Volume ; 2 LabFileID: LCD42044.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_Swa330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/09/2008

Injection Volume : 100 ML Dilution Factor : 1

GPCCleanup(Y/N): N pH:

Congentration Units (ug/L or ug/kg dry weight ) : mal/kg
CAS NO COMPOUND Q

99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2.,4,6-Trinitrotoluene 0.10 U
121-14-2 2.4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoiuene 0.10 u
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 u
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 u
98-08-1 m-Nitrotoluene Q.20 U
88-72-2 o-Nitrotoluene 0.20 U
99-989-0 p-Nitrotoluene 0200 U

Mffhgto&
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SW8330
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GPL

. ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-5508-08B

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL ) SAS NO.:

Case No.: SDG NO: 806153

Matrix : (Soil / Water) SOIL Lab Sample ID : 806153-014-014-1/1

Sample Velume : 2 LabFileID: LCD42045.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL. Date Analyzed 07/09/2008

Injection Volume : 100 ui Dilution Factor : 1

GPC Cleanup (Y/N): N pH:

Concentration Units {ug/l. or ug/kg dry weight ) : mg/kg
CAS NO . COMPOUND Q
99.35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Binitrobenzene 0.10 U
118-96-7 2.4 6-Trinitrotoluene 0.10 U
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinifrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 )
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 ]
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 0.20 )
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0200 U
88-72-2 o-Nitrotoluene 0.20 u
99-99-0 p-Nitrotoluene 0.20 U
1)1 90
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GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratones
SAMPLE NO
MR01-DU01-S502-08B

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO.:

Case No. : SDG NO: 806153

Matrix : (Soil / Water)  SOIL Lab Sample ID : 806153-015-015-1/1

Sample Volume : 2 LabFile ID : LCD42046.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/09/2008

Injection Volume : 100 Mt Dilution Factor : 1

GPCCleanup (YN): N pH:

Concentration Units (ug/L or ug/kg dry welght ) : ma/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
89-65-0 1.3-Dinitrobenzene 0.10 U
118-96-7 2,4,6-Trinitrotoluene 0.10 U
121-14-2 2 4-Dinitrotoluene 0.10 8]
606-20-2 2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 )
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 u
88-72-2 o-Nitrotoluene 0.20 U
99-939-0 p-Nilrotoluene 0.20 U
G 4115150
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ENVIRONMENTAL

Data Services, Inc

METALS
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, UXO-01, CTO-168 SDG #: 806153

Client: CH2M HILL., Inc., Virginia Beach, Virginia Date: September 15, 2008

Laboratory: GPL Laboratories, Frederick, Maryland Reviewer: _Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MR01-8S05-08B 806153-001 Soil
IMS MRO01-8505-08BMS 806153-001MS Soil
IMSD MRO01-SS05-08BMSD 806153-001MSD Soil
2 MRO01-S504-08B 806153-002 Soil
3 MRO1-SS05D-08B 806153-003 Soil
4 MR01-SS14-08B 806153-004 Soil
5 MRO1-§S12-08B 806153-005 Soil
6 MRO01-SS11D-08B 806153-006 Soil
7 MRO01-SS01D-08B 806153-007 Soil
8 MRO01-SS11-08B 806153-008 Soil
9 MRO01-SS13-08B 806153-009 Soil
10 MRO1-SS02-08B 806153-010 Soil
11 MRO1-SS10-08B 806153-011 Soil
12 MRO01-SS01-08B 806153-012 Soil
13 MRO1-SS03-08B 806153-013 Soil
14 MRO01-SS08-08B 806153-014 Soil
15 MRO1-DUQ1-SS02-08B 806153-015 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 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
contamination for several compounds, however, all sample results are non-detect or greater than

5X the blank concentration with the exception of the following:

Compound Conc. Qualifier Affected Samples
ugkg
Copper 0.236 U 4-6,8, 11, 14
Field and Equipment Blank - Field QC results are summarized below.

Blank ID Compound Conc. Qualifier Affected Samples |
ug/L |

MRO01-FB061908 None - ND - - -

MRO1-EB061908 None - ND - - -

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

Matrix Spike - The matrix spike samples exhibited acceptable %R values except the following.

MS Sample ID Compound %R Qualifier Affected Samples
1 Antimony 67% JaJ All samples
Thallium 63% J/al All samples
15 Mercury 132% J All samples w/positive results

Matrix Duplicate - The matrix duplicate samples exhibited acceptable RPD values.

LCS - The LCS samples exhibited acceptable %R values.

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

following.
ICP Sample ID Compound %D Qualifier Affected Samples
1 Calcium 15% J All samples
Magnesium 19% J All samples
Zinc 11% J All samples
Field Duplicates - Field duplicate results are summarized below.
Compound MRO01-SS05-08B MRO01-SS05D-08B RPD Qualifier
mg/kg mg/kg
Aluminum 1850 1810 2% None
Environmental Data Services, Inc. 2 Camp Lejeune, CTO-168

September 15, 2008

SDG #: 806153 -~ Metals




September 15, 2008

Compound MRO01-SS05-08B MRO01-SS05D-08B RPD Qualifier
mg/kg mg/kg
Antimony 0.18 0.22 20% None
Arsenic 0.65 0.75 14% None
Barium 23.8 24.1 1% None
Beryllium 0.065 0.058 11% None
Cadmium 0.20 0.20 0% None
Calcium 3010 2580 15% None
Chromium 6.0 6.0 0% None
Cobalt 0.097 0.089 9% None
Copper 44 4.3 2% None
Iron 1270 1290 2% None
Lead 10.0 10.1 1% None
Magnesium 83.6 80.7 4% None
Manganese 16.5 16.3 1% None
Mercury 0.23 0.017 172% None
Nickel 0.79 0.78 1% None
Silver 1.9 1.8 5% None
Sodium 12.3 357U NC None
Vanadium 4.2 3.7 13% None
Zinc 18.9 18.6 2% None
Compound MRO01-SS11-08B MRO1-8S11D-08B RPD Qualifier
mg/kg mg/kg
Aluminum 534 856 46% None
Arsenic 0.30 0.28 7% None
Barium 4.3 5.4 23% None
Beryllium 0.049 0.081 49% None
Calcium 139 141 1% None
Chromium 1.0 1.3 26% None
Iron 397 462 15% None
Lead 4.1 5.0 20% None
Magnesium 29.1 38.0 27% None
Manganese 7.2 8.2 13% None
Nickel 0.11 0.14 24% None
Sodium 447U 8.8 NC None
Vanadium 2.2 2.6 17% None
Zinc 1.1 1.3 17% None
Compound MRO01-SS01-08B MRO01-SS01D-08B RPD Qualifier
mg/kg mg/kg
Aluminum 3660 3410 7% None
Antimony 0.11 47U NC None
Arsenic 1.6 1.5 6% None
Barium 6.9 6.6 4% None
Beryllium 0.10 0.081 21% None
Cadmium 0.092 0.054 52% None
Calcium 28400 19400 38% None
Chromium 7.0 6.5 7% None
Cobalt 0.50 0.31 47% None
Copper 1.9 1.7 11% None
Iron 2970 2570 14% None
Environmental Data Services, Inc. 3 Camp Lejeune, CTO-168
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Compound MRO1-SS01-08B MRO1-5S01D-08B RPD Qualifier
mg/kg mg/kg

\ Lead 5.3 5.7 7% None
} Magnesium 591 427 32% None
\ Manganese 377 23.0 48% None
\ Mercury 0.018 0.011 48% None
} Nickel 22 1.5 38% None
Sodium 37.7 29.5 24% None
Vanadium 10.0 8.4 17% None
Zinc 8.9 6.4 33% None

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc.

September 15, 2008

Camp Lejeune, CTO-168
SDG #: 806153 - Metals




USEPA - CLP

1A -IN EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET MRO1-SS05-08B
Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.: 806153
Matrix: (soil/water) SOIL Lab Sample ID; S 806153-001-001-1/1
Level: {low/med) Date Recieved: 06/21/2008

% Solids: 98.1
Concentration Units (ug/L or mg/kg dry weight); MG/KG

CAS No. Analyte Concentration| C Q M_l
7429-90-5 | Aluminum " 1850 P |
7440-36-0 | Antimony 048] V| 7 K P_| msi-
7440-38-2 | Arsenic 0.65 “J P
7440-39-3 |Barium 23.8 P
7441-41-7 |Beryllium 0.065| J P
7440-43-9 |Cadmium 0.20] J P
7440-70-2 | Calcium 3010 T E P |SD
7440-47-3 | Chromium 6.0 ’ P
7440-48-4 {Cobalt 0.097| J P
7440-47-3 |Copper 4.4 p
7439-89-6 |iron 1270 p
7439-92-1 |Lead 10.0 P
7439-95-4 |Magnesium 8368, S| T Y
7438-96-5 |Manganese 16.5| - ' P
7439-97-6 |Mercury 0.23 J A AV_ | MSH
7440-02-0 |Nickel 0.79] J ! P
7440-09-7 (Potassium 3771 U P
7782-49-2 [Selenium 26| U P
7440-22-4 |Silver 1.9 P
7440-23-5 |Sodium 123 J P
7440-28-0 | Thallium 19| M (YT W P | IMSL
7440-62-2 |Vanadium 42 ! P
7440-66-6 |Zinc 18.9 — ,&’ P [SD
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: MNA
Comments:
FORM IA - IN ﬂuJ ILMO5.3
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USEPA - CLP

1A-IN

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MR01-5504-08B

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.: 806153
Matrix: (scil/water) SOlL Lab Sample ID: S 806153-002-002-1/1
Level: (low/med) Date Recieved: 06/21/2008
84.3
Concentration Units (ug/L or mg/kg dry weight). MG/KG
CAS No. Analyte Concentration| C Q M
7429-90-5 | Aluminum T 1830 P
7440-36-0 | Antimony 520 W lUTN P_|MmSL
7440-38-2 |Arsenic 0.68] J P
7440-39-3 |Barium 13.9] J P
7441-41-7 |Beryllium 0.072) J P
7440-43-9 | Cadmium 0.038| J P .
7440-70-2 |Calcium 1530 -5 ) P |SD
7440-47-3 {Chromium 1.9 P
7440-48-4 |Cobait 0.085| J P
7440-47-3 |Copper 14 J P
7439-83-6 |lron 951 P
7439-92-1 [Lead 17.6 P
7439-95-4 |Magnesium 186 T E P [SD
7439-96-5 |Manganese 48.0 P
7439-97-6 |Mercury 0.043 T A AV_[MSH
7440-02-0 [Nickel 088 J P
7440-09-7 |Potassium 433 U p
7782-49-2 |Selenium 3.0 U P
7440-22-4 | Silver 0.87| U P
7440-23-5 |Sodium 21.5] J P
7440-28-0 | Thallium 220 W wr A P ML
7440-62-2 | Vanadium 4.7 ' P
7440-66-6 | Zinc 8.0 - ¥ P |SD
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comments:
FORM IA - IN Cﬁ;w ILMO5.3
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USEPA -CLP
1A-IN

EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET MR01-SS05D-088
L.ab Name: GPL LABORATORIES, LL Contract:
L.ab Code: Case No.: NRAS No.: SDG No.. 806153
Matrix: {soil/water) SOIL Lab Sample ID: S 806153-003-003-1/1
Level: (low/med) Date Recieved: 06/21/2008
% Solids: 98.5
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration] C Q M
7429-90-5 |Aluminum 1810 P 7
7440-36-0 | Antimony 022 Jy 7 M p |msL
7440-38-2 | Arsenic 0.75| P
7440-39-3 |Barium 241 P
7441-41-7 |Beryllium 0.058( J P
7440-43-9 | Cadmium 0.20] J P
7440-70-2 | Calcium 2580 T P_(SD
7440-47-3 | Chromium 6.0 P _
7440-48-4 | Cobalt 0.088] J P ‘
7440-47-3 |Copper 4.3 P
7439-89-6 |lron 1290 P
7439-92-1 |Lead 10.1 P
7439-95-4 |Magnesium 807 Yy | T K P | SD
7439-96-5 |Manganese 16.3 P
7439976 |Mercury 0017 4 |5 W AV | mMSH
7440-02-0 | Nickel 0.78) J P
7440-09-7 |Potassium 357 U P
7782-49-2 | Selenium 25 U p
7440-22-4 | Silver 1.8 P
7440-23-5 |Sodium 357 U P
7440-28-0 | Thallium 18| W 7 W P |mSL
7440-62-2 |Vanadium 3.7 P
7440-66-6 |Zinc 18.6 7 ¥ P |ISD
4
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comments:
FORM IA - IN ILMO5.3
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP
1A-IN

EPA SAMPLE NO.

MR01-8514-08B

Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.. NRAS No.: SDG No.: 806153
Matrix: (soil/water) SOIL Lab Sample ID: S 806153-004-004-1/1
Level: (low/med) Date Recieved: 06/21/2008
% Solids: 98.0
Concentration Units (ug/L. or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration| C Q | M
7429-90-5 | Aluminum 2410 _ P
7440-36-0 | Antimony 44 B w7z N P ML
7440-38-2 | Arsenic 062| J ] p
7440-39-3 [Barium 58 J P
7441-41-7 | Beryllium 0.057{ J P
7440-43-9 | Cadmium 0.36] U P
7440-70-2 | Calcium 168 J | T *E p | SD
7440-47-3 | Chromium 2.8 ' P
7440-48-4 [Cobalt 0.061| J P
7440-47-3 |Copper .8 exer-4 | i P (BL-
7439-88-6 |lron 1410 P
7439-92-1 |lead 3.4 P
7439-95-4 | Magnesium 763l A | T £ P |SD
7439-96-5 [Manganese 7.4 P
7439-97-6 | Mercury 0.030] U |- i AV
7440-02-0 | Nickel 041 J P
7440-09-7 |Potassium 364 U P
7782-49-2 |Selenium 26 U P
7440-22-4 | Silver 0.73] U P
7440-23-5 |Sodium 364| U P
7440-28-0 | Thallium 18] W luzg X p | MSL
7440-62-2 | Vanadium 47 ¢ P_|
7440-66-6 | Zinc o4 Y1 7 K P _|SD
7
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comments:
FORM IA - IN iLMQO5.3
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USEPA - CLP
1A-IN

EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET

MR01-3812-08B

Lab Name: GPL LABORATORIES, LL Contract:

l.ab Code: Case No.: NRAS No.: SDG No.: 806153

Matrix: (soil/water) SOIL Lab Sample ID: S 806153-005-005-1/1

Level: (low/med) Date Recieved: 06/21/2008

% Solids: 73.1

Concentration Units (ug/l. or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration| C Q M

7429-90-5 | Aluminum 1530] Tp )
7440-36-0 | Antimony 55| ¥ | uz M P |MIL
7440-38-2 | Arsenic 0.66] J i P
7440-39-3 [Barium 56| J P
7441-41-7 {Beryllium 0.058| J P
7440-43-9 |Cadmium 046 U P
7440-70-2 | Calcium 252| 4 |7 ¥ P |SD
7440-47-3 | Chromium 2.4[ ¢ ' P
7440-48-4 |Cobalt 486 U P
7440-47-3 |Copper N 0:80-4 | W P @‘u
7439-89-6 |lron 1290 P
7439-92-1 |Lead 4.1 P
7439-95-4 |Magnesium 620 J | = £ P [SD
7439-96-5 |Manganese 227 P
7439-97-6 Mercury 0.041] U AV
7440-02-0 | Nickel 0.24] J ! P
7440-09-7 |Potassium 482 U P
7782-49-2 |Selenium 3.2 U P
7440-22-4 | Silver 0.921 U P
7440-23-5 |Sodium 99 J _ P N
7440-28-0 | Thallium 23 Y |y P | /ML
7440-62-2 | Vanadium 37| J P
7440-66-6 |Zinc 27l V| ¥ P 5D

Color Before: GREY Clarity Before: MEDIUM Texture: NA

Color After: YELLOW Clarity After: CLEAR Artifacts; NA

Comments:

FORM IA-IN L
qlisls8
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50 of 126



USEPA - CLP

1A -IN EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET MR01-8811D-08B
Lab Name: GPL LABORATORIES, LL Contract:
{ab Code: Case No.: NRAS No.: SDG No.: 806153
Matrix: (soil/water) SOIL Lab Sample ID; S B06153-006-006-1/1
Level: (low/med) Date Recieved: 06/21/2008

% Solids: 95.7
Concentration Units (ug/L. or mgfkg dry weight): MG/IKG

CAS No. Analyte J Concentration| C Q M
7429-90-5 |Aluminum 856 P
7440-36-0 | Antimony a3 W luT W P S
7440-38-2 | Arsenic 0.28] "4 P
7440-39-3 [Barium 54| J P
7441-41-7 |Beryllium 0.081| J P
7440-43-9 |Cadmium 0.36| U P
7440-70-2 | Calcium 141 4 |7 ¥ %
7440-47-3 |Chromium 13 ¢ - P
7440-48-4 |Cobait 36 U P
7440-47-3 |Copper 'y es3l ¥ | (L P | B
7439-89-6 |lron 462| ~ P
7439-92-1 |Lead 5.0 P
7439-95-4 |Magnesium 380l X | T F P |SD
7439-96-5 |Manganese 8.2 ~ ' P
7439-97-6 |Mercury 0.032] U Y4 AV
7440-02-0 |Nickel 0.14] J ks p
7440-09-7 |Potassium 3601 U P
7782-49-2 | Selenium 25 U P
7440-22-4 | Silver 0.72| U p
7440-23-5 |Sodium 8.8 J P
744028-0 |Thallium 18] 0 g o P |MSL
7440-62-2 [Vanadium 267U P
7440-66-6 |Zinc 13 l/ 7 (g‘ P |SD
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comments:
FORM IA - IN AAL3 ILMOS5.3
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USEPA -CLP

1A - IN EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET MR01-SS01D-08B
Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.: 806153
Matrix: (soil/water) SOIL Lab Sample ID: S 806153-007-007-1/1
Level: (low/med) Date Recieved: 06/21/2008

% Solids: 87.3
Concentration Units (ug/l. or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration| C Q M
7428-80-5 |Aluminum 3410 P
7440-36-0 | Antimony 47l W lUT N P
'7440-38-2 [Arsenic 1.5 P
7440-39-3 |Barium 6.6 J P
7441-41-7  |Beryllium 0.081] J P
7440-43-8 |Cadmium 0.054| J P
7440-70-2 | Calcium 19400 T F p {SD
7440-47-3 | Chromium 6.5 - P
7440-48-4 {Cobalt 031 J P
7440-47-3 |Copper 1.7 4 P
7439-89-6 |iron 2570 P
7439-92-1 |Lead 5.7 P
7439-95-4 | Magnesium 427 T E p | SD
7439-96-5 |Manganese 23.0 P
7439-97-6 | Mercury 0.011 =z N AV | mSH
7440-02-0 |Nickel 1.5 J ' P
7440-09-7 |Potassium 395 U P
7782-49-2 [Selenium 28] U P
7440-22-4  |Silver 0.79| U P
7440-23-5 |Sodium 295 J P -
7440-28-0 | Thallium 20 W |uz o p |MJL-
7440-62-2 |Vanadium 8.4 P
7440-66-6 | Zinc 6.4 7 p 9D
Color Before: GREY Clarity Before: MEDIUM Texture; NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comments:
JJ

FORM IA - IN ‘e/ ' E’) ILMO5.3
qhst 52 of 126



INORGANIC ANALYSIS DATA SHEET

USEPA-CLP

1A-IN

EPA SAMPLE NO,

MRO01-8511-08B

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.: 8061583
Matrix; (soil/water) SOIL Lab Sample ID: S 806153-008-008-1/1
Level: (low/med) Date Recieved: 06/21/2008
79.3
Concentration Units (ug/l. or mgfkg dry weight): MG/KG
CAS No. Analyte Concentration| C Q M

7429-90-5 | Aluminum 534] P_|

7440-36-0 | Antimony 54| M U7 W P_| ML~

7440-38-2 | Arsenic 0.30] J i P

7440-39-3 | Barium 4.3 J P

7441-41-7 |Beryllium 0.049| J P

7440-43-8 |Cadmium 045 U P

7440-70-2 | Calcium 139 4 | T %® P |SD

7440-47-3 | Chromium 1.0{ P

7440-48-4 |Cobalt 45 U P

7440-47-3 | Copper 2.0 842 | P |BL

7439-89-6 |lron 397 7 P

7439-92-1 |Lead 4.1 P

7439-95-4 | Magnesium 201 4 |7 ¥ P |S)

7439-96-5 |Manganese 72| ¢ P

7439-97-6 | Mercury 0.038] U o AV

7440-02-0 |Nickel 0.11] J P

7440-09-7 [Potassium 447 U P

7782-49-2 |Selenium 31 U P

7440-22-4 | Silver 0.89] U P

7440-23-5 | Sodium 447 U, P _

7440-28-0 | Thallium 22| B luz A p | MSC

7440-62-2 | Vanadium 22 J i P

7440-86-6 | Zinc 14 Y TE P | 5D
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comments:

FORM IA - IN, ILMQO5.3
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP
1A-IN

Matrix: {soil/water)

Leve!: (low/med)

EPA SAMPLE NO.

MR01-8S13-08B

Color Before:

Color Afier:

Comments:

411618

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: " 8DG No.: 806153
SOIL Lab Sample iD: S 806153-009-009-1/1
Date Recieved: 06/21/2008
714
Concentration Units (ug/L. or mg/kg dry weight): MG/IKG

CAS No. Analyte Concentration| C Q M
7429-90-5 | Aluminum 4190 P
7440-36-0 | Antimony 60l M U7 o P | msie
7440-38-2 | Arsenic 1.8 i P
7440-39-3 |Barium 771 J P
7441-41-7 |Beryllium 0.094| J P

7440-43-9 |Cadmium 0.031 J P
7440-70-2 | Calcium 15300 T g p | 5D
7440-47-3 |Chromium 6.8 P
7440-48-4 |Caobalt 031 J p

7440-47-3 |Copper 1.3 J P
7439-89-6 |Iron 3540 P
7439-92-1 |[Lead 4.5 P
7439-95-4 |Magnesium 08| J | T K p |SD
7438-96-5 |Manganese 23.9 ’ P

7439-97-6 |Mercury 0.041| U W AV
7440-02-0 |Nickel 15 J P
7440-09-7 |Potassium 500 U P
7782-49-2 |Selenium 047 J P
7440-22-4 | Silver 1.0 U P
7440-23-5 |Sodium 228 J P
7440-28-0 | Thallium 2.5 W |z P | MmSL
7440-62-2 |Vanadium 9.6 P ‘
7440-66-6 |Zinc 6.2 J P |SD

{
GREY Clarity Before: MEDIUM Texture: NA
YELLOW Clarity After: CLEAR Artifacts: NA
FORM IA - IN Q,U/J ILMO5.3
54 of 126

AN



USEPA -CLP
1A-IN

EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET MR01-S802-08B

Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.: 806183
Matrix: (soil/water) SOIL. Lab Sample ID: S 806153-010-010-1/1
Level: (low/med) Date Recieved: 06/21/2008
% Solids: 84.2
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte  |Concentration| C Q M
7429905 | Aluminum 3380] P
7440-36-0 | Antimony 49 VW lug ¥ P |mJIt
'7440-38-2 | Arsenic 16] i P
7440-39-3 ‘ Barium 6.11 J P
7441-41-7 |Beryllium 0.080] J P
7440-43-9 : Cadmium 0.0331 J P
7440-70-2 | Calcium 13000 T £ P |SD
7440-47-3 | Chromium 6.0 P
7440-48-4 |Caobalt 0.26] J P
7440-47-3 |Copper 1.2 J P
7439-89-6 [lron 3110 P
7439-92-1 |Lead 3.7 P ‘
7439-95-4 |Magnesium | A | T ¥ P | SD
7439-96-5 |Manganese 22.6 j P
7439-97-6 |Mercury 0.036| U o AV
7440-02-0 [Nickel 1.3 J P
7440-09-7 |Potassium 412] U P
7782-49-2 |Selenium 29 U P
7440-22-4 | Silver 0.82] U P
7440-23-5 |[Sodium 27.9) J P ‘
7440-28-0 | Thallium 24 U [u7 # P | MSt-
7440-62-2 | Vanadium 89 ¢ P
7440-66-6 | Zinc 48] J | T & P |SD
{ KA
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comments:
Form 1A - iy A ILMO5.3
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A~ IN

Matrix: (soil/water)

Level: (low/med)

EPA SAMPLE NO.

MRO01-SS10-08B

Color Before:

Color After:

Cormments:

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.: 806153
SOIL Lab Sample ID: S 806153-011-011-1/1
Date Recieved: 06/21/2008
64.0
Concentration Units (ug/L. or mg/kg dry weight): MG/IKG
CAS No. Analyte Concentration| C Q M
7429-80-5 |Aluminum 827 , P
7440-36-0 | Antimony 6.7 W |uz7 o P |mSL
7440-38-2 | Arsenic 0.34| J ' P
7440-39-3 |Barium 79 J P
7441-41-7  |Beryllium 0.057] J P
7440-43-9 |Cadmium 0.0096] J P
7440-70-2 _{Calcium 340) ¥ | T ¢ P | SD
7440-47-3 | Chromium 14 P
7440-48-4 |Cobalt 0.026| J P |
7440-47-3 |Copper 2.8 FaRlve P | AL
7439-89-6 |Iron 617| P
7439-92-1 |Lead 10.0 p
7439-95-4 | Magnesium 880 & |7 ¥ P | <D
7439-96-5 |Manganese 7.7 C p
7439-97-6 |Mercury 0022] Y |7 AV | MsH
7440-02-0 | Nickel 0.30] J P
7440-09-7 |Potassium 562 U P
7782-49-2 |Selenium 39| U P
7440-22-4  |Silver 114 U P
7440-23-5 |Sodium 16.4| J P _
7440-28-0 | Thallium 28| 10 | Uz W P _|MmSL
7440-62-2 |Vanadium 28 J P |
7440-66-6 |Zinc 28] J | T £ P |SD
> .
GREY Clarity Before: MEDIUM Texture: NA
YELLOW Clarity After: CLEAR Artifacts: NA

FORMIA-IN _{41)
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A-IN

EPA SAMPLE NO.

MR01-S801-08B

Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.: 806153
Matrix: (soil/water) SOIL Lab Sample ID: S 806153-012-012-11
Level: (low/med) Date Recieved: 06/21/2008
% Solids: 98.2
Concentration Units (ug/L or mg/kg dry weight). MG/KG
CAS No. Analyte Concentration| C Q M
74298-90-5 jAluminum 3660 ‘ P
7440-36-0 | Antimony 041 ¥ |7 N P YhSL
7440-38-2 |Arsenic 1.6 i P
7440-39-3 |Barium 69 J P
7441-41-7 |Beryllium 0.10y J P
7440-43-9 |Cadmium 0.092] J p
7440-70-2 |Calcium 28400 7 *ﬁl P |SD
7440-47-3 | Chromium 7.0 M P :
7440-48-4  {Cobalt 0.50] J P '
7440-47-3 |Copper 1.9 P
7438-89-6 {lron 2970 P
7439-92-1 |Lead 5.3 P
7439-95-4 |Magnesium 591 o £ P |SD
7439-96-5 |Manganese 37.7 P
7439-97-6 |Mercury 0.018] J/l 7 o av | MS i{
7440-02-0 [Nickel 2.2 J P
7440-09-7 |Potassium 348 U P
7782-49-2 | Selenium 24 U P
7440-22-4 |Silver 0.70] U P
7440-23-5 |Sodium 3771 J P
7440-28-0 | Thallium 170 M | M P |MmsL
7440-62-2 [Vanadium 10.0 . P
7440-66-6 | Zinc 8.9 J ¥ P I5D
L
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comrments:

FORMIA-IN %)glu&
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP
1A-IN

|17

EPA SAMPLE NO.

MR01-S503-08B

Matrix: (soil/water)

Level: (low/med)

Coior Before:

Color After:

Comments:

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.; 808153
SoIL Lab Sample ID: S 806153-013-013-1/1
Date Recieved: 06/21/2008
99.1
Conceniration Units {ug/L. or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration| C Q M ]
7429-90-5 | Aluminum 4260 P | .
7440-36-0 | Antimony 44l W I hg W P MSL.
7440-38-2 | Arsenic 1.1 P
7440-39-3 |Barium 92( J P
7441-41-7  |Beryllium 0.086] J P
7440-43-9 |Cadmium 0.046| J P
7440-70-2 | Calcium 20600 - P | SD
7440-47-3 |Chromium 6.0 4 P
7440-48-4 |Cobalt 029 J p
7440-47-3 |Copper 17] J P
7439-89-6 |lron 2770 p
7439-92-1 |Lead 4.8 P
7439-95-4 _|Magnesium 455 - ¥ p | SP
7439-96-5 |Manganese 24.2 P
7439-97-6 |Mercury 0013 ¥y | o7 W AV |MISH
7440-02-0 |Nickel 1.4 J P
7440-09-7 |Potassium 343 U P
7782-49-2 | Selenium 24 U P
7440-22-4 | Silver 069 U P
7440-23-5 |Sodium 43.7] J P )
7440-28-0 |Thallium 170 W [ o P_| MSL
7440-62-2 |Vanadium 83 P
7440-66-6 |Zinc 6.1 7 P | SD
GREY Clarity Before: MEDIUM Texture: NA
YELLOW Clarity After: CLEAR Artifacts; NA
FORM IA - IN ILMO5.3
%‘ﬁ] (0% 58 of 126



INORGANIC ANALYSIS DATA SHEET

USEPA - CLP
1A-IN

EPA SAMPLE NO.

MR01-SS08-08B

Lab Name: GPL LABORATORIES, LL Contract;
Lab Code: Case No.: NRAS No.: SDG No.: 806153
Matrix: (soil/water) SOIL Lab Sample ID: S 806153-014-014-1/1
Level: (low/med) Date Recieved: 06/21/2008
% Solids: 67.5
Concentration Units (ug/l. or mg/kg dry weight): MG/KG
CAS No. | Analyte Concentration] C Q M
7429-90-5 | Aluminum 2000 P
7440-36-0 | Antimony 60, Y luz M P_|ynstL
7440-38-2 | Arsenic 15| ° P
7440-39-3 |Barium 26.7 P
7441-41-7 |Beryllium 0.093| J P
7440-43-9 |Cadmium 0.017] J P
7440-70-2__| Calcium 447 7 | o P_| 3D
7440-47-3 |Chromium 3.4 p
7440-48-4 |Cobalt 0.087| J P
7440-47-3 |Copper 2.5 A (L P |BL-
7439-89-6 {iron 1970 P
7439-92-1 |Lead 11.8 P
7439-95-4 | Magnesium 97 Y | T E P |S§D
7439-96-5 |Manganese 7.1 P ‘
7439-97-6 | Mercury 0021 /| T W AV | M§ i{
7440-02-0 |Nickel 0.67| J ‘o P
7440-09-7 |Potassium 501 U P
7782-49-2 | Selenjum 3.5 U P
7440-22-4 |Silver 1.0 U P
7440-23-5 |Sodium 222 J P .
7440-28-0 | Thallium 28] o [y o p | MS-
7440-62-2 |Vanadium 7.6 ' P
7440-66-6 |Zinc 34| VT & P D
/ £
Color Before: BLACK Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comments:
FORM IA - IN ILMO5.3
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A-IN

EPA SAMPLE NO.

MR01-DU01-8S02-08B

Lab Name: GPL LABORATORIES, LL Coniract:
Lab Code: Case No.: NRAS No.: SDG No.: 808153
Matrix: (soil/water) SOIL Lab Sample ID: S 806153-015-015-1/1
Level: (low/med) Date Recieved: 06/21/2008
% Solids: 99.2
Concentration Units {ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration] C Q M
7429-90-5 |Aluminum 3750 P
7440-36-0 | Antimony 43| W IUTH PSS
'7440-38-2 | Arsenic 1.5 P
7440-39-3 [Barium 12.8] J P
7441-41-7 |Beryilium 0.079] J P
7440-43-9 |Cadmium 0.093 J P
7440-70-2 | Calcium 5970 g ¢ P | SD
7440-47-3 |Chromium 6.7 P
7440-48-4 |Cobalt 023 J P
7440-47-3 |Copper 2.5 P
7439-89-6 |jron 2840 P
7439-92-1 |[Lead 6.1 p
7439-95-4 |Magnesium 23| vy | ¥ p | $P
7438-96-5 |[Manganese 18.5 P ‘
7439-97-6 | Mercury 0.073 7 W AV | MSH
7440-02-0 |Nickel 141 J P
7440-08-7 | Potassium 355 U P
7782-49-2 | Selenium 25 U P
7440-22-4 | Silver 0.55] J P
7440-23-5 |Sodium 15.0] J P ‘
7440-28-0 | Thallium 18] Uy (U= p | MSL
7440-62-2 |Vanadium 8.1 ° P
7440-66-6 |Zinc 10.1 4 P 18D
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comments:
FORM IA - IN}./U«J % ILMO5.3
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ENVIRONMENTAL

Data Services, Inc

PERCHLORATE
USEPA Region [V - Level IV Review

Site: MCB Camp Lejeune, UXO-01, CTO-168 SDG #: 806153

Client: CH2M HILL. Inc., Virginia Beach. Virginia Date: September 15, 2008

Laboratory: GPL Laboratories, Frederick, Maryland Reviewer: _Nancy Weaver

EDS ID Client Sample ID Laboratory Sample ID Matrix

1 MRO01-S805-08B 806153-001 Soil
1MS MRO01-SS05-08BMS 806153-001MS Soil
1MSD MRO01-8505-08BMSD 806153-001MSD Soil
2 MRO01-SS04-08B 806153-002 Soil

3 MRO01-SS05D-08B 806153-003 Soil

4 MRO01-SS14-08B 806153-004 Soil

5 MRO]1-SS12-08B 806153-005 Soil

6 MRO01-SS11D-08B 806153-006 Soil

7 MRO01-SS01D-08B 806153-007 Soil

8 MR01-SS11-08B 806153-008 Soil

9 MROI1-SS13-08B 806153-009 Soil
10 MRO01-5S02-08B 806153-010 Soil
11 MRO1-SS10-08B 806153-011 Soil
12 MRO1-SS01-08B 806153-012 Soil
13 MRO01-8503-08B 806153-013 Soil
14 MRO1-SS08-08B 806153-014 Soil
15 MRO1-DU01-SS02-08B 806153-015 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.

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



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

Blank ID Compound Conc. | Action Level | Qualifier Affected Samples
ug/L ug/L
. MRO1-FB061908 None - ND - - - -
| MRO1-EB061908 None - ND - - - -

Matrix Spike/Duplicate - The matrix spike/duplicate sample exhibited acceptable %R and RPD
values.

LCS - The LCS samples exhibited acceptable %R values.

Field Duplicates - Field duplicate results are summarized below.

Compound MRO1-SS11-08B MRO1-SS11D-08B RPD 1 Qualifier
_ug/kg uglkg
None | ND ND - j -
] Compound MRO01-SS01-08B MRO1-SS01D-08B RPD Qualifier
ugkg ug/kg
[ None ND ND - -
( Compound MRO01-SS05-08B MR01-SS05D-08B RPD Qualifier
uglkg | ug/kg |
None ND ND - -

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc. 2 Camp Lejeune, CTO-168
September 15, 2008 SDG #: 806153 - Perchlorate



m"m%

ABORATOR

A Sorensoh Co

Date Printed.........
Client Name...... veeat

ra

€

tn

ny
: 12~JUL-068 14:50

GPL Laboratories

FORM A (TYPE I)

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Client Sample Name:
DCL Sample Name.

DCL Report Group..

Form RLIMS63A-V1.4
0711081450419¢
Page 3

UL

MRO1-5505-08 |B

..: DBE03169
: 08E-0503-01

Client Ref Number....: 808153
Sampling Site........: CAMP LEJEUNE UX0O-01 Matrix....... crvaeai SOXIL
Pelease Number...... .3 808153 Date Sampled...,...: 19-5UN-08 11:20
Reporting Units...: ug/kg
Dats Received........: 25-JUN-08B 00:00 Report Basis..,...: [ ]As Received {jbried
Percent Solids,,..: 98.14
DCL Preparation Group: Not Applicable DCL Analysis Group: GOBSYOOFT
Date Prepared.,..... + 01-JUL-08 00:00 Znalysis Method...: 6850
Preparatien Method...: 6830 Instrument Type...: LC/NS
Aliguot Weight/Volume: 1.30g Instrument ID.....: LCMSO02
Net Weight/Volume....: Not Reguired Column Type.......: KE=-RPIX250
BPrimary
Oconfirmation
Analytical Results
H Date ,
Analvte i Enalvcoead iDL Result | Comment | Qual. |Dilution QL
Perchlorate l02-JuL—0E 21:37) 0.67%6 ND ] U 1 2.04
J}}hj(' 3
q 15to

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547

Phone (801) 266-7700 Veb Page: www.datachem.com 96 0f126

FAX (B(01) 268-9992

E-mail: lab@datachem.com



FORM A (TYPE I)
SINGLE METHOD ANALYSES

L

Form RLIMS63A-V1.4

e
- e——
D AT A..__:_ 0711081450419°
~ Page 4
HEM  swme sosssss oan samer AR
LABEORATORIES ! ‘
& Sorenson Company S0855068
Date Printed cees et 131-JUL-08 14:50 Client Sample Name: MRO1-S304-08|B
DCL Sample Name...: DBEO3170
Client Hame.......... : GPL Laboratories DCL Report Group..: 08E-0503-01
Client ReZ Number....: BO&1353
Sampling Site........: CAMP LEJEUNE UX0-01 Matrix............: SOIL
Releass Number..... BO6153 Date Sampled,..... :10-JUN-08 11:10
Reporting Units...: ug/kg
Date Received........: 25-JUN-0B Q0:00 Raport Basis..... .: LJAs Received EJDried
Percent Solids....: 84,29
DCL Preparaztion Group: Not 32pplicable DCL analysis Group: G0OB5Y0OF
Date Prepared........: 0Ll~-JUL-08 00:00 Analysis Method,..: 6850
Praparation Method...: 6850 Instrument Type...: LC/MS
Aliguot Weight/Volume: 1,00¢g Instrument ID....,: LCM392
Net Weight/Velume....: Not Reguired Column Type....... i RP-RPPX250
K rrimary
iConfirmation
Analytical Results
Date i
Analyte 2nalyzsad MDY, Result Comment | Qual. jDilutiog, 2QL
Perchlorate 02-JUL~08 21:59; 0.787 HD U i , 2.37

960 VWest LeVoy Drive / Salt Lake City, Utah 84123-2547
Web Page: www.datachem.com

Phone (801) 266-7700
FAX (801) 268-9992

e

4lis198

EF-mail: 1ah@datacham ram
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DATAS

FORM A (TYPE I)

SINGLE METHOD ANALYSES

Vs

Form RLIMS63A-V1.4

0711081450419.
Page 5
SNIPLE ASLYSIS DATA SHEER TR
LABORATORI ES
A Sorenson Compan 50855069

Date Printed......,..: 11-JUL-0B 14:50 Client Sample Name: MR01-SS05D-0]8B

DCL Sampls Name...: 08ED3171
Client Name.......... : GPL Laboratories DCL Report Group..: 08E-0503-01
Client Ref Number....: 806153
Sampling Site........: CAMP LEJSUNE UX0O~-01l Matrig.,......... ..: 80IL
Release Mumber....... : B0O6153 Date Sampled......: 19-JUN-08 11:25

Reporiting Units...: ug/kg
Data Received........: 25~JUN-08 00:00 Report Basis...... : [Jas Received Ebried

Percent Solids....: 98.53
DCL Preparation Group: Not 2pplicable DCL Analysis Group: GO85Y0OF
Date Prepared...,....?! 01~-JUL-08 00:00 Analysis Method...: 6830
Breparation Me2thod...: 6850 Instrument Type...: LC/MS
Aliguot Weight/Volume: 1.00g Instrument ID.....: LCMS02
Net Weight/Veolume....: Not Reguired Column Type..... ..t RP-RPPX250

Hlerimary
{(Oconfirmation
Analytical Resultis
Date {

Analyvte tnalyzed | MDL Result Comment | Qual. |[Dilution 2QL
Parchlorate 'G2-JUL—-08 23:02}1 6.5§73 1! ND U 1 2.03

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
www.datachem.com

Phone (801) 266-7700
FAX (801) 268-9992

uw
0{‘|S/08

Veb Page:
E-mail: lab@datachem.com
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DATAS

LABORATORIES
4 Sorenson Company

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Date Printed........,: 11-JUL-08 14:50

Client Sample Name:

DCL Sample Name..

Form RLIMS63A-V1.4
07110814504195

I

S085S068

MRO1-5514—08 |B
: 08E03172

Client Name..........! GPL Laboratoriss DCL Report Group..: 08E-~0503-01

Client Ref Number....: 808153

Sampling Site........ : CAMP LEJEUNE UX0-01 Matrix........ v...1 SOIL

2sleases Number.....,.: 806153 Date Sampled......: 1l85~-JUN-08 11:30
Reporting Units...: ug/kyg

pate Receivad........! 25-JUN-08 00:00 Report Basis...... :Jas Received {jDried
Percent Solids..,.: 9B.03

DCL Preparation Group: Not Applicable DCL Analysis Group: GO83YO0OF

Date Prepa:ed ..... vees 01-3UL-08 00:00 Analysis Method...: 68590

reparation Method...: §850 Instrument Type...: LC/MS

Aliguot Weight/Volume: 1.00g Instrument ID.....:!: LCMNS{}2

Net Weight/Volume....: Not Reguired Column Type.......: XKP-EPPX2590

Elerimary
{Jconfirmation
Analytical Results
Date |
tnalyte Analyzed MDL Result Comment | Qual. Dilution QL
Perchlorate 02-JUL-08 23:24| 0.676 ND y 1 P 2.04
alis(sd
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 9
Phone (801) 266-7700 Veb Page: www.datachem.com 99 of 126

FAX (801) 268-9992

E-mail: lab@datachem.com



LABORATORI ES

A Sorenson Company
Date Printed..... +e..2 11~JUL~08 14:50
Client Name...ovov.. .: GPL Laboratories
Client Ref Number....: 808153
Sampling Site........ 7 CAMP LEJEUNE UX0-01
Release Number..... ..2 B06153
Date Received........ : 25~3JUN-08 GO:00

DCL Preparation Group: Not Applicable
Date Prepared........: 01-JUL~-08 00:00
Preparation Method...: 68590

3liguot Weight/Volume: 1.00g

Net Weight/Voelums....: Not Reguired

Analytical Results

FORM A (TYPE I)

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Client Sample Name:
DCL Sample Name...:
DCL Report Group..:

MatrixX.ooooinooonn. :
bDate Sampled.,.....:
Reporting Units...:
Report Basis.,.....:
Percent Selids....:

DCL analysis Group:

Analysis Method...:

Instrument Type...:
Instrument ID.....
Column Type.......

9

Form RLIMS63A-V1.4
0711081450419,

Page 7

LA

506C

MR01-SS12-08 |B
08E03173
08E-0503-01

SOIL
19-JUN-08 12:15
ug/kg

[JAs Received E]Dried

73.11

GO85YQ90F

6850

LC/MS

LCHsSD2
KP-RP2X250
ElPrimary
OJconfirmation

analvte

#IDL

Result

Conment

Qual.

Dilution pPQL

Perchlorate

0.807

ND u

1 2.74

Phone (801) 266-7700
FAX (B0Ol) 268-9992

%5108

960 VWest LeVoy Drive / Salt Lake City, Utah 84123-2547

Web Page: www.datachem.com

F-mail: lab@datachem.com
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FORM A (TYPE I)

SINGLE METHOD ANALYSES

Le

Form RLIMS63A-V1.4

...."’.;_‘_
DA' E ‘ A-—-———-:::: 07110814504195
~ Page 8
CH Sniris NALYSTS DATA SaEar TG
LABORATOR!I ES
A Sorenson Company 50855060
Date Printed.........: 11-JUL-08 14:50 Client Sample Name: MRO1-S5S11D-0[8B
DCL Sample Name...: O8E03174
Client Name..........: GPL Laboratories DCL Report Group..: 0BE-0503-01
cliant Ref Number....: 806133
Sampling Site......,..: CAMP LEJEUNE UX0-01 Matrix......cvev.nn : SOIL
Release Number.......: 806153 Date Sampled......: 18~JUN-0B8B 12:25
Reporting Units...: ug/kg
Date Received........ : 25-JUN-08 00:00 Report Basis......: [Jis Received E]Dried
Percent Solids....: 93.67
DCL Preparation Group; Not Applicable DCL aAnalysis Group: G035Y00F
Date Prepared........ : 01-JUL-08 00:00 Analysis Method...: 6850
Freparation Method...: 58850 Instrument Type...: LC/MS
Aliguot Veight,/Volune: 1.00g Instrument ID.....: LCHS(02
Net Weight/Volume....: Not Reguired Column Type.......: RP~RTEX25)
Eierimary
Ujconfirmation
Analytical Results
Date i B
=nalvte knalyzed HDL Besult Comment | Qual ;Dilt.t:.cn! QL
Perchlorate 03-JUL-08 00:06 0.693 ¥D U ! i i 2.608

%5!08

960 Vest LeVoy Drive / Salt Lake City, Utah 84123-2547

Phone (801) 266-7700
FAX (801) 268-9992

Web Page: www.datachem.com
E-mail; lab@datachem.conm
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A Sorenson Company

Date Printed 11-JUL~08 14:59

Client Hame.. GPL Laboratories

Client Ref Number....: 806153
Sampling Site...... . .3 CAMP LEJEUNE UXO-01
Zelease Number.......: B0OS153

Date Received.... 25~-3JUN-08 00:00

e e 0t

DCL
Date Prepared........
Preparation HMethed...:
tliguot Weight/Volume:
Net Weight/Volume....:

Preparation Group: Not Applicable
01-JUL-08 00:00
6850

1.00g

Not Reguired

Analytical Results

FORM A (TYPE I)

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Client Sample Name:
DCL Sample Name...
DCL Report Group..

Matrix
bate Sampled......:
Reporting Units...:
Report Basis,.....
Percent Solids....:

DCL analysis Group:
Analysis HMethod...:
Instrument Type...:
instrument ID.....:
Column Tvpe....

2

Form RLIMS63A-V1.4
0711081450419:
Page 9

AR

S085806F

MRO1-SS01D-0 |8B
0BE0317S
08E-0503-01

¢ 501IL

19-JUN-08 13:00
ug/kg

: Oas Received Elbried

B7.3

1
GO85Y00rF
§850
LC/MS

¢ LCMS02

KP~-R2PX250
ElPrimary
i_jconfirmation

Result Comment | Qual.

Dilution

ND

1

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Web Page: www.datachem.com

Phone (801) 266-7700
FAX (801) 268-9992

b
q)15l68

E~-mail: lab@datachem.com
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DATA

LABORATORI
A Sorenson Conm
Pate Printed.........:
Cliznt Name........s. :

Client Ref Number....:
Sampling Site........:
Release Number.......:

Date Recsived........

.

thod...:

n
e
h 0
Lol £ A
b
Job
[T}
W
-
™
<
o
o
[
]
®

Al

: 11-JUYL-08 14:50

GPL Laboratories

806153

CAMP LEJEUNE UX0O-01

806153

25-JUN~0B 00:00

p: Not Rhpplicable
01-JUL~-08 00:00

6850
1.00g

Not PRequired

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Client Sample Nane:

DCL Sample Name...:

Matrix.......
Date Sampled.

s are e

DCL Report Group..:

Reporting Units...:

Report 3Basis.
Percent Solids

DCL Analysis Group:
Enpalysis Method...:

Instirument Typa...:
Iastrument ID.....:

Column Type.....

¥

Form RLIMS63A-V1.4
0711081450419¢
Page 10

AR

5085506CG

MRO1-SS11-08|B
08BED3176
08E~0503-01

: SO0IL

19-JUN-08 12:20
ug/kg

: [Jas Received E|Driead
: 79.29

GOB5Y0OF
6850

LC/ S
LCHS0?2

: RP~RPPE25C

ferimary
Oconfirmation

Dat |
Analvte Anaiyged MDL Result | Commant | Qual. DilutiOﬁE PQL
Ferchlorate 03-JUL-08 00:49 0,836 ND | u | 1 3.32
qlislsl ]
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 1

Phone (B01) 266-7700
FAX (801) 268-9992

Web Page: www.datachem.com
E-mail: lab@datachem.com
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DATA

L]

FORM A (TYPE I)

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

LABORATORI ES

A Screnson Company
pate Printed.........; 131-JUL-0B 14:50
Client Name.......... : GPL Laboratories
Client Ref Number....: 8056153
sampling Site........: CAMP LEJEUNE UX0-01
Release Number....... : 806153
Date Received........: 25~JUN-CB 00:00

Aliguot Weight/Volume:
et Weight/Valume,.

N

CL Preparation Group: Not 3xpplieable
ate Prepared........: 01-JUL-08 00:00
reparation Method...: 6850

1.00qg
Not Reguired

Analytical Results

4

Form RLIMS63A-V1.4

T

Client Sample Name: MR01-SS13-~08|B

DCL Sample Name...: 0BE03177

DCL Report Group..: 0BE~D5D03-01

Matrix............ : 50IL

Date Sampled......: 19-3UN-08 13:05

Reporting Units...: ug/kg

Report Basis,.,...:[}As Received K|Dried

Percent Solids....: 71.42

DCL Analysis Group: GOB5SYOOF

Analyvsis Method...: 6850

Instrument Type...: LC/HS

Instrument ID.....: LCHUSC2

Column Tvpe.......: KP-R22PX250
Primary

[confirmation

Date H
Apalyte Rnalyzed | KDL Rzsult Comment | Qual. |Dilution BQL
Perchlorate 03-JUL-08 G1:10' £.928 ND U 1 2.80

960 Vest LeVoy Drive
Phone (801) 266--7700
FAX (801) 268-9992

h&?ﬁSlaB

/ Salt Lake City, Utah 84123-2547
WVeb Page: www.datachem.com
E-mail: lab@datachem.com
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-

DATAS

FORM A (TYPE I)
SINGLE METHOD ANALYSES

|0

Form RLIMS63A-V1.4

0711081450419:
Page 12
SEMPLE ANALYSIS DATA SHEET NIRRT
LABORATORI ES : ;
% Sorenson Company S085s8060

Date Printed......... : 11-JUL-08 14:50 Client Sample Name: MR0O1-SS02-08(B

DCL Sample Neme...: 0BE03178
Client Name.......... ¢+ GPL Lazboratories DCL Repori Group..: 08E-0503-01
client Ref Number....: BQ6153
Sampling Site....... . : CAM? LEJEUNE UXO0-01 Matrix............1 SOIL
Relaase Number.......: 806153 Date Sampled......: 19-JUN-08 12:50

Reporting Units...: ug/kg
Date Received........: 25-JUN-OB 00:00 Report Basis......: [JAs Received ]Dried

Percent Solids....: 8§4.22
DCi Prezparation Group: Not Applicable DCL &nalysis Group: GO85¥00F
Dat2 Prepared,....... : 01-JUL-08 00:00 Analysis Method...: 6850
Preparation Method. : 6850 Instrument Type...: LC/NS
Alicuot Weight/Volums: 1.00g Instrument ID.....: LCMS0D2
Net Weight/Volume....: Not Reguired Column Tvpe.......: KP-RPPX250

ElPrimary
[lconfirmation
Analytical Results
Date

Analvte kpalyzed {1DL Result Comment | Qual. [Dilution FQL
Perchlorats 03-~JUL~08 01:32 0.787 ND U 1 | 2,37

s

ALY

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547

Phone (801) 266-7700
FAX (801) 268-9992

Veb Page: www.datachem.com
E-mail: lab@datachem.com

105 of 1261 B




DATASS

SAMPLE ANALYSIS DATA SHEET

LABORATORLI ES
A Sorenson Company

pate Printed

Client
Client

Name...
Ref Number....

et e e e

s came
: BO6153

: GPL Laboratories

806153
LEJSURE UX0-01

: 25-JUN-08 00:00

SINGLE METHOD ANALYSES

FORM A (TYPE I)

[

Form RLIMS63A-V1.4

07110814504195

Page 13

Client Sample Name:
DCL Sample Name...
bBCL Repert Group..

.

Matrix.,...,
Date sampled......:
Reporting Units...:
Report Basis......:i

SOIL

ug/kg

AT

S085S506K

MRD1-SS10-08|B
08ED3179
08E-0503—01

19-JUN-08 12:30

[J&s Received E]bried

Percent Solids....: 54.02
DCL Preparation Group: Not Applicable DCL knpalysis Group: GO85Y00F
Date Prepared........! 01l-JUL-08 00:00 Znalysis Method...: 6850
Preparation Method...: 6850 Iinstrument Type...: LC/MS
Aliguet Weight/Volume: 1.00g Instrument ID.....: LCHMS02
Net Weight/Volume....: Not Reguired Column Type.......: KP-RPPX250
Eierimary
[Jconfirmation
Analytical Results
Date H
apnalyte Analyzed HMbL Resulg Comment Quzal, |bilution PQL
Perchiorate 03-JUL-08 01:53 1.04 ND ] 1 3.12
)uqltsl@
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com 106 of 126

FAX (801) 268-9992

E-mail: lab@datachem.com



Client Name

Client Ref Number....:

Sampling Site
Release Number

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

: GPL Labeoratories
BO&153
LEJEUNE UXo-01

Date Received.,.......: 25-JUN-08 00:00
BDCL Preparation Group: Hot 2pplicable
Dats ZSrepared........!} 01-5ULnL-08 00:00
Sreparation Method...: 6850

Xliguot Weight/Volume: 1,00qg

Met Weight/Volume....: Hot Reguired

Analytical Results

Client Sample Name:
DCL Sample Name...:
DCL Report Group..:

Matrix.......oon0.t
Date Sampled......:
Reporting Units.,.:
Report Basis,.....
Percent Solids....:

DCL Analysis Group:
Analysis Method...:
instrument Tyvpe...:
Instrument

Column Type.......:

(L

Form RLIMS63A-V1.4
0711081450419¢
Page 14

LIADAATA

S085S06L

MRO1-SS01-08|B
0BE03180
08E-~0503-01

¢+ SOIL

19-JUN-08
ug/kyg

12:55

: [Jas Received E|Dried

98.22

GOB5YOOF
6850
LC/HS

: LCMSD2

KP-RPPX250
Elorimary
Oconfirmation

Date j
snalvzte snalvzed HDL Result Commeni | Qual. [Dilution PQL
Fzrchlorate 03-JUL~08 02:57 0.675 ND U 1 i 2. 04

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Veb Page: www.datachem.com

Phone (801) 266-7700
FAX (801) 268-9992

o

Y503

E-mail: lab@datachem.com
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DATAS

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

LABORATORI ES
A Sorenson Company

Date Printed.........
Client Name......vu.
Client Ref Number....

Sampling Site........
Ralease Number.......

1 11-JUL-D8 14:350

GPL Laboratories
B0&153

1 CAMP LEJEUNE UXO0-01
s 806133

Client Sample Name:
DCL Sample Name...
DCL Report Group..:

Matrix............ :
Date Sampled......:
Reporting Units.,,

Yy

|2

Form RLIMS63A-V1.4
0711081450419¢

I

MRO1-SS03-0B |8
08E03181
08E-0503—01

SOIL
19-JUN-08
ug/kg

14:30

Date Received.,......: 25-JUN~08 00:00 Report Basis...... Oas Received EJDried
Percent Solids....: 99.07

DCL Preparation Group: Not ipplicable DCL knalysis Group: GO85YOOF

Date Prepared........: 01-JUL-08 00:00 Analysis Method,..: 6850

Preparation Maethod...: 6850 Instrument Type...: LC/MNS

Aliguot Weight/Volume: 1.00¢g Instrument ID.....: LCHSO02

Nat Weight/Volume....: Not Reguired Column Tvpe.,.....: RE~RPPX250
Kirrinary
[Jconfirmation

Analytical Results

Date i
A vte Analyzed DL i Zssult Comment | Qual, |Dilution 2QL
Berchlorats 03-JUL~08 03:1i§ 9.588 ;  1.15 U 1 2.02

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
WVeb Page: www.datachem.com

Phone (801) 266-7700
FAX (801) 268-9992

‘/Aét\l)lsl )

E-mail: lab@datachem.conm
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DATAS

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

LABORATORI ES

A Sorenson Company
Date Printed.........: 11-JUL-08 14:50
Client Name...... vv. .3 GPL Laboratories
Client Ref Number....: 808153
sampling Site........ : CAMP LEJEUNE UXO0-01
Release Number.......: BOS8LS3

Date Received........:

(T )

e
< )

25-JUN-08 00:00

p: Not &pplicable

: 01-JUL-08 00:00
: 5850

:1.00¢

: Not Reguired

Client Sample Name:
DCL Sample Name...:
DCL Report Group..:

Matrix........ et
Date Sampled......:
Reporting Units...:
Report Basis......:
Percent Solids....:

DCL 2nalysis Group:
Znelysis Method...:
Instrument Type...:
Instrument ID..... H
Column Type

Form RLIMS63A-V1.4

0711081450419¢
Page 16

I

MRO1-5S08—0% |B
08E03182
DBE-D503-01

SOIL
19-JUN-08
ug/kg
O2s Received Ejbried
67.458

14:5

wm

G085%¥00F

6850

LC/MS

LCHS02
RP-RPPX250
Eerimary
[Qconfirmation

Date
Analvie analvzed DL Result Comment Qual.‘Dilution PQL
Psrchlorate 03-5UL—-08 03:40] 0.982 ¥D i v | 3 2.98

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Veb Page: www.datachem.com

Phone (801) 266-7700
FAX (801) 268-9992

L

q1 sl o3

E-mail: lab@datachem.com
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DATAS

FORM A (TYPE I)

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

LABORATORI} ES
4 Sorenson Company

Form RLIMS63A-V1.4
0711081450419°¢

NI

pPate Printed.........! 11-JUL~08 14:50 Client Sample Name: MR0O1-DU0O1~SS5|02-08B
DCL Sample Nape...: 08E03183

Client Name........ ..3 GPL Laboratories DCL Report Group..: 08E~0503-01

Client Ref Number....: 806153

Sampling Site........: CAMP LEJEUNE UXO-01 Matrix....... ve...t SOIL

Release Number.......: 806153 Date Sampled......: 19-JUN~0B 15:30
Peporting Units...: ug/kg

Pate Received........! 25-JUN-08 00:00 Report Basis......:[lhs Received K]bried
Percent Selids....: 9%.20

DCL Preparation Grocup: Hot Applicakle DCL Znalysis Group: GOB5Y0OF

Date Prepared........: 01-JUL~08 00:00 inalysis Method...: &850

Preparation iethod...: 6850 Iinstrument Type...: LC/MS

Aliguot Weighi/Volume: 1.00¢g Instrument ID..,..: LCMSD2

Net weight/Volume....: Not Reguired Column Type.......: KP-R2PPX250

Elerinary
Oconfirmation
Analytical Resulis
Date i i i
Analyte Analyrzed HNDL i Result ! Comment |Qual. Dilution 0L
Perchlorate 03-JUL-0B 04:01 | 0.&&8 ND i i u ! 2.02

960 Vest LeVoy Drive / Salt Lake City, Utah 84123-2547
Web Page: wyw.datachem.com

Phone (801) 266-7700
FAX (801) 268-9992

ﬂé}n)sld

¥

E-mail: lab@datachem.com
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ENVIRONMENTAL
Data Services, Inc

METALS
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, UX0-01, CTO-168 SDG #: 806155
Client: CH2M HILL, Inc., Virginia Beach, Virginia Date: September 15, 2008
Laboratory: GPL Laboratories, Frederick, Maryland Reviewer: Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO1-FB061908 806155-001 Water
2 MRO1-EB061908 806155-002 Water
3 MRO01-SS07-08B 806155-003 Soil
4 MRO01-SS09-08B 806155-004 Soil
5 MRO01-SS15-08B 806155-005 Soil
6 MR(01-SS06-08B 806155-006 Soil
7 MRO1-DU01-SS01-08B 806155-007 Soil
8 MRO01-DU02-SS01-08B 806155-008 Soil
9 MRO01-DU01-SS03-08B 806155-009 Soil
9MS MRO01-DU01-SS03-08BMS 806155-009MS Soil
9MSD MRO01-DU01-SS03-08BMSD 806155-009MSD Soil
10 MRO01-DU02-SS03-08B 806155-010 Soil
11 MRO01-DU02-SS02-08B 806155-011 Soil
11MS MRO1-DU02-SS02-08BMS 806155-011MS Soil
1IMSD MRO1-DU02-SS02-08BMSD 806155-011MSD Soil
12 MRO1-DU03-8S02-08B 806155-012 Soil
13 MRO01-DU03-SS03-08B 806155-013 Soil
14 MRO1-DU03-8SS01-08B - 806155-014 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 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
contamination for several compounds, however, all sample results are non-detect or greater than
5X the blank concentration with the exception of the following:

Soil
Compound Conc. Action Level Qualifier Affected Samples
L ug/L ug/L
Barium \ 2.630 13.15 U 1,2
Calcium | 414.148 2070 U 2
Iron 47.438 237.19 U 2
Magnesium 22.638 113.19 U 2
L Mercury 0.019 0.095 8] 1
| Nickel 1.603 8.015 U 2
Potassium 37.134 185.67 U 1,2
Silver 1.210 6.05 U 2
Sodium 297.759 1488.795 U 1,2
L Zinc 7.578 37.89 U 1,2
Water
Compound L Conc. Action Level Qualifier Affected Samples 1
ug/L mg/kg
[ Beryllium 0.063 0.2250 U All soil samples !
J Sodium 370.430 132.30 U 3,5-14 j
Field and Equipment Blank - Field QC results are summarized below.
{i Blank ID Compound Conc. | Action Level | Qualifier | Affected Samples
ug/L ug/L
[ MRO1-FB061908 None - ND - - - -
MRO1-EB061908 None - ND - - - -

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

Matrix Spike - The matrix spike samples exhibited acceptable %R values except the following.

MS Sample ID Compound %R Qualifier Affected Samples
9 Antimony 48% J/ul 3-8
| Thallium 64% J/UI 3-8 |
11 Antimony 63% Jul 11-14 B
| Mercury 130% ] | 11-14 B
| Thallium 64% ol | 11-14 |

Matrix Duplicate - The matrix duplicate samples exhibited acceptable RPD values except the
following.

Environmental Data Services, Inc. 2 Camp Lejeune, CTO-168
September 15, 2008 SDG #: 806155 - Metals



MSD Sample ID

Compound

Qualifier

Affected Samples

11

Calcium

68%

]

All soils

LCS - The LCS samples exhibited acceptable %R values.

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

following.

ICP Sample ID

Compound

%D

Qualifier

Affected Samples

11

Zinc

25%

J

All soils

Field Duplicates - Field duplicate samples were not included in this data package.

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc.

September 15, 2008

Camp Lejeune, CTO-168
SDG #: 806155 - Metals




INORGANIC ANALYSIS DATA SHEET

USEPA -CLP

1A-IN

EPA SAMPLE NO.

MRO1-FB061908

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.: 806155W
Matrix: (soil/water) WATER L.ab Sample ID: S 806155-001-002-1/1
Level: {low/med) Date Recieved: 06/21/2008
0.0
Concentration Units {ug/L or mg/kg dry weight): UG/L
CAS No. Analyte Concentration|] C Q M

7429-90-5 | Aluminum 200/ U 7 P

7440-36-0 | Antimony 60.0|] U P

7440-38-2 |Arsenic 10.00 U P ‘

7440-39-3 |Barium 240 L36— | U P |AL

7441-41-7 |Beryllium 50{ U P

7440-43-9 | Cadmium 50 U P

7440-70-2 | Calcium 5000 U P

7440-47-3 |Chromium 10.0f U P

7440-48-4 |Cobalt 50.0] U P

7440-50-8 |Copper 250 U p

7439-88-6 |lon 100 U P

7439-92-1 |Lead 10.0] U P

7439-95-4 [Magnesium 5000 U P

7439-96-5 {Manganese 16.0] U P

7440-02-0 -{Nickel 40.0| U 7 P

7439-97-6 |Mercury 0.20 00884 | U cv | A

7440-09-7 |Potassium SO0V |A P | AL

7782-49-2 | Selenium 35.00 U P

7440-22-4 | Silver 10.0] U P

7440-23-5 | Sodium 5000 _4e8—3— K Pp_|BC

7440-28-0 | Thallium 25.0{ U P

7440-62-2 | Vanadium 50.01 U P _

7440-66-6 |Zinc Lo 28 4| P |8L
Color Before: COLORLESS Clarity Before: CLEAR Texture: NA
Color After: COLORLESS Clarity After: CLEAR Artifacts: NA
Comments:

FORM IA - IN Q/U/J - % ILMO5.3
MISE 58 of 188



INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A-IN

EPA SAMPLE NO.

MRO1-EB061908

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.: 8061585W
Matrix: (soil/water) WATER Lab Sample ID: S 806155-002-004-1/1
Level: (low/med) Date Recieved: 06/21/2008
0.0
Concentration Units (ug/L or mg/kg dry weight): UGIL
CAS No. Analyte Concentration| C Q M
7429-90-5 | Aluminum 200 U Vi P
7440-36-0 | Antimony 60.0] U P
7440-38-2 |Arsenic 100, U P
7440-39-3 | Barium 200 054—— | U P_|BL
7441-41-7 |Beryllium 500 U p
7440-43-9 |Cadmium 50/ U P
7440-70-2 | Calcium 5000 4631 & | L P |BL
7440-47-3 {Chromium 10.0f U P
7440-48-4 |Cobalt 50.0| U P
7440-50-8 |Copper 25,0 U P
7439-89-6 |lron {00 1858l J— |4 P | BL
7439-92-1 |Lead 1C 100/ U P ,
7439-95-4 | Magnesium 5000 .224—+ | L P |BL
7439-96-5 |Manganese 16.0] U P
7440-02-0 | Nickel Ho esl 4 w P | AL
7439-97-6 | Mercury 0.20{ U cV
7440-09-7 |Potassium 5006 t04—J_ | W P | B
7782-49-2 |Selenium 35.0f U P
7440-22-4 | Silver [0 18—+ P B
7440-23-5 |Sodium 5000 24— L P | BL
7440-28-0 | Thallium 2500 U P
7440-62-2 |Vanadium ) 500 U P
7440-66-6 |Zinc Lo o] (L P_|IHC
Color Before: COLORLESS Clarity Before: CLEAR Texture: NA
Color After: COLORLESS Clarity After: CLEAR Artifacts: NA
Comments:
FORM |A - IN/4 V) , LMO5.3
u .
Alislol 59 of 188



INORGANIC ANALYSIS DATA SHEET

USEPA-CLP

1A~ IN

EPA SAMPLE NO.

MRO1-S507-08B

Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.: 806155
Matrix: (soil/water) SOIL Lab Sample ID: S 806155-003-007-1/1
Level: (low/med) Date Recieved: 06/21/2008
% Solids: 94.3
Concentration Units (ug/L or mg/kg dry weight): MGIKG
CAS No. Analyte Concentration| C | Q M

7429-90-5 [Aluminum 1720 P

7440-36-0 | Antimony 015| V' | 7 N Pp_| MSL

7440-38-2 |Arsenic 0,52 J P

7440-39-3 [Barium 13.1] J P

7441-41-7 |Beryllium 0.37Y007 U P AL

7440-43-9 |Cadmium 0.38) U P

7440-70-2 | Calcium 862l 4 |5 7/ p_| MDY

7440-47-3 [Chromium 20 P

7440-48-4 |Cobalt 0.027| J P

7440-47-3 |[Copper 0.71] J P

7439-89-6 |lron 1350 P

7439-92-1 l|Lead 7.9 P

7439-95-4 |{Magnesium 541 J P

7438-96-5 |Manganese 5.4 P

7439-97-6 |Mercury 0.033] U AV

7440-02-0 [Nickel 0.38[ J P

7440-09-7 |Potassium 382 U P

7782-49-2 |Selenium 27 U P

7440-22-4 | Silver 0.76] U P

7440-23-5 _|Sodium 232 332l 4 P A

7440-28-0 | Thallium 19 M ug o P | fSL

7440-62-2  |Vanadium 3.9 ) P

7440-66-6 |Zinc 1.7 0 ¥ P | SD
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After; YELLOW Clarity After: CLEAR Artifacts: NA
Commentis:

FORM IA -ﬁw ¥ (r>/ ILMO5.3
g st 89 of 188



INORGANIC ANALYSIS DATA SHEET

USEPA - CLP
1A-IN

EPA SAMPLE NO.

MR01-8509-088B

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.: 806155
Matrix; {soil/water) SOIL Lab Sample ID: S 806155-004-009-1/1
Level: (low/med) Date Recieved: 06/21/2008
93.5
Concentration Units (ug/L or mgfkg dry weight): MG/KG
CAS No. Analyte Concentration| C Q M
7429-90-5 |Aluminum | 1080] P |
7440-36-0 | Antimony 46 Y |[uT KW P |MSL
7440-38-2 |Arsenic 049 J P
7440-39-3 |Barium 131 J P
7441-41-7 |Beryllium 0. 3¢ 0.070—4 P | B
7440-43-9 |Cadmium 0.0088) J P P _
7440-70-2 |Calcium 3te| | ~ P |MpPP
7440-47-3 | Chromium 1.2 P
7440-48-4 |Cobalt 0.042 J°: P
7440-47-3 |Copper 0.60] J P
7439-89-6 lron 716 P
7439-92-1 |Lead 8.6 P
7439-95-4 {Magnesium 742 J P
7439-96-5 |Manganese 23.8 P
7439-97-6 |Mercury 0029 J AV
7440-02-0 |Nickel 032 J P
7440-09-7 |Potassium 382 U P
7782-49-2 |Selenium 271 U P
7440-22-4 [Silver 0.76| U P
7440-23-5 [Sodium 382] U P )
7440-28-0 | Thallium 19 v luz M P | MSL-
7440-62-2 |Vanadium 28] J P
7440-66-6 | Zinc 17] 3| J & P |SD
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comments:
FORMIA-IN / ILMO5.3
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A-«IN

EPA SAMPLE NO.

MRO01-5815-08B

Lab Name: GPL LABORATORIES, L.L Contract:

Lab Code: Case No.: NRAS No.: SDG No.: 806155

Matrix: (soil/water) SOIL. Lab Sample |D: S 806155-005-011-1/1

Level: (low/med) Date Recieved: 06/21/2008

% Solids: 97.4

Concentration Units (ug/l. or mg/kg dry weight): MGIKG

CAS No. Analyte Concentration| C Q M
7429-90-5 |Aluminum 1370 P
7440-36-0 |Antimony 43 W luy W P |msc
7440-38-2 | Arsenic 051 "J P
7440-39-3 |Barium 12.2] J P
7441-41-7 |Beryllium 0¢ 38078 —d— | it P_| B
7440-43-9 |Cadmium 0.018 J P '
7440-70-2 | Calcium 234 Yy |7 } P_|mo¢
7440-47-3 | Chromium 1.6 P
7440-48-4 |Cobalt 0.039| J P
7440-47-3 {Copper 10 J P
7439-89-6 |iron 740 P
7439-92-1 |[Lead 8.0 P
7439-95-4 [Magnesium 536 J P
7439-96-5 {Manganese 157 P
7439-97-6 |Mercury 0.024] J AV
7440-02-0 |Nickel 0.32] J P
7440-09-7 |Potassium 359 U P
7782-49-2 |Selenium 25 U P
7440-22-4  |Silver 0.72) U P
7440-23-5 |Sodium 259 122 | (L p |BL-
7440-28-0 | Thallium 1.8 W lug N P | MSi
7440-62-2 |Vanadium 3.1 J P
7440-66-6 |Zinc 13| V| & P |SD
- / /

Color Before: GREY Clarity Before: MEDIUM Texture: NA

Color After: YELLOW Clarity After: CLEAR Artifacts: NA
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USEPA -CLP
1A <IN

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MR01-5S06-08B

Lab Name: GPL LABORATORIES, LL Confract:
Case No.: NRAS No.: SDG No.: 806155
Matrix: (soil/water) SOIL. Lab Sample ID: S 8061565-006-013-1/1
Level: (low/med) Date Recieved: 06/21/2008
70.0
" Concentration Units (ug/L. or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration| C Q M

7429-90-5 |Aluminum 955 P

7440-36-0 | Antimony s8] ¥ U7 A p | ust

7440-38-2 |Arsenic 0.25) J P

7440-39-3 |Barium » 23.4 P

7441-41-7  |Beryllium 0. 48 ot——| u P |%BL

7440-43-9 | Cadmium 0.013| J P

7440-70-2 | Calicium 201l L' | 7 F 3%

7440-47-3 |Chromium 1.4 P

7440-48-4 |Cobalt 0.053| J P

7440-47-3 |Copper 086 J P

7438-89-6 |lron 557 P

7439-92-1 |Lead 4.7 P

7439-95-4 |[Magnesium 56.1] J P

7439-86-5 |Manganese 23.1 P

7439-97-6 |Mercury 0.027| J AV

7440-02-0 [Nickel 0.33] J P

7440-09-7 |Potassium 483 U P

7782-49-2 | Selenium 34| U P

7440-22-4 | Silver 0.97] U P

7440-23-56  |Sodium H$2 264l J |LL P |Ov

7440-28-0 |Thallium 24| ¥ lu7 A P | MSL

7440-62-2 |Vanadium 23] J P

7440-66-6 |Zinc 18 J | T F p |SD
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
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USEPA - CLP
1A -IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MR01-DU01-8S501-08B

L.ab Name: GPL LABORATORIES, LL Contract:
i.ab Code: Case No.: NRAS No.: SDG No.: 806155
Matrix: (soil/water) SOIL Lab Sample ID: S 806155-007-015-1/1
Level: {low/med) Date Recieved:; 06/21/2008
% Solids: 74.2
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte | Concentration| C Q M
7429-90-6 | Aluminum 3660 — P |
7440-36-0 |Antimony 013 V' |7 K P ((MASC
7440-38-2 |Arsenic 1.4 P
7440-39-3 |Barium 146| Jd P
7441-41-7 | Beryllium O.Mp-—0878— | W P_|BL
7440-43-8 |Cadmium 0.13] J P
7440-70-2 | Calcium 10100 7 7 P_VubP
7440-47-3 {Chromium 7.5 P
7440-48-4 |Cobalt 0.23 J P
7440-47-3 |Copper 3.0 P
7439-89-6 |lron 2930 P
7439-92-1 |Lead 6.4 P.
7439-95-4 |Magnesium 283 J P
7439-96-5 |Manganese 19.6 P
7439-97-6 |Mercury 0.13 AV
7440-02-0 [Nickel 1.3 J P
7440-09-7 |Potassium 465 U P
7782-49-2 [Selenium 33 U P
7440-22-4 | Silver 073+ P
7440-23-5 |Sodium b5 2rA—J U P | S
7440-28-0 | Thallium 23 v luTzwN P luSL
7440-62-2 |Vanadium g2 , P
7440-66-6 |Zinc 12.3 — g P |S)D
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
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INORGANIC ANALYSIS DATA SHEET

USEPA -CLP
1A -IN EPA SAMPLE NO.

MR01-DU02-SS01-08B

Lab Name: GPL LABORATORIES, LL Contract;
Lab Code: Case No.: NRAS No.: SDG No.: 806155
Matrix: (soil/water) SOIL Lab Sample ID: S 8061565-008-017-1/1
Level: (low/med) Date Recieved: 06/21/2008
% Solids: 96.7
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Congcentration] C Q M
7429-90-5 | Aluminum " 2000 P
7440-36-0 | Antimony 038 V|7 K P s
7440-38-2 |Arsenic 0.93 P
7440-39-3 |Barium 38.0 P
7441-41-7 |Beryllium 0.3¥-e67——| L P |BL
7440-43-9 |[Cadmium 0.38 P
7440-70-2 |Calcium 13800 7 / P NDP
7440-47-3 |Chromium 8.7 P
7440-48-4 |Caobalt 0201 J P
7440-47-3 |Copper 7.0 P
7439-88-6 |lron 2000 P
7439-92-1 {Lead 13.7 P
7439-85-4 (Magnesium 200 J P
7439-96-5 |[Manganese 17.0 P
7438-97-6 |Mercury 0.34 AV
7440-02-0 |Nickel 1.3] J P
7440-09-7 [Potassium 378 U P
7782-49-2 |Seleniurm 053 J P
7440-22-4 |[Silver 3.1 P
7440-23-5 | Sodium 27¢ a2l——[u p_|BL
7440-28-0 | Thallium 190 WUz of P | AL
7440-62-2 |Vanadium 54 . P
7440-66-6 |Zinc 31.1 TJ & P_1S)
- [ -
Color Before: GREY Clarity Before: MEDIUM Texture: NA
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A-IN

EPA SAMPLE NO.

MRO1-DUQ01-SS03-08B

Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.: 806155
Matrix: (soil/water) SOIL Lab Sample ID: S 806155-009-019-1/3
Level: {low/med) Date Recieved: 06/21/2008
% Solids: 98.8
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration| C Q M

7429-90-6 | Aluminum 3410 P |

7440-36-0 |Antimony 012 ¥ |— N P | MSE

7440-38-2 |Arsenic 1.2 P

7440-39-3 |Barium 12.5{ J P

7441-41-7  |Beryllium 0.32007—1 | P B

7440-43-8 |Cadmium 011 J P

7440-70-2 | Calcium 5050 + P_| MDp

7440-47-3 | Chromium 6.6 P

7440-48-4 |Cobalt 0201 J P

7440-47-3 |Copper 2.5 P

7439-89-6 |lron 2550 P

7439-92-1 |Lead 5.8 P

7439-85-4 |Magnesium 206] J P

7439-96-5 |Manganese 12.7 P

7439-97-6 |Mercury 0.085 AV

7440-02-0 |Nickel 1.4 J P

7440-09-7 |Potassium 369 U P

7782-49-2 | Selenium 26| U p

7440-22-4 | Silver 0.67] J P

7440-23-5 |Sodium Y9 sel—+ i P |8

7440-28-0 | Thallium 18] 4 (W7 P | Ml

7440-62-2 |Vanadium 7.4 ; P

7440-66-6 | Zinc 9.9 J £ Y
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comments:
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP
1A-IN EPA SAMPLE NO.

MR01-DU02-8S03-08B

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.: 806155
Matrix: (soil/water) SOIL Lab Sample ID: S 806155-010-031-1/1
Level: (low/med) Date Recieved: 06/21/2008
98.0

Concentration Units (ug/L or mg/kg dry weight); MG/KG

CAS No. Analyte Concentration] C Q M

7429-90-5_| Aluminum 3000 P ‘

7440-36-0 | Antimony 017] V| T # P | MS&

7440-38-2 | Arsenic 0.87 ‘ P

7440-39-3 [Barium 24.6 P

7441-41-7 | Beryllium 0, 3L vorT——| (& P B

7440-43-9 |Cadmium 025 J P

7440-70-2 | Calcium 5330 -/ P |MOP

7440-47-3 | Chromiumn 6.9 P

7440-48-4 |Cobalt 0.17] J P

7440-47-3 | Copper 4,7 P

7438-89-6 |lron 1930 P

7439-92-1 |Lead 10.2 P

7439-95-4 |Magnesium 180 J P

74398-96-5 |[Manganese 158.3 P

7439-97-6 |Mercury 0.12 AV

7440-02-0 |Nickel 111 J P

7440-09-7 |Potassium 359 U P

7782-49-2 |Selenium 041 J P

7440-22-4 |[Silver 1.8 P

7440-23-5 |Sodium 3571 sl | W P | A

7440-28-0 | Thallium 18] Y |[U7 K P (MSt-

7440-62-2 |Vanadium 54 P

7440-66-6 | Zinc 22.0 —- ¢ P g;_l)
Calor Before: GREY Clarity Before: MEDIUM Texture: NA
Calor After: YELLOW Clarity After: CLEAR Artifacts: NA
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A -IN

EPA SAMPLE NO.

MRO01-DU02-S802-08B

Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.: 806155
Matrix: (soil/water) SOIL Lab Sample ID: S 806155-011-025-1/3
level: (low/med) Date Recieved: 06/21/2008
% Solids: 81.7
Concentration Units (ug/L or mg/kg dry weight): MG/KG
|__ CAS No. Analyte Conceniration| C Q M
7428-90-5 |Aluminum 3330 P
7440-36-0 | Antimony 06| | o o P |MSL~
7440-38-2 | Arsenic 1.0 ¢ P
7440-39-3 [Barium 25.9 P
7441-41-7  |Beryllium 8. 4S5 9075 —d— | (A P |BL
7440-43-9 |Cadmium 0.24] J P
7440-70-2 |Calcium 4000 — f P_MOP
7440-47-3 |Chromium 7.1 P
7440-48-4 |Cobalt 0.15] J P i
7440-47-3 |Copper 4.8 P
7439-89-6 |lron 1990 P
7439-92-1 |[Lead 9.9 P
7439-95-4 [Magnesium 136 J P
7439-96-5 |Manganese 12.6 » P ‘
7439-97-6 | Mercury 0.064 - N AV_| MSH
7440-02-0 | Nickel 14 J ' P
7440-09-7 | Potassium 4501 U P
7782-49-2 [Selenium 31 U P
7440-22-4 |[Silver 1.9 P
7440-23-5 |Sodium 4SO 83l | A P | BL
7440-28-0 | Thallium 220 Wl o P_| MSL
7440-62-2 |Vanadium 55 _ P
7440666 |Zinc 20.0 - g ] S$D
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
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USEPA - CLP
1A-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.
MR01-DU03-5502-088B

Lab Name: GPL LABORATORIES, LL Contract;
Lab Code; Case No.: NRAS No.: SDG No.: 806155
Matrix: (sollfwater) SOIL Lab Sample ID: S 806155-012-033-1/1
Level: {low/med) Date Recieved: 06/21/2008
% Solids: 94.3
Concentration Units (ug/L. or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration] C Q M
7429-90-5 |Aluminum 3-5'80 ) P
7440-36-0 {Antimony o4l J | T M P | MSi~
7440-38-2 | Arsenic 0.99] / P
7440-39-3 |Barium 17.7 P
7441-41-7 _|Beryllium 0.33-0086 7 | W P B
7440-43-9 |Cadmium 0.14| J . P
7440-70-2 | Calcium 13700 5/ P yupp
7440-47-3 [Chromium 5.6 P
7440-48-4 {Cobalt 0.24] J P
7440-47-3 |Copper 2.9 P
7438-89-6 |Iron 2510 P
7439-92-1 |Lead 11.0 P
7438-95-4 | Magnesium 341 J P
7439-96-5 |Manganese 26.9 P
7439-97-6 |Mercury 0.043 T M AV_| MSH
7440-02-0 _|Nickel 1.3 J ! P
7440-09-7 |Potassium 374 U P
7782-49-2 |Selenium 0.35] J P
7440-22-4 | Silver 0.54] J P
7440-23-5 | Sodium 27Y 40H—— U P | &L
7440-28-0 | Thallium 18] Y| b7 N/ P | Mot
7440-62-2 | Vanadium 7.1 P |
7440-66-6 | Zinc 12.2 J P | SD
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A-IN

'\TQ\

EPA SAMPLE NO.
MRO01-DU03-5503-08B

Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.: 806155
Matrix: (soilfwater) SOIL Lab Sample ID: S 806155-013-035-1M1
Level: (low/med) Date Recieved: 06/21/2008
% Solids: 81.8
Concentration Units (ug/l. or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration| C Q ] M
7429-90-5 | Aluminum 3730 P ~
7440-36-0 | Antimony 53] W | puJN p_jMSL
7440-38-2 | Arsenic 1.0 ° P
7440-39-3 |Barium 20.2 P
7441-41-7 | Beryllium 0 M Y-0-098—d— | (A P (¢
7440-43-9 | Cadmium 017] J ., P
7440-70-2 | Calcium 13400 5 ¥ P LIADP
7440-47-3 |Chromium 6.2 P
7440-48-4 | Cobalt 026 J P
7440-47-3 |Caopper 35 P
7439-89-6 |lron 2660 P
7439-92-1 |[Lead 8.8 P
7439-95-4 |Magnesium 334 J P
7439-96-5 [Manganese 26.6 P P
7439-97-6 |Mercury 0.090 J KA av | Mg "f
7440-02-0 |Nickel 1.5 J P
7440-09-7 |Potassium 443] U P
7782-49-2 |Selenium 043 J P
7440-22-4 | Silver 087 J P
7440-23-5 |Sadium yyz3 283 | P | BL
7440-28-0 | Thallium 22 W o p_|MSL
7440-62-2 |Vanadium 7.4 P
7440-66-6 |Zinc 12.9 T ¥ P DD
- 7 .
Coalor Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A-IN

EPA SAMPLE NO.

MRO01-DU03-S501-08B

A Glisles

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.: 806155
Matrix: {soil/water) SOIL Lab Sample ID: S 806155-014-037-111
Level: (low/med) Date Recieved: 06/21/2008
97.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration| C Q M

7429-90-5 |Aluminum 3570 P

7440-36-0 |Antimony 014 J |To W P IS

7440-38-2 |Arsenic 0.86 P

7440-39-3 | Barium 18.6 P

7441-41-7 |Beryllium 4. 30088 4 | {0 P {&L

7440-43-9 | Cadmium 0.16f J . P

7440-70-2 | Calcium 9750 -/ P_| MOP

7440-47-3 |Chromium 5.8 P

7440-48-4 |Cobalt 0231 J P

7440-47-3 |Copper 3.6 P

7439-89-6 |lron 2470 P

7439-92-1 |Lead 10.4 P

7439-95-4 |Magnesium 293 J P

7439-96-5 |Manganese 24.9 P

7439-97-6 | Mercury 0023 [ o AV | MSH

7440-02-0 |Nickel 1.3 4 ' P

7440-09-7 [Potassium 363 U P

7782-49-2 |[Selenium 25 U P

7440-22-4 | Silver 0.75 P

7440-23-5 | Sodium 2032 wel— P_|b

7440-28-0 | Thallium 18] W g W P_ s

7440-62-2 |Vanadium 6.9 P

7440-66-6 |Zinc 13.4 - P LD
Color Before: GREY Clarity Before: MEDIUM Texture: NA
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
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ENVIRONMENTAL

Data Services, Inc

PERCHLORATE
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, UXO0-01, CTO-168 SDG #: 806155
Client: CH2M HILL, Inc., Virginia Beach, Virginia Date: September 15, 2008
Laboratory: GPL Laboratories, Frederick, Maryland Reviewer: _Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO1-EB061908 806155-002 Water
2 MRO1-SS07-08B 806155-003 Soil
3 MRO01-SS09-08B 806155-004 Soil
4 MR01-SS15-08B 806155-005 Soil
5 MRO01-SS06-08B 806155-006 Soil
6 MR01-DU01-5501-08B 806155-007 Soil
7 MR01-DU02-S501-08B 806155-008 Soil
8 MR01-DU01-S503-08B 806155-009 Soil
8§MS MRO01-DU01-S503-08BMS 806155-009MS Soil
8§MSD MRO1-DU01-SS03-08BMSD 806155-009MSD Soil
9 MRO01-DU02-SS03-08B 806155-010 Soil
10 MRO1-DU02-SS02-08B 806155-011 Soil
10MS MRO01-DU02-SS02-08BMS 806155-011MS Soil
10MSD MRO1-DU(02-SS02-08BMSD 806155-011MSD Soil
11 MRO01-DU03-SS02-08B 806155-012 Soil
12 MR01-DU03-S503-08B 806155-013 Soil
13 MRO1-DU03-SS01-08B 806155-014 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.

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



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

Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L ug/L
MRO1-FB061908 None - ND - - - -
MRO1-EB061908 None - ND - - - - |

Matrix Spike/Duplicate - The matrix spike/duplicate sample exhibited acceptable %R and RPD

values.

LCS - The LCS samples exhibited acceptable %R values.

Field Duplicates - Field duplicate samples were not included in this data package.

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc.

September 15, 2008

Camp Lejeune, CTO-168
SDG #: 806155 - Perchlorate
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FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

LABORATORIES
A Sorenson Company

Date Printed...ccrveest

Client Nam@.seoosveseet
Client Ref Number....:
. Sampling Site...ccueast
Release Nuomber.......:

Date Recelved..cevseess

27-JUR-08 19:25

GPL Laboratories
B0O615S

CAMP LEJEUNE UX0-0l
806155

25-JUN-08 00:00

Ciient Sample Name:
DCL Sample Name..,.:
DCL Report Group..:

Matrix..,ceocees .o
Date Sampled......:
Reporting Units...:
Report Basis......:

.

Form RLIMS63A-V1.4
06270819255734
Page 3

50855087

MRO1-EB06190|8B

0BB03196
48EB-0504-03
VATER

19-~-JUN-D8 15:45
ug/L

lAs Received []bried

DCL Preparation Group: Not Applicable DCL Analysis Group: GO85VQOQT
Date Prepared.ccsecset 26~JUN-08 00300 Analysis Method...: 6850
Preparation Method...: 6850 Instrument Type...: LC/MS
Aliquot Weight/Volume: Not Applicable Instrument ID.....$: LCMS02
Net Weilght/Volume....3: Not Required Column Type.......: KP~RPPX250
K primary
[Ocenfirmation
Anmalytical Results
Date
Analyte Analyzed MDL Result Comment | Qual. |Dilution PQL
Perchlorate- - 27-JUN-08 05:20| 0.0663 RD ) u 1 0.200
gqulg ¢ s
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com 150 of 188

FAX (801) 268-9992

E-mail: lab@datachem.com



L
A
pate Printed.........:
Client Meme..........:
Client Ref MNumber....:
sampling Site........:

Release Number.......:

Date Received........:

DCL Preparation Group:

¥ot Applicable

FORM A (TYPE I)

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Client Sample Name:
DCL Sample MName...:
DCL Report Group..:

Matrix........ caaat
Date Sampled......:
Reporting Units...:
Report Basis......:
Pgrcant Solids....:

Form RLIMS63A-V1.4

7

07110815044829

Page 3

AR

55076

MRO1-SS07-08B
08E03184
08E-0504—01

SOIL

19~-JUN-08 14:50
ug/kg

[JAs Received {]Dried
94,27

DCL Analysis Group: GO85YOQOF
Date Prepared........: 01-JUL-0B 00:00 Apalysis #ethod...: 6850
Preparation Method...: 6850 Instrument Type...:,C/Ms
Aliguot Weight/Volume: 1.00g Instrument ID.....: LCMS02
Met Weight/Volume....: Not Reguired Column Type.......: RKP-R2PX250

" ElPrimary
[N confirmation
Analytical Results
Date I

Analyte Analyzad MDL Resulx: Commant Quzl. {pilution QL
Perchlorate 03-JUL-08 04:22 0.703 MD i | u | 1 2.12

W
/Ucf[(SlDtb

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547

Phone (801) 266-7700

FAX (801) 268-9992

Web Page: www.datachem.com

E-mail: lab@datachem.com
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DATAS

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

LABORATORI ES
A Sorenson Company
pDate Printed.........: 11-JUL-08 15:04

Client Name..........:
Client Ref Number
Sampling Sites........:

Relaasa lumber

Date Received........ :

PCL Preparation Group:
Date Prepared........ 4
Preparation Method...:
Aliguot Weight/Volume:
Net Weight/Volunme

Analytical Resulis

GPL Laboratories

: B0O6155

CaMP LEJEUNE UX0-01

: 806155

25-JuN-08 00:00

Not applicable
01-JUL-08 00:00
6850

1.00g

: Mot Required

Client Sample Name:
DCL Sample Name...:
DCL Report Group..:

HMatriz..... .. 0.ou
Date Sampled......
Reporting Units...:
Report Basis......:
Percent Solids....:

DCL &nalysis Group:
Analysis Methad...:
Instrument Type...:
Instrument ID.....:
Calumn Type..

s e e

7

Form RLIMS63A-V1.4
07110815044829
Page 4

JLERTECRT

s0855077

MR0O1-5509~08|B
08E03185
08E-0504-01

: SOXIL
: 19-JUN-08 12:40

ug/kg
[Jas Received K]Dried
93.51

GOBS5SYOOF
6850
LC/MS
LCMSO02

: RP=-RPPX250

XiPrimary
[Oconfirmation

Date
Xnalyte Analyzed MDL Result Conment | Qual. |Dilution QL
Perchlorate 03-JUL~08 04:44 0.709 ND ¢] 1 2.14

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Web Page: www.datachem.com

Phone (801) 266-7700
FAX (801) 268-9992

u%\\si“(l

E-mail: lab@datachem.com
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DATA

LABORATOR
A Sorenson Co
Date Printed.........

Client MName....

Sampling Site.
Release

Number.......

Date Received

DCL Preparation Group
Date Prepared
Preparation Method...
&liguot Weight/Velume
Net Weight/Volume

Analytical Results

g

FORM A

: GPL Laboratories
Client Ref MNumber....:

BO&155

: 806155

: 25~JUN-0B 00:00

: Not Applicable
: 01-JUL-08 00:00
: 6850
:1.00g

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

4

Form RLIMS63A-V1.4
07110815044829
Page 5

AL

sS0B55078

(TYPE I)

Client Sample Mame: MRO1-8S15-08|B
DCL Sample Name...: 0BECG3186

DCL Report Group..: 0BE-D504-01
Matrig............2 SOIL

Date Sampled......: 18-JUN-0B 14:30
Reparting Units...: ug/kg

Report Basis......:[]As Received E|Dried
Percent Solids....: 97.38

DCL Analysis Group: GO085YOQCF
Analysis Method...: 6850

Instrument Tvpe...: LC/MS
Instrumept ID.....: LCHSOQ2

Column Type.......: KP-RPPX250

Klerimary
[Nconfirmation

Analyte Angi§§ed MDL E Rasult % Comment iQual.lDilution PQL
Perchlorate 03-JUL-08 05:05! 0.6B1 | ND i i v | 1 2.05
A
9“ wsloﬁ
960 West LeVoy Drive / Salt'lLake City, Utah 84123-2547 8
Phone (801) 266-7700 Web Page: www.datachem.com 162 of 188

FAX (801) 268-9992
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LABORATORL} ES

3 Sorenson Company
Date Printed.........: 11-JUL-08 15:04
Client Name..........: GPL Laboratories
Client Ref Number....: BO6155
sampling Site........ : CAMP LEJEUNE UX0-01
Ralazase Mumber.......: 806155
Date EBeceived........: 25-3UN-08 00:00
DCL Preparation Group: Mot Applicable
Data Prepared........: 01-JUL-08 00:00
Preparation Method...: 5850
Aliguoi Weight volume: 1.00g
Net Weight/Volume....: Not Reguired

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Client Sample Name:
DCL Sample Name...:
DCL Report Group..:

Matrix
bate Sampled

Reporting Units...:

Report Basis
Percent Solids

DCL Analysis Group:
: 6850
Instrument Type...:

Analysis Method...

Instrument ID.
Colunn Tvpe...

-

Form RLIMS63A-V1.4
07110815044829
Page 6

IR

s085s079

MRO1-5S06—08|B
08803187
08E-0504—-01

: SO1L
: 19-JUN-08

14:40
ug/kg

: [JAs Received EiDried
: 69.97

GOBSYOOF

LC/MS

: LCMS02

KP-RPPX250
XiPrimary
[Jconfirmation

Date i i
Analytse | Analyzed MDL | Result Comment ‘Qual.'Dilution! PQL
®erchlorate ]03-JuL—08 05:26 ] 0.948 | ND | v | 1 | 2.86
q‘,glbg
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 0
Phone (801) 266-7700 Web Page: www.datachem.com 163 of 188

FAX (801) 268-9992

E-mail: lab@datachem.com



e

Ao
— FORM A (TYPE I) Form RLIMS63A-V1.4
D AFE‘ A_x SINGLE METHOD ANALYSES 07110815044829
o= Page 7
CHEM  snoeue mwvsss owon saees I
i i
Q’gfigﬁsz;'%gépgjy 50855078
pate Printed.........: 11-JUL-08 15:04 Client Sample Name: MR01-DU01-SsS|01-088
DCL Sample Name...: 08E03188
Client Mame......... .: GPL Laboratories DCL Repert Group,,.: 0BE~0504-01
Client Ref Number....: 806155
Sampling Site........ s CAMP LEJEUNE UX0-01 Matrdx. ..., 1 SOIL
Releass Number..... ..: 806155 Date Sampled......: 19-JUN-08 15:00
Reporting Units...,: ug/kg
bate Received........: 25-JUN-08 00:00 Report Basis......:[JAs Received E]Dried
Percent $olids....: 74,23

DCYL Preparation Group: Not Applicable DCL Analysis Group: GO35YDOF

pate Prepared........: 01-JUL-08 00:00 Anzlysis Method...: €850
breparation Method.,.: §850 Instrument Type...: LC/MS
Aliguot Weight/Velume: 1.00g Instrument ID.....: LCMSO02

Net Weight/Volume....: Not Reguired Column Type.......: KP—RPPX250

K Primary
[OcCenfirmation

Analytical Resultis

Analvte Angiized i MDL ' Resulco Commant Qual. |Dilution PQL
Berchlorate 03-JUL-08 05:48| 0,893 | ™D | u 1 2.69
qlisto8
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 WVeb Page: www.datachem.com 164-0f1$8]
FAX (801) 268-9992 E-mail: lab@datachem.com



3

FORM A (TYPE I) Form RLIMS63A-V1.4

SINGLE HMETHOD ANALYSES

07110815044829
Page 8
SAWPLE ANALYSIS DATA SHEET T
s085507cC l
: 11-JUL-08 15:04 Client Sample Name: MRO1-DUO2-SS{01-08B
DCL Sample Name...: 08E0318%
Cliant Name........ ..! GPL Laboratories DCL Report Group..: 08E-0504-01
Client Ref MNumber....: 806155
Sampling Site........: CAMP LEJEUNE UX0-01 Matrix........... . SOIL
Releass Number....... : 806155 Date Sampled......: 19-JUN-08 16:15
Reporting Units...: ug/kg
Date Resceived........: 25-JUN-08 00:00 Report Basis......:[JAs Received ElDried
Percent Solids....: 96.66
DCL Preparation Group: Not Applicable DCL Analysis Group: GO85Y00F
Date Prepared....... .1 01-JUL-08 00:00 Analysis Method...: 6850
Praparation Method,..: 6850 Instrument Type...: LC/MNS
xliquot Weight/Veolume: 1.00g Instrument ID..... : LCMSO02
Met Weight/Volume....: Not Reguired Column Type.......: KP-RPPX250
KlPrimary

[Jconfirmation

Analytical Results

Date s
snalyte Analyzed i MDL Result Comment [ Qual., |Pilution QL
Perchlorate 03~JUL-08 06:09| 0,686 ND u 1 2.07

S
q)i5l s>
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547

Phone (801) 266-7700 Web Page: www.datachem.com 165 of1881 1
FAX (801) 268-9992 E-mail: lab@datachem.com



A Sorenson Company

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

pate Printed.........: 11-JUL-08 15:04 Client sample Name:
DCL Sample Name...:

client Mame..........: GPL Laboratories DCL Report Group..:

Client Ref Number....: 806155

Sampling Site........: CAMP LEJEUNE UXO-01 Matrix... ... e

Release Mumber.......: 806155

Date Received........:

DCL Preparation Group: Not Applicable
Date Prepared........:
Preparation Method...:
Aliguot Weight/Volume:
Net Weight/Volume....:

6850
1.00¢q
Not Reguired

Analytical Results

25-JUN-0B 00:00

01-JUL—-08 0Q:00

Date Sampled

Reporting Units...:

Report Basis......:
Percent Solids

DCL Analysis Group:

Columnr Type

Analysis Method...:
Instrument Type...:
Iinstrument ID :

g

Form RLIMS63A-V1.4
07110815044829
Page 9

AL

S085807D

MRO1-DPU01-S5]03-08B
0BEQO31S0
08E-0504—-01

: SOIL

19~-JUN-08 16:00
ug/kg

[Jas Received Eibried
98.83

GOB5Y00F

6850

LC/MS

LCMS02
Kp~RPPX250
Klerimary
[dconfirmation

Date :
Analyte Analyzed HDL i Rasulz Comnent | Qual. [Dilution PQL
Perchlorate 03-JUL~08 07:13 90.671 i ND i U 1 2.02

960 West LeVoy Drive / Salt[{
Phone (801) 266-7700
FAX (801) 268-9992

ﬂd(nsl&g |

ake City, Utah 84123-2547
Web Page: www.datachenm.com
E-mail: lab@datachem.com

166 of18132



FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

LABODRATORIES
A Sorenson Compan
bate Printed.........: L1-JUL-08 15:04 Client Sample Name:
DCL Sample Name...:
Client Name...... .+..! GPL Laboratories DCL Report Group..:
Client Ref Number....: 806155
Sampling Site...... ..: CAMP LEJEUNE UX0-01 Matrix......... P
Raleass Numbsr....... : B0O61I55 Date Sampled......:
Reporting Units...:
Data Raceived........: 25-JUN-08 00:00 Report Basis......:
Percent Solids....:
DCL Preparation Group: Mot Applicable DCL Analysis Group:
Dat2 Prepared........: 01~JUL-08 00:00 Analysis Method...:
Preparation ilethod...: 6850 Instrument Type...:
Aliguot Weight/Volume: 1.00g Instrument ID..... :
et Weight/Volume....: Net Reguired

Analytical Results

Column Type.......:

T

Form RLIMS63A-V1.4

07110815044829
Page 10
LN 0L

S085S07H

MRO1-DUQ2-SS|03-08B
0803191
08E~-0504-01

SOIL

19-JUN~08 16:30
ug/kg

Mas Received ] bried
57.98

GO0B5YQOF

6850

LC/MS

LCHMS02
KP—RPPX250
KlPrimary
[JConficrmation

snalyte Angi;ged MDL Result Comment Qual. |pilution QL
Perchlorate 03~-JUL-~08 08:17 0.677 ND u 1 2.04
(V.
‘alisley
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 WVeb Page: www.datachem.com 167 of 184 3

FAX (801) 268-9992

E-mail: lab@datachem.com
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FORM A (TYPE 1I) Form RLIMS63A-V1.4

SINGLE METHOD ANALYSES

PisbonsRT

-
ar——

—

[ m—

[t —

A

X ———

) O —8)

kil o —]

Ej g ———
& a—

=

07110815044829
Page 11
SAMPLE ANALYSIS DATA SHEET
A Sorenson Company $0855073

Date Printed..... : 11-JUL-08 15:04

Client Name : GPL Laboratories

Client Sample Name:
DCL Sample MName...:
DCL Report Group..:

MRO1-DUD2-SS|02-08B
08E03192
08E-0504-01

Client Ref Number....: 806155
Sampling Site........: CAMP LEJEUNE UX0-01 Matrix.......... .. SOIL
Release Mumber.......: 806155 Date Sampled......: 19-JUN-08 16:20

Reporting Units...: ug/kg
Date Received........ : 25~-JUN-08 00:00 Report Basis......:[Jas Received [{Dried
Percent Solids....: 81.71
DCL Preparation Group: Not Applicable DCL Analysis Group: GOBSYCQOF
bate Prepared....... .31 01-JUL-08 00:00 analysis Method...: €850
Preparation Method...; 6850 Instrument Type...: LC/ANS
Aliguet Weight/Volume: 1.00g Instrument ID,....: LCMSO02

Net Weight/Veolume

Analytical Results

Column Type.......

KP—RPPX250
K rrimary

(Oconfirmation

Date
Analvte &nalvzed MDL Besult Comment | Qual. |[Dilution QL
Perchlorate 03-JUL-08 0B:381 0.811 ¥D | U 1 2.45

' gllSlbé |
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547

Web Page: www.datachem.com
E-mail: lab@datachem.com

Phone (801) 266-7700
FAX (801) 268-9992
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LABORATAQORI

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

ES

A Sorenson Company

||

Form RLIMS63A-V1.4
07110815044829
Page 12

[T

S685s507H

pate Printed.........: 11-JUL-08 15:04 Client Sample Name: MR0O1-DU03-SS|02-08B
DCL Sample ¥ame...: 0BE03193

Client Mame..........% GPL Laboratories DCL Report Group..: 0BE-0504-01

Client Ref Number....: 806155

Sampling Site...... ..+ CAMP LEJBUNE UX0-01 Matrix..... veess..d SOIL

Z2lgass Mumber.......: 806155 Date Sampled...... : 19-5UN-08 16:55
Reporting Units...: ug/kg

Date Receivad..... ceet 25-3UN-08 00:00 Report Basis......:[JAs Received EiDried
Percent Solids....: 94.26

DCL Preparation Group: Not Applicable DCL Analysis Group: GOSSYOQF

Date Prepared........ : 01-3UL-08 00:00 Analysis Method...: 6850

treparation Method...: 6850 Instrument Type...: LC/MS

Aliguot Weight/Volume: 1.00g Instrument ID.....: LCMSO02

Met Weight/Volume....: Not Reguired Column Tvpe...... .1 RP~RPEX250

Kjprimary
[CGconfirmation
Analytical Results
Date T
analyts Analyvzed MDL Result Comment Qual.|Dilution! QL
perchlorate 03-JUL-08 20:00 | 0.703 ND v |1 [ 2.:2
qhs 108
960 VWest LeVoy Drive / Salt Lake City, Utah 84123-2547 g 5
Phone (801) 266-7700 Web Page: www.datachem.com 169 of 18

FAX (801) 268-9992

E-mail: labBdatachem.com



Client Name.......... :
Client Ref Number....:
Sampling Site.
Release Number....... H

Date Received..... ool

DCL Preparation Group:
Date Prepared.....
Preparation Metheod...:
Aliguot Weight/Volume:
Net Weight/Veolume....:

Analytical Results

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

ny

: 11-JUL-08 15:04

GPL Laboratories
806155

CAMP? LEJEUNE UXO~01
806155

25~JUN~08 00:00

Not Applicable

: 01-3UL-08 00:00

6850
1.00g
Not Reguired

Client Sample Name:
DCL Sample dMame.,..:
DCL Report Group..:

Matrix....... e
Date Sampled......:
FReporting Units...:
Report Basis......:
Percent Solids....:

DCL Analysis Group:
Analysis Method...:
Instrument Type...:
Instrument ID.....:

Column Type.......

' L

Form RLIMS63A-V1.4
07110815044829

Page 13

AR T

5085s507N

MR01-DUD3-55]03-088
08E03194
08E—0504-01

: SOIL

19-JUN-08 17:00
ug/kg

Cjas Received EDried
§1.82

GO83YO0OF
6850
LC/MS
LCHS02

: KP-RPPX250

HiPrimary
Jconfirmation

Analyte

Result | Comment | Qual.

Dilution1 PQL

Parchlorate

| ND | U

1 ] 2.44

(]

o)

1Sl N4

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547

Phone (801) 266-7700
FAX (801) 268-9992

Web Page: www.datachem.com
E-mail: lab@datachem.com
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DATAS
G

Date

Clie
Clie
Samp

Rgle

Date

LABORATOR! ES
A Sorenson Company
Printed.........: 11-JUL-08 15:04
nt Name..... “....2 GPL Laboratories
nt Ref Number....: B0615%
ling Site....... .3 CAMP LEJEUNE UX0-01
as2 MNumber.......: 806155
Received........: 25-3JUN-08 00:00
reparation Group: Not Applicable
Prebared ........ : 01-JUL-0B 00:00
aration Method. 1 6850
uok lelght/Volume. 1.00g
Weiaght/Volume....: Not Reguired

Analytical Results

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Client Sample Name:

DCL Sample Name...

Matrix....
Pate Sampled

Report Basis

DCL Report Group.

Reporting Units...:

Dercent Solids...

DCL

Analysis Group:
Analysis Method...
Instrument Type...:
Instrument ID
Column Type..

2

Form RLIMS63A-V1.4
07110815044829

Page 14
Il

AT

5085s07P

MRO1~DUO3-55|01-088

: BBE03195
.: 08E-0504-01

S0IL
19-JUN-08 36:590
uvg/kg

: {7]As Received KiDried

87.0¢0

G0B5YO00F

: 6850

LC/HS

: LCMSO02

KP~RPPX250
Klerimaxy
Mconfirmation

FAX (801) 268-

9992

E-mail: lab@datachem.com

Analivoe Angi;:ed i MDL Result Comment Qual. Dilutionz' QL
terchlorate 03-JUL-08 10:24 ]| 0.684 ND v | 1 I 2.06
”l'lS .7
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 )
Phone (801) 266-7700 Veb Page: www.datachem.com 171 of 188



ENVIRONMENTAL

Data.Services, Inc

EXPLOSIVES
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, UX0-01, CTO-168 SDG #: 806155
Client: CH2M HILL, Inc., Virginia Beach, Virginia Date: September 15, 2008
Laboratory: GPL Laboratories, Frederick, Maryland Reviewer: Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO1-FB061908 806155-001 Water
2 MRO1-EB061908 806155-002 Water
3 MRO01-SS07-08B 806155-003 Soil
4 MRO01-SS09-08B 806155-004 Soil
5 MRO1-SS15-08B 806155-005 Soil
6 MRO1-SS06-08B 806155-006 Soil
7 MRO01-DU01-SS01-08B 806155-007 Soil
8 MRO01-DU02-SS01-08B 806155-008 Soil
9 MRO1-DU01-SS03-08B 806155-009 Soil
IMS MRO01-DU01-SS03-08BMS 806155-009MS Soil
IMSD MRO01-DU01-SS03-08BMSD 806155-009MSD Soil
10 MRO01-DU02-SS03-08B 806155-010 Soil
11 MRO01-DU02-SS02-08B 806155-011 Soil
11MS MRO01-DU02-SS02-08BMS 806155-011M8S Soil
11MSD MRO01-DU02-SS02-08BMSD 806155-011MSD Soil
12 MRO01-DU03-S802-08B 806155-012 Soil
13 MRO01-DU03-SS03-08B 806155-013 Soil
14 MRO01-DU03-8S01-08B 806155-014 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.

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



Surrogates - All samples exhibited acceptable surrogate recoveries except the following.

Sample ID Surrogate %R | Qualifier
5 4-Nitroaniline | 153% None - All ND

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
9 2,4,6-Trinitrotoluene 148%/148%/ 0Ok None - Sample ND
2,4-Dinitrotoluene 128%/132%/0k None - Sample ND
Nitrobenzene 132%/136%/0k None - Sample ND___|
11 2.,4,6-Trinitrotoluene 144%/148%/0Ok None - Sample ND 1
| 2,4-Dinitrotoluene 128%/128%/0Ok None - Sample ND |
L | Nitrobenzene 128%/132%/Ok None - Sample ND |

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

Method Blank - The method blanks were free of contamination.

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

L Blank ID Compound Conc. Action Leveﬂ Qualifier Affected Samples
ug/L ug/L

| MRO1-FB061908 None - ND - ; 3

| MRO1-EB061908 None - ND - [ - ; -

Field Duplicates - Field duplicate samples were not included in this data package.

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

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc. 2 Camp Lejeune, CTO-168
September 15, 2008 SDG #: 806155 - Explosives



Ty GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
L MRO01-FB061908 |
Lab Name : GPL Laboratories Client. : CH2M Hill Inc
Lab Code : GPL SAS NO.:
Case No. : SDG NO: 806155
Matrix : (Soil / Water) ~ WATER Lab Sample D : 806155-001-001-1/1
Sample Volume ; 1000 Lab Fite ID : LCD41928.D
% Moisture: Date Received 06/21/2008
Extraction: EXT_SwWa330 Date Extracted: 06/24/2008
Extract Volume: 20 mlL Date Analyzed 07/04/2008
Injection Volume : 100 pL Dilution Factor : 1
GPC Clean up (YIN): pH:
Concentration Units {ug/L. or ug/kg dry weight ) : ug/L
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.20 U
98-65-0 1,3-Dinitrobenzene 0.20 U
418-96-7 2,4,6-Trinitrotoluene 020] U
121-14-2 2.4-Dinitrotoluene 0.20 U
606-20-2 2,6-Dinitrotoluene 0.20 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0200 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0:20 U
2691-41-0 HMX 0.40 U
98-95-3 Nitrobenzene 0200 U
121-82-4 RDX 040 U
479-45-8 Tetryl 0.40 U
99-08-1 m-Nitrololuene 0.40 4]
88-72-2 o-Nitrotoluene 040, U
99-99-0 p-Nitrotoluene 040 U
Q( N FORM I SW8330
9 of 188
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] GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MRO01-EB061908

Lab Name : GPL Lahoratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO.:

Case No. : SDG NO: 806155

Matrix : (Soil / Water) ~ WATER Lab Sample ID : 806155-002-003-1/1

Sample Volume : 1000 Lab File ID : LCD41929.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SWwa8330 Date Extracted: 06/24/2008

Extract Volume: 20 mL Date Analyzed 07/04/2008

Injection Volume : 100 pL Dilution Factor : 1

GPC Clean up (Y/N): pH:

Concentration Units (ug/L or ug/kg dry weight ) : ug/L.
CAS NO COMPOQUND Q
99-35-4 1,3,5-Trinitrobenzene 0.20 ]
99-65-0 1,3-Dinitrobenzene 0.20 u
118-96-7 2,4,6-Trinitrotoluene 0.20 U
121-14-2 2,4-Dinitrotoluene 0.20] U
606-20-2 2,6-Dinitrotoluene 0.20 u
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.20 U
19406-51-0 4-Amino-2,6-Dinifrotoluene 0.20 U
2691-41-0 HMX 0.40 8]
98-95-3 Nitrobenzene 0.20 U
121-82-4 RDX 0.40 u
479-45-8 Tetryl 0.40 U
99-08-1 m-Nitrotoluene 0.40 u
88-72-2 o-Nitrotoluene 0.40 )
99-99-0 p-Nitrotoluene 0.40 U
W FORM I SW8330
10 of 188
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Y GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-8807-08B

Lab Name : GPL Laboratories Client. : CH2M Hill inc

Lab Code : GPL SAS NO.:

Case No. : SDG NO: 806155

Matrix : (Soil / Water) S0IL Lab Sample ID : 806155-003-007-1/1

Sample Volume : 2 LabFile ID: LCD41956.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SWB8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/05/2008

Injection Volume : 100 pL Dilution Factor : 1

GPC Clean up (Y/N): pH:

Concentration Units {ug/L or ug/kg dry weighf)- : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 u
118-96-7 2,4,6-Trinitrotoluene 010] U
121-14-2 2.4-Dinitrofoluene 0.10 u
606-20-2 2,.6-Dinitrotoluene 0.10 V]
35672-78-2 2-Amino-4,6-Dinitrotoluene 0.10| U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 ]
98-95-3 Nitrobenzene 0.10f U
121-82-4 RDX 020 U
479-45-8 Tetryt 0.20 U
99-08-1 m-Nitrotoluene 0.20 u
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 |p-Nitrotoluene 0.20 U
b@] FORM I SW8330
11 0of 188
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1 | GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-8508-08B

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO.:

Case No. : SDG NO: 806155

Matrix : (Soil / Water)  SOIL Lab Sample ID : 806155-004-009-1/1

Sample Volume : 2 Lab FileID : LCD41857.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_8SwW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/05/2008

Injection Volume : 100 pL Dilution Factor : 1

GPC Clean up (Y/N): pH:

Concentration Units {ug/L or ug/kg dry weight } ; mag/kg -
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2.4,6-Trinitrotoluene 0.10 u
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinitrotoluene 0.10 ]
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 u
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 u
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.0 u
121-82-4 |RDX 0.20 U
479-45-8 [Tetryl 0200 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 |p-Nitrotoluene 020] U
{U(/\} FORM I SW8330
12 of 188
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Y GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-S515-08B ]

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO.:

Case No. : SDG NO: 806155

Matrix : (Soil / Water}  SOIL Lab Sample ID : 806155-005-011-1/1

Sample Volume : LabFile ID: LCD41958.D

% Moisture: Date Received 06/21/2008

Extraction: Date Extracted:

Extract Volume: mL Date Analyzed 07/05/2008

Injection Volume : 100 uL Dilution Factor : 1

GPC Clean up (Y/N): pH:

Concentration Units {ug/L. or ug/kg dry weight ) : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 |1,3-Dinitrobenzene 010] U
118-86-7 |2,4,6-Trinitrotoluene 010 U
121-14-2 |2,4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 u
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10] - U
121-82-4 RDX 0200 U
479-45-8 Tetryl 0.20 u
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 p-Nitrotoluene 0.20 U
U) FORM I SW8330
2 13 of 188
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GLL

GPL

FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-8S06-08B

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO.:

Case No. : SDG NO: 806155

Matrix : (Soil / Water)  SOIL Lab Sample ID : 806155-006-013-1/1

Sample Volume : 2 Lab File ID : LCD41959.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_Sw8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/05/2008

Injection Volume : 100 pL Dilution Factor : 1

GPC Clean up (Y/N): pH:

Concentration Units {ug/l. or ug/kg dry weight } : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 010 U
118-96-7 2.4,8-Trinitrotoluene 0.10 U
121-14-2 2.,4-Dinitrotoluene 0.10 U
606-20-2 |2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 010 U
2691-41-0 HMX 0.20 8]
98-95-3 Nitrobenzene 0.10 u
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 u
88-72-2 o-Nitrotoluene 0.20 u
99-99-0 p-Nitrotoluene 0.20 U
(UUA FORM 1 SW8330
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Y GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MRO01-DU01-SS501-08B

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO.:

Case No. : SDG NO: 806155

Matrix : (Soil / Water)  SOIL Lab Sample ID : 806155-007-015-1/1

Sample Volume : 2 Lab File ID : £LCD41962.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SwW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/05/2008

Injection Volume : 100 pL Dilution Factor : 1

GPC Clean up (Y/N): pH:

Concentration Un.its {ug/L or ug/kg dry weight ) : ma/kg
CAS NO COMPOUND Q
98-.35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 |1,3-Dinitrobenzene 010 U
118-96-7 2,4.6-Trinitrotoluene 0.10 U
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 u
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 0.20 u
479-45-8 Tetryl 0.20 u
99-08-1 m-Nitrotoluene 0.20 )
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 p-Nitrotoluene } 0200 U
OL(A) FORM I SW8330
15 of 188
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Y GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MRO1-DU02-S501-08B
Lab Name : GPL Laboratories Client. : CH2M Hill Inc
Lab Code : GPL SAS NO.:
Case No. : SDG NO: 806155
Matrix : (Soil / Water)  SOIL Lab Sample ID : 806155-008-017-1/1
Sample Volume : 2 LabFile 1D : L.CD41963.D
% Moisture: Date Received 06/21/2008
Extraction: EXT_SW8330 Date Extracted: 06/26/2008
Extract Volume: 20 mbL Date Analyzed 07/05/2008
Injection Volume : 100 H L Dilution Factor : 1
GPC Clean up (Y/N): pH:
Concentration Units (ug/L. or ug/kg dry weight ) : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2,4,6-Trinitrotoluene 0.10 U
121-14-2 2 4-Dinitrotoluene 0.10 U
606-20-2 2.6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 010 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 010 U
121-82-4 ROX 0.20 u
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 p-Nitrotoluene 0.20 u
N
}[,\(,J FORM 1 SW8330
16 of 188
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Y GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-DUO1-SS03-08B

Lab Name : GPL Laboratories Client. : CH2M Hilt Inc

Lab Code : GPL SAS NO.:

Case No. : SDG NO: 806155

Matrix : (Soil / Water)  SOIL Lab Sample ID : 806155-009-019-1/3

Sample Volume : 2 Lab File 1D : LCD41964.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SwW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/05/2008

Injection Volume : 100 pL Dilution Factor : 1

GPC Clean up (Y/N): pH:

Concentration Units (ug/L or ugfkg dry weight ) : mag/kg
CAS NO COMPOUND Q
98-35-4 1,3,5-Trinitrobenzene 0.10 u
99-65-0 1,3-Dinitrobenzene 0.10 U
118-86-7 2,4,6-Trinitrotoluene 0.10 U
121-14-2 2.4-Dinitrotoluene | 0.10 U
606-20-2 2,6-Dinitrotoluene | 0.10 u
35572-78-2 2-Amino-4,6-Dinitrotoluene | 0100 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10( U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 020 U
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 b-Nitrotoluene | 0.20 U
99-99-0 p-Nitrotoluene | 0.20 U
(«) FORM I SW8330
17 of 188
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GLL

GPL

FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-DU02-S803-08B

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO. :

Case No. : SDG NO: 806155

Matrix : {Soil / Water) SOIL Lab Sample ID : 806155-010-031-1/1

Sample Volume ; 2 Lab File ID : LCD41965.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/05/2008

Injection Volume : 100 ui Dilution Factor : 1

GPC Clean up (Y/N): pH:

Concentration Units (ug/L or Lig/kg dry weight ) : mo/kg
CAS NO COMPOQUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 u
99-65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2,4,6-Trinitrotoluene 0.10 U
121-14-2 2 4-Dinitrotoluene 010} U
606-20-2 2.6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 0.20 u
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 u
99-99-0 p-Nitrotoluene 020 U
ﬂv‘\) FORM I SW8330
q5 e 18 of 188



GLL

Laboratories

Lab Name :
Lab Code :

Case No. :

Matrix : (Soil / Water)

Sample Volume :

% Moisture:

Extraction:

Extract Volume:
Injection Volume :
GPC Clean up (Y/N):

GPL
FORM 1
ANALYSIS DATA SHEET

GPL Laboratories Client. :
GPL SASNO.:

SDG NO:
SOIL Lab Sample ID :
2 LabFile ID:

Date Received
EXT_SW8330 Date Extracted:
20 mL Date Analyzed
100 Bl Dilution Factor :

pH:

SAMPLE NO

MR01-DU02-8S02-088B

CH2M Hilt Inc

806155

806155-011-025-1/3

LCD41966.D

06/21/2008

06/26/2008

07/06/2008

1

Concentration Units (ug/l. or ug/kg dry weight ) : mglkg
CAS NO COMPOUND Q

99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2,4,6-Trinitrotoluene ] 0.10 U
121-14-2 2,4-Dinitrotoluene 0.10 u
606-20-2 2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
18406-51-0 4-Amino-2,6-Dinitrotoluene .10 U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 0.20 U
479-45-8 Tetryl | 0200 U
99-08-1 m-Nitrotoluene 0.20 u
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 p-Nitrotoluene | 0.20 U

gj FORMI SW8330
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7 GPL
FORM 1|
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-DU03-SS02-088

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO. :

Case No. : SDG NO: 806155

Matrix : (Soil / Water)  SOIL Lab Sample ID : 806155-012-033-1/1

Sample Volume : 2 Lab File ID : LCD41967.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_SwW8330 Date Extracted: 06/26/2008

Extract Volume: 20 mbL Date Analyzed 07/06/2008

Injection Volume : 100 pL Dilution Factor : 1

GPC Clean up (Y/N): pH:

Concentration Units {ug/L. or ug/kg dry weight ) : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 u
118-96-7 2,4 6-Trinitrotoluene 0.10 ]
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2.6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 u
98-95-3 Nitrobenzene .10 U
121-82-4 RDX 0.20 u
479-45-8 Tetryl 020 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 u
99-99-0 |p-Nitrotoluene 020 U
0 FORM I SWE8330
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Y GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-DU03-8S03-08B
l.ab Name : GPL Laboratories Client. : CH2M Hill inc
Lab Code : GPL SAS NO.:
Case No. : SDG NO: 806155
Matrix : (Soil / Water) SOIL Lab Sample ID : 806155-013-035-1/1
Sample Volume : 2 Lab File ID : LCD41968.D
% Moisture: Date Received 06/21/2008
Extraction: EXT_Swa330 Date Extracted: 06/26/2008
Extract Volume: 20 mL Date Analyzed 07/06/2008
Injection Volume : 100 HL Dilution Factor : 1
GPC Clean up (Y/N): pH:
Concentration Units (ug/L or ug/kg dry weight } : ma/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2.4,6-Trinitrotoluene 0.10 U
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 u
19406-51-D 4-Amino-2,6-Dinitrotoluene 0.10| ]
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 u
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 U
98-08-1 m-Nitrololuene 020 U
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 [p-Nitrotoluene 0.20 U
FORMI SW8330
[N
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45154

Y GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-DU03-5S01-08B

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO.:

Case No. : SDG NO: 806155

Matrix ; (Soil / Water) SOIL Lab Sample ID : 806155-014-037-1/1

Sample Volume : 2 Lab File ID : LCD41969.D

% Moisture: Date Received 06/21/2008

Extraction: EXT_Swa330 Date Extracted: 06/26/2008

Extract Volume: 20 mL Date Analyzed 07/06/2008

Injection Volume : 100 pL Dilution Factor : 1

GPC Clean up (Y/N): pH:

Concentration Units {ug/L. or ug/kg dry weight ) : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 :. 1,3-Dinitrobenzene 0.10 8]
118-96-7 2,4,6-Trinitrotoluene 0.10 U
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinitrotoluene 0.10 u
35572-78-2 2-Amino-4,6-Dinitrotoluene 010 ]
19406-51-0 4-Amino-2,6-Dinitrotoluene | 0.10 u
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX | 0.20 U
479-45-8 Tetryl 0.20 U
99-08-1 Jm-Nitrotoluene 020 U
88-72-2 |o-Nitrotoluene | 0.20 U
99-99-0 |p-Nitrotoluene | 020 U
i,s) FORM 1 SW8330
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EXPLOSIVES
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, UXO-01, CTO-168 SDG #: 807089
Client: CH2M HILL., Inc., Virginia Beach, Virginia Date: October 2, 2008
Laboratory: GPL Laboratories, Frederick, Maryland Reviewer: Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO01-1S04-19-20-08C 807089-001 Soil
2 MRO1-IS08-13.5-14.5-08C 807089-002 Soil
3 MRO01-1S03-19-20-08B 807089-003 Soil
4 MRO1-IS07-9-10-08C 807089-004 Soil
5 MRO01-IS07D-9-10-08C 807089-005 Soil
6 MRO01-IS02-11-12-08C 807089-006 Soil
6MS MRO01-1S02-11-12-08CMS 807089-006MS Soil
6MSD MRO01-1S02-11-12-08CMSD 807089-006MSD Soil
7 MRO01-IS05-18-19-08C 807089-007 Soil
8 MRO1-IS06-10-11-08C 807089-008 Soil
9 MRO01-IS01-7-8-08C 807089-009 Soil
10 MRO01-EB071308-IS 807089-010 Water

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 - All samples exhibited acceptable surrogate recoveries.

MS/MSD - The MS/MSD sample exhibited acceptable %R and RPD values.

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



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

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
MRO1-EB071308-IS None - ND - - - -
MRO1-FB061908 None - ND - - - -

Field Duplicates - Field duplicate results are summarized below.

Compound

MRO1-1S07-9-10-08C
mg/kg

MRO1-1S07D-9-10-08C
mg/kg

RPD

Qualifier

None

ND

ND

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

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc.

October 8, 2008

Camp Lejeune, CTO-168

SDG #: 807089 - Explosives




Y GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-1504-19-20-08C ]

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO. :

Case No. : SDG NO: 807089

Matrix : (Soil / Water)  SOIL Lab Sample 1D : 807089-001-001-1/1

Sample Volume : 2 Lab File ID : LCA25897.D

% Moisture: Date Received 07/15/2008

Extraction: EXT_SWa8330 Date Extracted: 07/17/2008

Extract Volume: 20 miL Date Analyzed 07/29/2008

Injection Volume : 100 pL Dilution Factor : 1

GPCCleanup(Y/N): N pH:

Concentration Units {ug/L or ug/kg dry weight ) : mglkg
CAS NO COMPOUND Q

99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2,4,6-Trinitrotoluene 0.10 u
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinitrotoluene 0.10 u

+ {35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 u
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 [HMX 0.20 u
98-95-3 ! Nitrobenzene 0.10 u -
121-82-4 RDX 0.20 U
479-45-8 [Tetryl 0.20 u
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 ]
99-99-0 |p-Nitrotoluene 0.20 U

/Q/‘W FORM I SW8330
Lolzlo¥ 9 of 168



GLL

GPL

FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-1S08-13.5-14.5-08C J

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SASNO.:

Case No. : SDG NO: 807089

Matrix : (Soil / Water) SOIL Lab Sample ID : 807089-002-002-1/1

Sample Volume : 2 Lab File ID : LCA25898.D

% Moisture: Date Received 07/15/2008

Extraction: EXT_SWa8330 Date Extracted: 07/17/2008

Extract Volume: 20 mL Date Analyzed 07/29/2008

Injection Volume : 100 pL Dilution Factor : 1

GPCCleanup (Y/N): N pH: .

Concentration Units (ug/L or uglkg dry weight ) : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
95-85-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2,4,6-Trinitrotoluene 0.073 J
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 [2,6-Dinitrotoluene 0.10 U
35572-78-2 [2-Amino-4,6-Dinitrotoluene 010 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 010] U
2691-41-0 HMX ' 020 U
98-95-3 Nitrobenzene 0.10] U
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 ]
99-99-0 p-Nitrotoluene 0.20 u
M W FORM I SW8330
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GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MRO01-1503-19-20-08C
Lab Name : GPL Laboratories Client. : CH2M Hill inc
Lab Code : GPL SAS NO.:
Case No. : SDG NO: 807089
Matrix : (Soil / Water)  SOIL Lab Sample ID : 807089-003-003-1/1
Sample Volume : 2 Lab File ID : LCA25899.D
% Moisture: Date Received 07/15/2008
Extraction: EXT_SW8330 Date Extracted: 07/17/2008
Extract Volume: 20 mL Date Analyzed 07/29/2008
Injection Volume : 100 BL Dilution Factor : 1
GPC Cleanup (Y/N): N pH:
Concentration Units (ug/L or ug/kg dry weight ) : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 Y
118-96-7 2,4,6-Trinitrotoluene 0.10 U
121-14-2 |2,4-Dinitrotoluene 010 U
606-20-2 |2,6-Dinitrotoluene 0.10 U
35572-78-2 |2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0200 U
98-95-3 Nitrobenzene 010 U
121-82-4 RDX - 0.20 U
479-45-8 Tefryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 |o-Nitrotoluene 0.20 U
99-99-0 |p-Nitrotoluene 020 U
aAt’J FORM [ SW8330
11 of 168
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7 GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
[ MR01-1S07-9-10-08C J
Lab Name : GPL Laboratories Client. : CH2M Hill Inc
Lab Code : GPL SAS NO.:
Case No. : SDG NO: 807089
Matrix : (Soil / Water) SOIL Lab Sample D : 807089-004-004-1/1
Sample Volume : 2 Lab File ID : LCA25900.D
% Moisture: Date Received 07/15/2008
Extraction: EXT_SW8330 Date Extracted: 07/17/2008
Extract Volume: 20 mL Date Analyzed 07/29/2008
Injection Volume : 100 pL Dilution Factor : 1
GPC Clean up (Y/N): N pH:
Concentration Units (ug/L or ug/kg dry weight ) : mg/kg
CAS NO COMPQUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 1]
118-96-7 2,4 ,6-Trinitrotoluene 0.10 U
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinitrotoluene 0.10 U’
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 u
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 JHMX 0.20 U
98-95-3 Nitrobenzene - 0.10 u
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 p-Nitrotoluene 0.20 U
IMLJ FORM I SW8330
12 of 168
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7 GPL
(] FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-1S07D-9-10-08C

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO.:

Case No. : SDG NO: 807089

Matrix : (Soil / Water)  SOIL Lab Sample 1D : 807089-005-005-1/1

Sample Volume : 2 Lab File ID : LCA25902.D

% Moisture: Date Received 07/15/2008

Extraction: EXT_SW8330 Date Extracted: 07/17/2008

Extract Volume: 20 mi Date Analyzed 07/29/2008

Injection Volume : 100 pL Dilution Faclor 1

GPCCleanup (Y/N): N pH:

Concentration Units (ug/L or ug/kg dry weight ) : malkg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 010 U-
118-96-7 2,4,6-Trinitrotoluene 010, U
121-14-2 2,4-Dinitrotoluene 0.10 U
606-20-2 2.6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 U
98-95-3 INitrobenzene 0.10 u
121-82-4 [RDX 020 U
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 p-Nitrotoluene 0.20 u
L)  FORMI SW8330
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L GPL
FORM 1
_ - ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
[ MR01-1S02-11-12-08C ]
Lab Name : GPL Laboratories Ciient. : i CH2M Hill inc
Lab Code : GPL SAS NO. :
Case No. : SDG NO: 807089
Matrix : (Soil / Water)  SOIL Lab Sample ID : 807089-006-017-1/3
Sample Volume : 2 Lab File ID : LCA25903.D
% Moisture: Date Received 07/15/2008
Extraction: EXT_SW8330 Date Extracted: 07/17/2008
Extract Volume: 20 mL Date Analyzed 07/29/2008
Injection Volume : 100 Bl Dilution Factor : 1
GPC Cleanup (Y/N): N pH:
Concentration Units (ug/L or ug/kg dry weight ) : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene - - 0.10 U
118-96-7 2.4 6-Trinitrotoluene | 0.10 U
121-14-2 2,4-Dinitrotoluene N 010} U
606-20-2 2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10). U
2691-41-0 HMX 0.20 u
98-95-3 [Nitrobenzene 0.10 U
121-82-4 RDX | 0.20 u
479-45-8 Tetryl | 020] U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 |p-Nitrotoluene 0.20 u
W FORM I SW8330
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GPL

FORM 1
. ANALYSIS DATA SHEET
Laboratornes
SAMPLE NO
MR01-1S05-18-19-08C ]

L.ab Name : GPL Laboratories Client. ; CH2M Hill Inc

Lab Code : GPL SAS NO.:

Case No. : , SDG NO: 807089

Matrix : (Soil/ Water) ~ SOIL Lab Sample ID : 807089-007-006-1/1

Sample Volume : 2 Lab File 1D : LCA25804.D

% Moisture: Date Received 07/15/2008

Extraction: EXT_SW8330 Date Extracted: 07/17/2008

Extract Volume: 20 ml. Date Analyzed 07/29/2008

Injection Volume : 100 uL Dilution Factor : 1

GPC Cleanup (Y/N): N pH:

Concentration Units (ug/L or ug/kg dry weight ) : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 I2,4,6-Trinitrotoluene 0.10 U
121-14-2 |2,4-Dinitrotoluene 010} U
606-20-2 2,6-Dinitrotoluene 0.10 ¥]
35572-78-2 2-Amino-4,6-Dinitrotoluene | 0.10 U
19406-51-0 [4-Amino-2,6-Dinitrofoluene | 010, U
2691-41-0 |Hmx 020 U _
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 u
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 U]
99-99-0 p-Nitrotoluene 020 U
L}j.«) FORM I SW8330
15 of 168

Vto’bl o0



GGPL g

. ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MRO01-1S06-10-11-08C

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO. :

Case No. : SDG NO: 807088

Matrix : (Soil / Water) SOIL Lab Samplé ID: 807089-008-007-1/1

Sample Volume : 2 Lab File ID : L.CA25905.D

% Moisture: Date Received 07/15/2008

Extraction: EXT_SwWa8330 Date Extracted: 07/17/2008

Extract Volume: 20 mL Date Analyzed 07/29/2008

Injection Volume : 100 pL Dilution Factor : 1

GPCCleanup (YN): N pH:

Concentration Units (ug/L or ug/kg dry weight ) : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 |1,3-Dinitrobenzene 0.10 u
118-96-7 2.4,6-Trinitrotoluene 0.10 u
121-14-2 2,4-Dinitrotoluene 010 U
606-20-2 2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10 U
19406-51-0 4-Amino-2,6-Dinitrotoluene .. 0.10 U
2691-41-0 HMX | 0.20 U
98-95-3 Nitrobenzene 0.10 U
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 U
99-08-1 |m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 p-Nitrotoluene 0.20 U
U‘\) FORM I SW8330
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Y GPL
FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-1S01-7-8-08C
Lab Name : GPL Laboratories Client. : CH2M Hill Inc
Lab Code : GPL SAS NO. :
Case No.: SDG NO: 807089
Matrix : {Soil / Water) SOIL Lab Sample ID : 807089-009-008-1/1
Sample Volume : 2 Lab File ID : LCA25906.D
% Moisture: Date Received 07/15/2008
Extraction: EXT_SW8330 Date Extracted: 07/17/2008
Extract Volume: 20 mL Date Analyzed 07/29/2008
Injection Volume : 100 [T Dilution Factor : 1
GPC Cleanup (Y/N): N pH:
Concentration Units (ug/L or ug/kg dry weight ) : mg/kg
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.10 U
99-65-0 1,3-Dinitrobenzene 0.10 U
118-96-7 2.4,6-Trinitrotoluene 010] U
121-14-2 2.4-Dinitrotoluene 0.10 U
606-20-2 2,6-Dinitrotoluene 0.10 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.10] U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.10 U
2691-41-0 HMX 0.20 U
98-95-3 Nitrobenzene 0.10 u
121-82-4 RDX 0.20 U
479-45-8 Tetryl 0.20 U
99-08-1 m-Nitrotoluene 0.20 U
88-72-2 o-Nitrotoluene 0.20 U
99-99-0 p-Nitrotoluene 0.20 )
QA‘/‘] FORM1 SW8330
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GPL L

- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-EB071308-1S

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO. :

Case No.: SDG NO: 807089

Matrix : (Soil/ Water) ~ WATER Lab Sample ID : 807089-010-023-1/1

Sample Volume : 1000 Lab File ID : LCD42564.D

% Moisture: Date Received 07/15/2008

Extraction: EXT_SwW8330 Date Extracted: 07/16/2008

Extract Volume: 20 mlL Date Analyzed 07/29/2008

Injection Volume 100 ML Dilution Factor : 1

GPCCleanup (YN): N pH:

Concentration Units (ug/L or ug/kg dry weight ) : ug/L
CAS NO COMPQUND Q
99-35-4 1.3,5-Trinitrobenzene 0.20 u
99-65-0 1,3-Dinitrobenzene 0.20 U
118-96-7 |2,4,6-Trinitrotoluene 0.20 u
121-14-2 |2,4-Dinitrotoluene 0.20 U
606-20-2 2,6-Dinitrotoluene 0.20 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.20 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.20 U
2691-41-0 HMX 0.40 U
98-95-3 Nitrobenzene 0.20 U
121-82-4 RDX 0.40 U
479-45-8 Tetryl 0.40 U
99-08-1 m-Nitrotoluene 040] U
88-72-2 o-Nitrotoluene ) 0.40 U
99-99-0 p-Nitrotoluene 0.40 u
FORM I SwW8330
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ENVIR NTAL
Data =s, Inc.
METALS
USEPA Region IV - Level IV Review
Site: MCB Camp Lejeune, UXO-01, CTO-168 SDG #: 807089
Client; CH2M HILL. Inc., Virginia Beach, Virginia Date: October 2, 2008
Laboratory: GPL Laboratories, Frederick, Maryland Reviewer: Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO1-IS04-19-20-08C 807089-001 Soil
2 MRO1-1S08-13.5-14.5-08C 807089-002 Soil
3 MRO1-IS03-19-20-08B 807089-003 Soil
4 MRO01-IS07-9-10-08C 807089-004 Soil
5 MRO01-IS07D-9-10-08C 807089-005 Soil
6 MRO01-1S02-11-12-08C 807089-006 Soil
6MS MRO1-I1S02-11-12-08CMS 807089-006MS Soil
6MSD MRO1-1S02-11-12-08CMSD 807089-006MSD Soil
7 MRO01-IS05-18-19-08C 807089-007 Soil
8 MRO01-1S06-10-11-08C 807089-008 Soil
9 MRO01-IS01-7-8-08C 807089-009 Soil
10 MRO1-EB071308-IS 807089-010 Water

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 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.

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:

1156 Jamestown Road, Suite A« Williamsburg, Virginia 23185 « Telephone: 757-564-0090 « Fax; 757-564-0086 . www.env-data.com



Water

Compound Conc. Qualifier Affected Samples
ug/L
Aluminum 183.79 U 10
Barium 0.294 U 10
Calcium 136.743 U 10
Copper 1.843 U 10
Iron 55.106 U 10
Magnesium 29.324 U 10
Mercury 0.066 U 10
Zinc 5.320 U 10
Soil
Compound Conc. Qualifier Affected Samples
mg/kg
Barium 0.094 U 1,2,4-9
Cadmium 0.034 U All soil samples
Copper 0.240 U All soil samples
Magnesium 5.540 U 1-8
Potassium 3.184 8] 1-8
Sodium 55.575 U 1-9
Zinc 0.539 U 1-8
Field and Equipment Blank - Field QC results are summarized below.
Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L mg/kg
MRO01-EB071308-IS Nickel 2.5 8.9 U All soil samples
MR-FB061908 None - ND - - - -

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

Matrix Spike - The matrix spike samples exhibited acceptable %R values except the following.

MS Sample ID

Compound

%R

Qualifier

Affected Samples

6

Antimony

74%

J/ul

All soil samples

Matrix Duplicate - The matrix duplicate samples exhibited acceptable RPD values except the

following.
MSD Sample ID Compound RPD Qualifier Affected Samples
6 Aluminum 21 J All soil positives
Manganese 73 J All soil positives

LCS - The LCS samples exhibited acceptable %R values.

Environmental Data Services, Inc.

October 2, 2008

Camp Lejeune, CTO-168
SDG #: 807089 - Metals




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

following.
ICP Sample ID Compound %D Qualifier Affected Samples
6 Magnesium 30% J All soils positive
Potasssium 16% J All soils positive

Field Duplicates - Field duplicate results are summarized below.

Compound MROI-IISn()g’;l-(9g-10-O8C MROI-ISIi)l;/li-;-IO—OSC RPD Qualifier
Aluminum 2940 2470 17% None
Arsenic 0.36 0.99 93% None
Beryllium 0.042 0.035 18% None
Calcium 299 591 66% None
Chromium 4.4 49 11% None
Cobalt 40U 0.13 NC None
Iron 739 1410 62% None
Lead 2.3 4.2 58% None
Manganese 1.9 3.1 48% None
Silver 0.80U 0.044 NC None
Vanadium 4.2 6.3 40% None

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc.

October 2, 2008

Camp Lejeune, CTO-168
SDG #: 807089 - Metals




USEPA - CLP

1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET MRO01-1S04-19-20-08C

Lab Name: GPL LABORATORIES, LL

Contract:

Lab Code: Case No.: NRAS No.: SDG No.: 8070898

Matrix: (soil/water) SOiL Lab Sample ID: S 807089-001-001-1/1

Level: (low/med) Date Recieved: 07/15/2008

% Solids: 89.9

Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration| Cc Q M
7429-90-5 | Aluminum 1800 5 7 p | MDFP
7440-36-0 | Antimony 50 ¥ |uzg'y p |MmSL-
7440-38-2 | Arsenic 044 p
7440-39-3 |Barium [6.( 2x— | P IRAL
7441-41-7 |Beryllium 0.029| J P
7440-43-9 |Cadmium 0.4 0.024—4 | A P b\.
7440-70-2 |Calcium 154 J P
7440-47-3  |Chromium 3.2 P
7440-48-4 [Cobalt 420 U | P
7440-50-8 |Copper Q.| 685—d— | P |DHL
7439-89-6 |lron 514 P
7439-92-1 |Lead 1.7 P
7439-95-4 |Magnesium Hi5 70 U _§ P |BC
7439-96-5_|Manganese | 23 5 7 p_|mp¥
7439-97-6 {Mercury 0.033] U AV
7440-02-0 | Nickel 33 30— [w . P | BL
7440-09-7 |Potassium Y)S 448l o P_|pL
7782-49-2 |Selenium 29 U - P
7440-22-4 | Silver 0.83 U P
7440-23-5 _|Sodium UIS 48— | P _|BL
7440-28-0 | Thallium 24 U P
7440-62-2 |Vanadium 4.3 P
7440-66-6 | Zinc 5 099l 1 | P_{BL

Color Before: BLACK Clarity Before: NA Texture: FINE

Color After: YELLOW Clarity After: CLEAR Artifacts: NA

Comments:

noas ) FORM A - IN



USEPA-CLP

1A-IN EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET MR01—|802-{1 3.5-14.5-0
Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.; 8070893
Matrix: {soil/water) SOiL Lab Sample ID: S 807089-002-002-1/1
Level: (low/med) Date Recieved: 07/15/2008

% Solids: 86.0
Concentration Units (ug/L. or mg/kg dry weight): MG/KG

| CASNo. |  Analyte  [Concentration| C | Q [ M ]
7429-90-5 | Aluminum g1a0] | T [/ p_|MPP
7440-36-0 | Antimony 041 J [ W p | mst
7440-38-2 |Arsenic 2.1 ) P
7440-39-3 |Barium (6.3 124 J |, P |BL
7441-41-7  |Beryllium 011 J |~ P
7440-43-9 | Cadmium 0 4| 683H— P bl
7440-70-2 |Calcium 4214 J p
7440-47-3  |Chromium 13.1 P
7440-48-4 |Cobalt 0.37] J P
7440-50-8 |Copper e v . Y P18 -
7439-89-6 |lron 3490 P
7439-92-1 |Lead 5.3 P
7439-95-4 |Magnesium Yo, a7el— W F P |BC
7439-96-5 |Manganese 5.6 7T/ P |MDP
7439-97-6 |Mercury ' 0.034] U AV
7440-02-0 |Nickel 2.% 14l | P |bL
7440-09-7 |Potassium Loy, 403l <4 | F P 3L
7782-49-2 |Selenium 28 U ( P
7440-22-4 |Silver 0.81] U P
7440-23-5 | Sodium Use 788 o [ P_| AL
7440-28-0 | Thallium 20/ U P
7440-62-2 |Vanadium 202 P
7440-66-6 _|Zinc H4 38— | W P_| B
Color Before: BLACK Clarity Before: NA Texture: FINE
Color After: YELLOW Clarity After: CLEAR Artifacts: NA

Comments:

(,’\) FORMIA-IN
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Lab Code:

INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A-IN

Matrix: (soil/water)

Level: {low/med)

% Solids:

Color Before:
Color After:

Comments:

EPA SAMPLE NO.

MR01-1S03-19-20-08C

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.:  807089S
SOIL Lab Sample ID: S 807089-003-003-1/1
Date Recieved: 07/15/2008
89.8
Concentration Units (ug/L. or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration| C Q M
_#
7429-90-5_ | Aluminum 6740 >/ p_|MOF
7440-36-0 | Antimony 45 W | a1 w Pp_| MIL
7440-38-2 |Arsenic 0.96] 7 P
7440-39-3 |Barium 16.6 P
7441-41-7  |Beryllium 0.069| J P
7440-43-9 | Cadmium 0.270047— [ P AL
7440-70-2 |Calcium 248 J p
7440-47-3 [Chromium 6.1 P
7440-48-4 |Cobalt 040 J P
7440-50-8 |Copper f9 18l 3 {W P | AL
7439-89-6 |[lron 3540 P
7439-92-1 |Lead 4.8 P
7439-95-4 | Magnesium 710 2487 L/ P | B
7439-96-5 | Manganese 6.6 T f p | MDY
7439-97-6 |Mercury 0.011] J AV
7440-02-0  |Nickel 2 46— | P |AL
7440-09-7 |Potassium 319 tes——|U ¢ P | BL
7782-49-2 |Selenium 27 U - P
7440-22-4 |Silver 0.76] U P
7440-23-5 | Sodium 379 5+3—¢ | n P | BL
7440-28-0 |Thallium 19| U P
7440-62-2 |Vanadium 10.0 P
7440-66-6 |Zinc {5 3 | P | gL
BLACK Clarity Before: NA Texture: FINE
YELLOW Clarity After: CLEAR Artifacts: NA
ALY FORMIA-IN
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USEPA - CLP

1A -IN

INORGANIC ANALYSIS DATA SHEET

Matrix: (soil/water)

Level: (low/med)

:

EPA SAMPLE NO.

MR01-1807-8-10-08C

Color Before:

Color After:

Comments:

N

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.: 8070898
SOIL Lab Sample ID: S 807089-004-004-1/1
Date Recieved: 07/15/2008
89.5
Concentration Units (ug/L. or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration| C Q M
7429-90-5 | Aluminum 2940 = / P |MDP
7440-36-0 | Antimony 48] W | pon p_uSt-
7440-38-2 |Arsenic 0.36| J P
7440-39-3 |Barium (o 48— lwn P |2
7441-41-7 | Beryllium 0.042f J P _
7440-43-9 | Cadmium 0.4 ge44—a | U P | BL
7440-70-2 [Calcium 299 J P
7440-47-3 | Chromium 4.4 P
7440-48-4 |Cobalt 40 U P
7440-50-8 |Copper o) o83 | W P_|6L
7439-89-6 |lron 739 P
7439-92-1 |Lead 2.3 P
7439-95-4 |Magnesium 299 M8~ W P_Ipu
7439-96-5 |Manganese 1.9 o f P_|MpP
7439-97-6 |Mercury 0.035] U AV
7440-02-0 | Nickel 3 o P |be
7440-09-7 | Potassium 399 18o— | W & P | BC
7782-49-2 | Selenium 28 U P
7440-22-4 |Silver 0.80] U p
7440-23-5 |Sodium 299 3xH—+ W P_| /L
7440-28-0 | Thallium 20, U P
7440-62-2 |Vanadium . 4.2 P
7440-66-6 |Zinc 9 13w P | AL

BLACK Clarity Before: NA Texture: FINE
YELLOW Clarity After: CLEAR Artifacts: NA
() "FORM A - IN
97 of 168



Lab Code:

INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A~IN

Matrix: (soil/water)

Level: (low/med)

% Solids:

Color Before:
Color After:

Comments:

EPA SAMPLE NO.

MRO01-1S07D-9-10-08C

Lab Name: GPL LABORATORIES, LL Contract;
Case No.: NRAS No.: SDG No.: 807089S
SOIL Lab Sample ID: S 807089-005-005-1/1
Date Recieved: 07/15/2008
90.2
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Congcentration| C Q M
7429-90-5 | Aluminum 2470 vilZ p_|MDP
7440-36-0 |Antimony 048] J |7 N P WSL
7440-38-2 | Arsenic 0.99 P
7440-39-3 |Barium .| 48l J | (n P |3L
7441-41-7 |Beryllium 0.035 J p
7440-43-9 |Cadmium O -eerst——| L P |BC
7440-70-2 |Calcium : 591 P
7440-47-3 |Chromium 4.9 P
7440-48-4 |Cobalt 0.13] J p
7440-50-8 |Copper T P |BL
7439-89-6 |iron 1410 P
7439-92-1 |Lead 4.2 P
7439-95-4 |Magnesium o2 o684 LU £ P |bL
7439-96-5 |Manganese 3.1 o / p_|MmOf
7439-97-6 | Mercury 0.034] U AV
7440-02-0 |Nickel 3.2 eee——lU P [BL
7440-09-7 {Potassium ol 124—d— UL ¥ P |bC
7782-49-2 |Selenium 28/ U P
7440-22-4 | Silver 0.044| J P _
7440-23-5 |Sodium Hoz 854 |[W P bL
7440-28-0 | Thallium ) 20/ U P
7440-62-2 |Vanadium 63 P
7440-66-6 |Zinc J. ¢ 32 7 P | f
BLACK Clarity Before: NA Texture: FINE
YELLOW Clarity After: CLEAR Artifacts: NA
W,
_FORM IA - IN
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USEPA - CLP

1A-IN EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET MRO01-1S02-11-12-08C
Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.: 807088S
Matrix: (soilfwater) SOIL Lab Sample ID: S 807089-006-017-1/3
Level: (low/med) Date Recieved: 07/15/2008
% Solids: 92.7
Concentration Units (ug/l. or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration| C Q M
7429.90-5 | Aluminum 13000 | J 7 p_|Mmof
7440-36-0 | Antimony 034 S |7 W P [ MSL-
7440-38-2 |Arsenic 041 J P
7440-39-3 |Barium (S & -25 T [1n P (Bl
7441-41-7 |Beryllium 0.015( J P
7440-43-9 |Cadmium 0.390034 4 jw P | BuL
7440-70-2 |Calcium 19.9] J P
7440-47-3 |Chromium 3.3 P
7440-48-4 |Cobalt - 0.087 J P
7440-50-8 {Copper L esr— | W P I L~
7438-89-6 |[lron 1430 P
7439-92-1 |Lead 3.3 . P
7439-95-4 | Magnesium 39| 459 o | & P | &L
7439-96-5 |Manganese 7.2 o ! P | MDF
7439-97-6 |Mercury 0.033] U AV
7440-02-0 | Nickel 2.1 oa8— [w p | B
7440-09-7 |Potassium 3 7247 W K P | AL
7782-49-2 | Selenium 27 U . P
7440-22-4 | Silver 078, U P
7440-23-5 [Sodium 20) 7A8F—— WU P | BL
7440-28-0 | Thallium 20 U P
7440-62-2 |Vanadium 4.9 P
7440-66-6 | Zinc i yoseb— | w P | AL
Calor Before: BLACK Clarity Before: NA Texture: FINE
Color After: YELLOW Clarity After; CLEAR Artifacts: NA
Comments:
FORMIA - IN
ﬂ/(/Vﬂ 99 of 168
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INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A-IN

Matrix: (soil/water)

Level: (low/med)

EPA SAMPLE NO.

MRO01-1S05-18-18-08C

SDG No.:

807089S

S 807089-007-006-1/1

07/15/2008

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.:
SOIL Lab Sample ID:
Date Recieved:
88.9

Concentration Units (ug/L or mg/kg dry weight):

MG/KG

Color Before:

il&iL

CAS No. Anaiyte Concentrationl Cc Q M
7429-90-5 | Aluminum 7040 - 7 P hof
7440-36-0 | Antimony 49| ¥ |uJ o P | MSL
7440-38-2 | Arsenic 3.1 P
7440-39-3 |Barium 6.9 o8l | u P_lpL
7441-41-7 |Beryliium 0.097] J P
7440-43-9 |Cadmium 0 My~e88t—— | W P | BL
7440-70-2 {Calcium 11.4] J P
7440-47-3 |Chromium 12.0 P
7440-48-4 |Cobalt 0.30] J P
7440-50-8 |Copper L. —6—3 | (n P | pL
7439-89-6 |lron 5530 P
7439-92-1 |Lead 7.4 P
7439-95-4 |Magnesium Ll 28— It F P B
7439-96-5 |Manganese 6.4 T J P be
7439-97-6 |Mercury 0.035] U AV
7440-02-0 | Nickel 3.3 Go8t—F [U P [P
7440-09-7 |Potassium || 408——| (L F P |BL
7782-49-2 |Selenium 29 U ) P
7440-22-4 |Silver 082 U P
7440-23-5 | Sodium Ly saof J | W P | BL
7440-28-0 | Thallium 24| U P
7440-62-2 |Vanadium 18.3 P
7440-66-6 | Zinc 49 =23t | P_lBL
BLACK Clarity Before: NA Texture: FINE
YELLOW Clarity After: CLEAR Artifacts: NA
Ol FORM -IN 100 of 168



USEPA - CLP

1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET MR01-1S06-10-11-08C

i </

«

L.ab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.: 8070898
Matrix: (soil/water) SOIL Lab Sample ID: S 807089-008-007-1/1
Level: (low/med) Date Recieved: 07/15/2008
85.7
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration| C Q M
7429-90-5 | Aluminum 4460 g f p |MPF
7440-36-0 | Antimony 073 ¥ | > P | MS&—
7440-38-2 |Arsenic 080 U P
7440-39-3 |Barium -\ 844 | w P {BL
7441-41-7 |Beryllium 0.042] J P
7440439 | Cadmium o 0.038 3 | L P |G
7440-70-2 |Calcium 258 J P
7440-47-3 |Chromium 5.0 P
7440-48-4 |Cobalt 0.19] J P
7440-50-8 |Copper 7 049 | W P | P
7439-89-6 |lron 812 P
7439-92-1 |Lead 5.7 P
7439-95-4 |Magnesium Yortasl L | (L & P | B
7439.96-5 |Manganese 45 J 7 p | MPP
7439-97-6 |Mercury 0.035| U AV
7440-02-0 [Nickel 3,2 85e——| W P @L/
7440-09-7 _|Potassium Yoz 1e8— (U & P lBL
7782-49-2 |Selenium 28 u | 7 P
7440-22-4 |Silver 0.036| J P
7440-23-5 |Sodium JoZ 76— |. P IBL
7440-28-0 | Thallium 20 U P
7440-62-2 |Vanadium | 6.7 P
7440-66-6  |Zinc 9T 18—+ |« P 16t
Color Before: BLACK Clarity Before: NA Texture: FINE
Color Afier: YELLOW Clarity After: CLEAR ‘Artifacts: NA
Comments:
FORM IA - IN
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USEPA - CLP
1A-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.
MRO01-1S01-7-8-08C

Lab Name: GPL LABORATORIES, LL Contract:
L.ab Code: Case No.: NRAS No.: SDG No.: 8070898
Matrix: (soil/water) SOIL Lab Sample ID: S 807089-009-008-1/1
Level: (low/med) Date Recieved: 07/15/2008
% Solids: 84.2
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte MLE_ Q M
S B EE
7429-90-5_|Aluminum 11500 J_/ p_|Mof
7440-36-0 | Antimony 053 J | 7 M p |MSL-
7440-38-2 | Arsenic 20/ ° p
7440-39-3  |Barium lb.Z 135~ [ P13
7441-41-7 |Beryllium 0.13| J P
7440-43-9 | Cadmium 6.4 o074 | P &L
7440-70-2 |Calcium 20.8 P
7440-47-3 |[Chromium 16.4 P
7440-48-4 |Cobait 0.48] J P
7440-50-8_|Copper 2 48— W P b
7439-89-6 |iron 5880 P
7439-92-1 |Lead 9.2 P
7439-95-4 |Magnesium 478 J E P_|2D
7439-96-5 |Manganese 71 - / P | P
7439-97-6 |Mercury 0.0098] J AV A
7440-02-0 |Nickel 33 a3l g p_| B
7440-09-7 |Potassium 555 7 g P |SD
7782-49-2 |Selenium 28/ U P
7440-22-4 |Silver 0.81} U P
7440-23-5 |Sodium You| 78l 4| (0 P_IRL
7440-28-0 |Thallium 20 U P
7440-62-2 |Vanadium 20.1 P
7440-66-6 |Zinc 5.4 P
Color Before: BLACK Clarity Before: NA Texture: FINE
Color After: YELLOW Clarity After: CLEAR Artifacts: NA
Comments:
102 of 168
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INORGANIC ANALYSIS DATA SHEET

USEPA -CLP

1A-IN

EPA SAMPLE NO.

MRO01-EB071308-1S

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.:  807089W
Matrix: (soil/water) WATER Lab Sample ID: S 807089-010-024-1/11
Level: (low/med) Date Recieved: 07/15/2008
0.0
Concentration Units (ug/l- or mg/kg dry weight): uGiL
CAS No. Analyte Concentration| C Q M
7429-90-5 | Aluminum 2% _881] J |y P | BL
7440-36-0 |Antimony 60.0] U P
7440-38-2 [Arsenic 10.0f U P
7440-39-3 |Barium 2oo 14l ) [ P_BL
7441-41-7 |Beryllium 50, U P
7440-43-9 |Cadmium 500 U P
7440-70-2 |Calcium Bosly 188 ——F x p |BL
7440-47-3 |Chromium 10.0{ U P
7440-48-4 |Cobalt 50.0] U P
7440-50-8 |Copper 2S5 e | WL P |QBL
7439-89-6 llron jOp 48— W P |BL
7439-92-1 |Lead 10.0f U P
7439-95-4 _|Magnesium 500 78.8—+ | L P |B3L
7439-96-5 |Manganese 150| U P
7439-97-6 |Mercury 0.2 o042 | cv |[RL
7440-02-0 [Nickel 2.5 J P
7440-09-7 |Potassium 5000 U P
7782-49-2 |Selenium 3501 U P
7440-22-4 |Silver 10.0] U P
7440-23-5 |Sodium 5000] U P
7440-28-0 {Thallium 25.0 U P
7440-62-2 |Vanadium ; 500 U P
7440-66-6 |Zinc Lo .82l o | p | BL
Color Before: COLORLESS Clarity Before: CLEAR Texture: NA
Color After: COLORLESS Clarity After: CLEAR Artifacts: NA
Comments:
W,FCKRM' -IN 48 of 168
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ENVIR TAL

Data ces, Inc

PERCHLORATE
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, UX0-01, CTO-168 SDG #: 807089
Client: CH2M HILL, Inc., Virginia Beach, Virginia Date: October 2. 2008
Laboratory: DataChem, Salt Lake City, Utah Reviewer: Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO01-1S04-19-20-08C 807089-001 Soil
2 MRO0O1-1S08-13.5-14.5-08C 807089-002 Soil
3 MRO01-1S03-19-20-08B 807089-003 Soil
4 MRO01-IS07-9-10-08C 807089-004 Soil
5 MRO01-IS07D-9-10-08C 807089-005 Soil
6 MRO01-IS02-11-12-08C 807089-006 Soil
6MS MRO1-1S02-11-12-08CMS 807089-006MS Soil
6MSD MRO01-1S02-11-12-08CMSD 807089-006MSD Soil
7 MRO01-IS05-18-19-08C 807089-007 Soil
8 MRO01-IS06-10-11-08C 807089-008 Soil
9 MRO01-IS01-7-8-08C 807089-009 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 samples were not included in this data package.

Matrix Spike/Duplicate - The matrix spike/duplicate sample exhibited acceptable %R and RPD
values.

1156 Jamestown Road, Suite A« Williamsburg, Virginia 23185 « Telephone: 757-564-0090 . Fax:757-564-0086 . www.env-data.com



LCS - The LCS samples exhibited acceptable %R values.

Field Duplicates - Field duplicate results are summarized below.

Compound

MRO01-IS07-9-10-08C
ug/kg

MRO1-IS07D-9-10-08C
ug/kg

RPD Qualifier

None

ND

ND

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc.

October 2, 2008

Camp Lejeune, CTO-168
SDG #: 807089 - Perchlorate
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FORM A (TYPE I) Form RLIMS63A-V1.4

:} }r_a:‘ A SINGLE METHOD ANALYSES 0723081257576
Page 3
?(; i M SAMPLE ANALYSLS DATA SEEET IR
R A So son C pany 50863055
Date Printed.........: 23-JUL-0B8 12:57 Client Sample Name:H201—1504~191—2070§C

Client Name..... ...
Client Ref Number....
Sampling Site.
Pelease Number.......

s e v s s

Date Received........

DCL
bate Prepared..... e

Preparation Method...:
Aliguot Weight/Volume:

Net Weight/Volume....

Analytical Results

L

.

Preparation Group:

08ECG3769
0BE-0586-01

DCL Sample Name...:

GPL Laboratories DCL Report Group..

807088

CAMP LEJEUNE UX0O-01 MatriX............: SOLID

807089 Date sSampled......: 12~JUL-08 12:20
Reporting Units...:! ug/kg

17-3UL-08 00:00 Repart Basis......:[]As Received K]Dried
Percent Solids....: 89.88

Mot Applicable DCL Analysis Group: GOB6X00T

¢ 21~JUL-08 00:00 Analysis Method...: 6850
6850 LC/MS
1.00g Instrument ID.....: LCMS02

Instrument Type...:
Not Reguired : KP~RPPX250
Elrrimary
Oconfirmation

Column Type.......

Date
Analvte Analyzed MDL Rasult Comment | Qual. |Dilution PQL
Perchlorate 22~-JUL—-08 08:00 0.738 ND U 1 2.23

ﬂ/ o?

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 }
Phone (801) 266-7700 Web Page: wwv.datachem.com 133 OF168
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DATA,

LABORATORI

]

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

E

oy

A Screnson Comnpany

*

Form RLIMS63A-V1.4
07230812575767

Iﬂ]llliﬂlllllﬂillﬂlﬁlﬂ]ﬂlﬂiﬂlﬂ

S0883056

Date Printed...... e.t 23-JUL-08 12:57 Client Sample Name: MROL-IS08-13].5-14.5-08C
DCL Sample Name,..: 08E03770
Client Name..........: GPL Laboratories DCL Report Group..: 0BE-0586-01
Client Ref Mumber....: 807089
Sanpling Site........: CAMP LEJEUNE UX0-0l Matrix............t SOLYD
Release Number....... : 807089 Date Sampled.,...,.: 12-JUL-08 15:45
Reporting Units...: ug/kg
Date Received........: 17-5UL-08 00:00 Report Basis......:[JAs Received EKlDried
Percent Solids....: 86,04
DCL Preparation Group: Not Applicable PCL Analysis Group: GOB&RQOT
Date Prepared........: 21-JUL-08 00:00 Analysis Method...: 6850
Prsparation Method...: 6850 Instrument Type...: LC/MS
zliguot Weight/Volume: 1.00g Instrument ID.....: LCMSO2
Net Weight/Volume....: Not Required Colurpn Type.......: RP-RPPX250
Kiprimary
[Jcontirmation
Apnalytical Results
Pate
Analyte Analyzed MDL Result Comment Qual. |[Dilution PQL
Perchlorate 22-JUL-08 0B8:21 0.771 ND u 1 2.32

Phone (801) 266-7700
FAX (RB01Y 2AR-9992

9/((\,\3)3[68

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Web Page: www.datachem.com
F-mail: labRdatachem.com

134 of168' ‘7



DATA

e

&5

]

FORM A (TYPE 1I)

SINGLE METBOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

LABORATORI ES

24 Sorenson Company
pate Printed........ .1 23-JUL-08 12:57
Client Name..........! GPL Laboratoriass
Client Ref Number...,: 807089

Sampling Site........
faleasa Number.......

e e e v

pate Raceived...

DCL Preparation Group:
pate Prepared........?
rreparation Method,..:
Aliguot Weight/Volumea:
Net Weight/Volume....:

Analytical Results

CAM? LEJEUNE UX0-01
8070889

17-JuUn-08 00:00

Net Applicable
21~-JUL~08 00:00
6850

1.00g

Not Required

Client Sample Name:@
DCL Sample Name...:
DCL Report Group..

.

Matrix.........ou
pate Sampled......
Reporting Units...:
Raport Basis......
Bercent Selids....:

e we

DCL Analysis Group:
Analysis HMethod...:
Instrument Type...:
Instrument ID.....:
Column Type.......!

7

Form RLIMS63A-V1.4

07230812575767
Page 5

LML

50863057

MRO1-IS03-19]-20-08C
08E03771
08E-0586-01

SOLID
12-JUL-08 17:10
ug/kg

: Jas Received ff]Dried

88.77

G0862007

6850

LC/MS

LCMS02
KP~RPPX250
Elrrimary
Octonfirmation

Date
Analyte Analvzed MDL Result Comment | Qual). [Dilution PQL
Parchlorate 22-JUL-08 08:42 ] 0.739 ND U 1 2.23

Phone (801) 266-7700
RFAY 7R01Y 7AR_0097

s

‘D|7/[08

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547

Web Page: www.datachem.com
T-mail:

Tah@datarhem. com

135-0f 168 8



LABORATOR
Company

A Sorsnson

Date Printed,........:

Client Name......«.. .l
Client Ref Number....:
Sampling Site........:

Release Number.......:

Date Received.....

ES

GPL Laboratories
807089

CAMP? LEJEUNE UX0-01
807089

17-JUL-08 00:00

FPORH A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Client Sample Name:
DCL Sample Name...:
DCL Report Group..:

Matrix...... o000
Date Sampled......:
Reporting Units...:
Report Basis......:

{

Form RLIMS63A-V1.4
07230812575767
Page 6

QULRACA

50863058

MROI-ISG7-9~-[10-08C
08EQG3772
08E~0586-01

SOLID

13-JUL~08 0B8:45
ug/kg

[Jas Received Elbried

Percent Solids....: B9.47
DCL Preparation Group: Not Applicable PCL Analysis Group: GO086T00T
Date Prepared........! 21-JUL-08 00:00 Analysis Method...: 6850
Preparation Method...: 6830 Instrument Type...: LC/HS
Aliguot Weight/Volume: 1.00g Instrument ID.....: LCMSO02
Net Weight/Velume....: Not Reguired Column Tybe....... : KP-RPPX250
Elprimary
Oceonfirmation
Analytical Results
Date
Analyte Analyzed MDL Result Comnment Qual. |Dilution PQL
Perchlorate 22-JUL-08 09:04 0,741 ND u 1 2.24

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Web Page: www.datachem.com

T a2 .

Phone (801) 266-7700

TAT 70N1 N\
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DATAS

LABORATORI

FORM A (TYPE I)

SINGLE METECD ANALYSES

SAMPLE ANALYSIS DATA SHEET

3

=

%]

A Sorenson Company

pate Printed......

.

.
.

Client Name....
Client Ref Number....
Sampling Site........
Ralease Number..

ce e

o es e

Pate Received........

DCL H
Date Prepared........?
Preparation Method...:
rliguot Weight/Volume:
Net Weight/Volume....:

Preparation Group:

Apalytical Results

»

23~JUL-08 12:57

GPL Laboratories
807089
CAMP LEJEUNE
307088

UXo-01

17-JUL-08 00:00

Mot Applicable
21-JUL~08 00:00
6850

i.OOg

Not Required

Client Sample Name:
DCL Sample Name...
DCL Report Group..

Matrix.
Date Sampled....

Reporting Units...

Report Basis...

Percent Solids....

:
.
.

o se  sa

DCL inalysis CGroup:
Analysis Method...
Instrument Type...
Instrument ID...

Column Type..

e e

P

Form RLIMS63A-V

2

1.4

07230812575767

Page 7

AT

S0863059

MRO1-IS07D-9|-10-08C
08E03773
08E-0586-01

SOLID

13-JUL~08 08:45
ug/ky

[JAs Received K]DPried
90.24

G086P00T

6850

LC/MS

LCMSO02
KP-RPPX250
ElPrimary
[Jcoenfirmation

Anzalyte Angigzed MDL Result Comment | Qual, [Dilution PQL
Serchlorate 22-JUL-08 09:25| 0.735 ¥D U 1 2.22
b
(0 ]Z/J b
960 West LeVoy Drive / Salt Lake Clty, Utah 84123-2547 PP
Phone (801) 266-7700 Veb Page: wyv.datachem.com 137 0f 168
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DATA

(Il

FCRM ?

A (TYPE

I)

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

LABORATORI ES
A Sorenson Company

Date Printed.........
client Name..........
Client Ref Numbar....

Sampling Site,
Number...

R

Zelease

pate Received........

DCL
bate Prepared..
preparation Method...
Aliquot Weight/Volume
Net Weight/Volume....

Preparation Group

Analytical Results

: 23-JUL-08 12:57

GPL Laboratories
807085

: CAMP LEJZUNE UXO0-01

807085

17-JUL~08 00:00

.

: Not Applicable
: 21-JUL~08 00:00
: 6850

: 1.00g

¢ Not Reguired

Client

Sample Name:
DCL Sample Name...

.
.

PCL Report Group..:

Matziz.ooonunnnn
Date Sampled....
Reporting Units.
Report Basis....
Percent Solids..

..

DCL Analysis Group:
Analysis Method...:

Instrument Type..
Instrument ID.....:
Column TYDPB. ..., ..!

Form

Page

STV

RLIMS63A-V1.4
07230812575767
8

s086J053

MRO1-IS02-11]-12-08¢C

08E03774

08E—-0586-01

: SOLID
: 13~JUL~08

ug/kg
[Oas Rece
92,71

G0B6POOT
6850
LC/MS
LCMSO02

10:10

ived Klpried

KP-RPPX250

ElPprimary
[Jconsirm

ation

Analyte Angi;:ad HDL Result Comment | Qual. |[Dilution PQL
Zerchlorate 22-JUL~08 09:47 0.715 ND U 1 2,18
lU\ 20 -
960 VWest LeVoy Drive / Salt Lake City, Utah 84123-2547 I
Phone (801) 266-7700 Veb Page: wwv.datachem,com  13870f168 11
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LABORATORIES

A Sorenson Company
Date Printed.........: 23~-JUL-08 12:57
Client Name..........: GPL Laboratories
Client Ref Number.,..: 807089
sampling Site........: CAMP LEJEUNE UX0-01
Pelease Number.......: B0O7089
bate Received........: 17-JUL-08 00:00

DCL Preparation Group:
Date Prepared........:
Preparation Method...:
Aliguet Weight/Volume:
Nat Weight/Volume....:

Analytical Results

Mot Applicable
21~-JUL-08 00:00
6850

1.00g

Not Reguired

FORM A (TYPE I)

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Client Sample Name:

DCL Sample Name...:
DCL Report Group..:

Matrix...,...

Dats Sampled......:

et s e

Reporting Units...
Report Basis......:
Percent Solids....

N

DCL Analysis Group:
Analysis Method...
Instrument Type...

Instrument ID.....:
Column Tvpe.....

.

.
.
.
H
i

q"

Form RLIMS63A-V1.4
0723081257576,
Page 9

LT

S086J05F

MRO1-IS05-18 |~19-08C
0BE03775
08E~0586—01

SOLID
13-JUL-08
ug/kg
1as Received [Ejbried
38.90

11:25

G0§6200T

6850

LC/HS

LCHSO02
KP-RPPX250
Elerimary
[Oconfirmation

Date
Analvie Analvzed MDL Result Comment | Qual. |[Dilution POL
Perchlorate 22~-3UL-~08 11:33 0,746 ND U 1 2,25

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700

LT FAAAN A~ AAAAN

p):/;)] ok

Web Page:
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LABORATORI

ES

A Sorenson Company

i
[a}
™
=]
o
[
2

Date

.

Cclient Name.....o 00!

Client Ref Number....
sampling Site.....
Release Number.......

.
.

Date Received........

s es

23-JUL-08 12:57

GPL Laboratories
807089

CAM? LEJEZUNE UXO-01
807089

17~3UL~08 00:00

FORM A (TYPE I)

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Client Sample Name:
DCL Sample Name...:
DCL 2Report Group..:

Matrix...
Date Sampled......:
Reporting Units...
Report 3Basis......

Fercent Solids....:

s e e

4

Form RLIMS63A-V1.4
07230812575767

Page 10

AR

50863036

MR01-~IS06~10[-11~08C
DBED03776
08E—0586~01

: SOLID

13-JUL-08
ug/kg
OJAs RrReceived K]Dried
85.72

13:35

DCL Preparation Group: Not 2Applicable DCL Analysis Group: GOBEPOOT
pate Prepared........: 21-JUL-08 00:00 2nalysis Method...: 6850
Preparation Method...: 6850 Instrument Type...: LC/MS
2liguot Weight/Volume: 1.00g Instrument ID.....: LCMSO02
Net Weighit,/Volume....: Not Reguired Column Type.......: KP=RPPX250
Elrrimary
Oconfirmation
Analytical Results
Date
Analyte Analyzed MDL Result Comment | Qual. [Dilution DQL
Perchlorate 22-JUL-08 11:55| 0.773 ¥D 3] 1 2.33
¢4}A)
o _.
Lo)’&\ g
. . 1!
960 VWest LeVoy Drive / Salt Lake City, Utah 84123-2547 140‘"f1 8 1
Phone (801) 266-7700 Web Page: www.datachem.com of 168 .
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DATA=S
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L AB RATOR) ES
A Sorenson Company
pate Printed.........! 23-JUL-08 12:57

Client Name..

Client Ref Number....:
sampling Site........
falease Number.......

Date Received.

v e e e

e oo

..

: GPL Laboratories

807088
CAMP LEJEUNE
807082

Uxo-01

17-~JUL~08 00:00

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Client Sample Name:
DCL Sample MName..
DCL Report Group..:
MabtrdiX,.vovveennanut
Date Sampled......:
Reporting Units...:
Report Basis......:
Percent Solids....:

qd

Form RLIMS63A-V1.4
07230812575767
Page 11

S T

S0B6J05H

MROL-IS01-7-|8-08¢

.: 08B03777

08E-0586~-01

¢ SOLID

13-JUL-08
ug/kg
OAs Received E]bried
84,24

14:35

PCL Preparation Group: Not Applicable DCL ‘Analysis Group: GOB6POOT
bate Prepared........: 21~JUL~-08 00:00 Analysis Method...: 6850
Preparation Method...: 6850 Instrument Type...: LC/MS
Aliguot Weight/Volume: 1.00g Instrument ID.....: LCMSO02
Net Weight/Volume....: Not Required Column Type.......: KP=RPPX250

. Rlerimary

CJconfirmation
Analytical Results
Date

Analvte Analvzed MDL Result Comment | Qual. |Dilution 2QL
Perchlorate 22~JUL~08 12:16] 0,787 ND U 1 2.37

’/d(z))lzfoﬁf

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547

Veb Page: www.datachem.com
T madl

Phone (801) 266-7700
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EXPLOSIVES
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, UX0-01, CTO-168 SDG #: 808001
Client: CH2M HILL, Inc., Virginia Beach. Virginia Date: October 2, 2008
Laboratory: GPL Laboratories, Frederick, Maryland Reviewer: Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO0O1-TWO01-08C 808001-001 Water
2 MRO1-TWO01D-08C 808001-003 Water
3 MRO1-TW02-08C 808001-005 Water
3MS MRO1-TW02-08CMS 808001-005MS Water
3MSD MRO1-TW02-08CMSD 808001-005MSD Water
4 MRO01-TW03-08C 808001-007 Water
5 MRO1-EB073008-GW 808001-009 Water
6 MRO1-FB073008-GW 808001-011 Water

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 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 - All samples exhibited acceptable surrogate recoveries.

MS/MSD - The MS/MSD sample exhibited acceptable %R and RPD values.

Laboratory Control Sample - The LCS samples 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 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
MRO01-EB073008-GW None - ND - - -
MRO1-FB073008-GW None - ND - - -
Field Duplicates - Field duplicate results are summarized below.
MRO1-TW01-08C MRO1-TW01D-08C .
Compound ug/L ug/L RPD Qualifier
None ND ND - - '

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

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc.

October 2, 2008

Camp Lejeune, CTO-168

SDG #: 808001 - Explosives




GF L

GPL

FORM 1
. ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
[ MRO1-TW01-08C

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO. :

Case No. : SDG NO: 808001

Matrix : (Soil / Water) ~ WATER Lab Sample ID : 808001-001-001-1/1

Sample Volume : 1000 LabFile ID: LCD43010.D

% Moisture: Date Received 07/31/2008

Extraction: EXT_SW8330 Date Extracted: 08/05/2008

Extract Volume: 20 mL Date Analyzed 08/13/2008

Injection Volume : 100 pL Dilution Factor : 1

GPC Clean up (Y/N): N pH:

Concentration Units {(ug/L or ug/kg dry weight ) : ug/L
CAS NO COMPOUND Q

99-35-4 1,3,5-Trinitrobenzene 0.20 [8)
99-65-0 1,3-Dinitrobenzene 0.20 U
118-96-7 2,4,6-Trinitrotoluene | 0.20 U
121-14-2 -|2,4-Dinitrotoluene | 020 U
606-20-2 2,6-Dinitrotoluene | 0200 U
35572-78-2 2-Amino-4,6-Dinitrotoluene | 0200 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.20 (VB
2691-41-0 HMX 0.40 U
98-95-3 Nitrobenzene 0.20 U
121-82-4 RDX 0.40 1]
479-45-8 Tetryl 0.40 U
99-08-1 m-Nitrofoluene 0.40 U
88-72-2 o-Nitrotoluene 0.40, U
99-99-0 Jp-Nitrotoluene 040] U

FORM I

01210

SWS8330

8 of 97



GFL

GPL

FORM 1
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MRO1-TW01D-08C

Lab Name : GPL Laboratories Client. : CH2M Hili Inc

Lab Code : GPL SAS NO.:

Case No.: SDG NO: 808001

Matrix : (Soil / Water}) ~ WATER Lab SampleiD : 808001-003-002-1/1

Sample Volume : 1000 Lab File ID : LCD43011.D

% Moisture: Date Received 07/31/2008

Extraction: EXT_SW8330 Date Extracted: 08/05/2008

Extract Volume: 20 mb Date Analyzed 08/13/2008

Injection Volume : 100 pL Dilution Factor : 1

GPCCleanup (Y/N:: N pH:

Concentration Units (ug/L or ug/kg dry weight ) : ug/L
CAS NO COMPOUND Q

99-35-4 1,3,5-Trinitrobenzene 0.20 U
99-65-0 1,3-Dinitrobenzene 0.20 u
118-96-7 2,4,6-Trinitrotoluene 0.20 U
121-14-2 2,4-Dinitrotoluene 0.20 U
606-20-2 2,6-Dinitrotoluene 0.20 u
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.20 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.20 U
2691-41-0 HMX 040 U
98-95-3 Nitrobenzene 0.20 U
121-82-4 RDX 0.40 U
479-45-8 Tetryl 0.40 U
99-08-1 m-Nitrotoluene 0.40 U
88-72-2 o-Nitrotoluene 0.40 U
99-99-0 |p-Nitrotoluene 040, U

)
[\7{0]@1&6

FORM I

Sw8330

9 of 97



{0

Y GPL
GPL o
- ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MR01-TW02-08C

Lab Name : GPL Laboratories Client. : CH2M Hill Inc

Lab Code : GPL SAS NO. :

Case No. : SDG NO: 808001

Matrix : (Soil / Water) ~ WATER Lab Sample ID : 808001-005-026-1/3

Sample Volume : 1000 Lab File ID : LCD43012.D

% Moisture: Date Received 07/31/2008

Extraction: EXT_SW8330 Date Extracted: 08/05/2008

Extract Volume: 20 mL Date Analyzed 08/13/2008

Injection Volume : 100 ML Dilution Factor : 1

GPCCleanup (Y/N): N pH:

Congcentration Units (ug/L or ug/kg dry weight ) : ug/L
CAS NO COMPQUND Q
99-35-4 1,3,5-Trinitrobenzene 0.20 U
93-65-0 1,3-Dinitrobenzene 0.20 U
118-96-7 2,4,6-Trinitrotoluene 0.20 U
121-14-2 2 4-Dinitrotoluene [ 020} U
606-20-2 2,6-Dinitrotoluene | 020] U
35572-78-2 2-Amino-4,6-Dinitrotoluene ] 0.20} U
19406-51-0 |4-Amino-2,6-Dinitrotoluene | 0.20} U
2691-41-0 fHMX 040 U
98-95-3 Nitrobenzene 0.20 U
121-82-4 RDX 0.40 u
479-45-8 Tetryl 0.40 U
99-08-1 m-Nitrotoluene 040 U
88-72-2 o-Nitrotoluene 040 U
99-99-0 [p-Nitrotoluene 040} U
i/( y N FORM I SW8330
] . [oY 10 of 97



' GPL
é 7’ f“ Z , FORM 1
. ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
| MRO1-TW03-08C "|
Lab Name : GPL Laboratories Client. : CH2M Hill Inc
Lab Code : GPL SAS NO. :
Case No. : SDG NO: 808001
Matrix : (Soil / Water)  WATER Lab Sample ID : 808001-007-003-11
Sample Volume : 1000 Lab File ID : L.CD43013.D
% Moisture: Date Received 07/31/2008
Extraction: EXT_SW8330 Date Extracted: 08/05/2008
Extract Volume: 20 mL Date Analyzed 08/13/2008
Injection Volume : 100 wL Dilution Factor : 1
GPC Clean up (Y/N): N pH:
Concentration Units (ug/L or ug/kg dry weight ) : ug/L
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.20 U
99-65-0 1,3-Dinitrobenzene 0.20 U
118-96-7 2,4,6-Trinitrotoluene 0.20 1)
121-14-2 2,4-Dinitrotoluene 0.20 U
606-20-2 2,6-Dinitrotoluene | 020 U
35572-78-2 2-Amino-4,6-Dinitrotoluene | 0200 U
19406-51-0 4-Amino-2,6-Dinitrotoluene - | 020] U
2691-41-0 JHMX 040} U
98-95-3 |Nitrobenzene 0.20 ]
121-82-4 |[RDX 0.40 u
479-45-8 Tetryl 0.40 U
99-08-1 m-Nitrotoluene 0.40 U
88-72-2 o-Nitrotoluene 040, U
99-99-0 p-Nitrotoluene 040] U
FORM I SW8330
W 11 of 97
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GLL

GPL

(ol 2[o¥

FORM 1
. ANALYSIS DATA SHEET
Laboratories
SAMPLE NO
MRO1-EB073008-GW 1

Lab Name : GPL Laboratories Client. : CH2M Hill inc

Lab Code : GPL SAS NO.:

Case No. : SDG NO: 808001

Matrix : (Soil / Water) WATER Lab Sample ID : 808001-009-004-11

Sample Volume : 1000 LabFile ID : LCD43014.D

% Moisture: . Date Received 07/31/2008

Extraction: EXT_SW8330 Date Extracted: 08/05/2008

Extract Volume: 20 mL Date Analyzed 08/13/2008

Injection Volume : 100 bl Dilution Factor : 1

GPC Cleanup (Y/N): N pH:

Concentration Units {ug/L or ug/kg dry weight ) : ug/L.
CAS NO COMPOUND Q
99-35-4 1,3,5-Trinitrobenzene 0.20 U
99-65-0 1,3-Dinitrobenzene 0.20 U
118-96-7 2,4 .6-Trinitrotoluene 0.20 U
121-14-2 2. 4-Dinitrotoluene 0.20 U
606-20-2 2,6-Dinitrotoluene 0.20 U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.20 u
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.20 U
2691-41-0 HMX 0.40] U
98-95-3 Nitrobenzene 020] U
121-82-4 RDX 0.40 U
479-45-8 Tetryl 0.40 U
99-08-1 m-Nitrotoluene 0.40 U
88-72-2 o-Nitrotoluene 0.40 u
99-99-0 [p-Nitrotoluene 040 U
U  FormI SW8330
‘ 12 of 97



GLL

Laboratories

Lab Name :
Lab Code :

Case No. :

GPL
FORM 1

ANALYSIS DATA SHEET

GPL Laboratories

SAMPLE NO

MRO1-FB073008-GW

Client. :

GPL

SAS NO.:

SDG NO:

CH2M Hill Inc

808001

Matrix : (Soil / Water) ~ WATER Lab Sample ID : 808001-011-005-1/1

Sample Volume : 1000 Lab File ID : LCD43015.D

% Moisture: Date Received 07/31/2008

Extraction: EXT_SW8330 Date Extracted: 08/05/2008

Extract Volume: 20 mL. Date Analyzed 08/14/2008

Injection Volume : 100 ML Dilution Factor : 1

GPCCleanup(Y/N): N pH:

Concentration Units (ug/L. or ug/kg dry weight ) : ug/L.
CAS NO COMPOQUND Q
99-35-4 1,3,5-Trinitrobenzene 0.20 U
99-65-0 1,3-Dinitrobenzene 0.20 U
118-96-7 2,4 6-Trinitrotoluene 0.20 U
121-14-2 2,4-Dinitrotoluene 0.20 U
606-20-2 2,6-Dinitrotoluene 0.20, U
35572-78-2 2-Amino-4,6-Dinitrotoluene 0.20 U
19406-51-0 4-Amino-2,6-Dinitrotoluene 0.20 U
2691-41-0 HMX 040 U
98-95-3 Nitrobenzene 020, U
121-82-4 JRDX 0.40 U
479-45-8 Tetryl 0.40 U
99-08-1 m-Nitrotoluene 0.40 u
88-72-2 o-Nitrotoluene 0.40 U
99-99-0 p-Nitrotoluene 040 U
/(/LJ FORM I SW8330
/ 13 of 97
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USEPA Region IV - Level IV Review

METALS

Site: MCB Camp Lejeune, UXO-01, CTO-168

SDG #: 808001

Client: CH2M HILL. Inc., Virginia Beach, Virginia Date: October 2, 2008

Laboratory: GPL Laboratories, Frederick, Maryland

Reviewer: Nancy Weaver

EDS ID Client Sample ID Laboratory Sample ID Matrix
1 MRO1-TW01-08C 808001-001 Water

2 MRO1-TW01-08C FIL 808001-002 Water

3 MRO01-TW01D-08C 808001-003 Water

4 MRO1-TW01D-08C FIL 808001-004 Water

5 MRO1-TW02-08C 808001-005 Water
5MS MRO01-TW02-08CMS 808001-005MS Water
5MSD MRO01-TW02-08CMSD 808001-005MSD Water
6 MRO1-TW02-08C FIL 808001-006 Water
6MS MRO01-TW02-08C FILMS 808001-006MS Water
6MSD MR01-TW02-08C FILMSD 808001-006MSD Water
7 MRO1-TW03-08C 808001-007 Water

8 MRO1-TW03-08C FIL 808001-008 Water

9 MRO1-EB073008-GW 808001-009 Water
10 MRO1-EB073008-GW FIL 808001-010 Water
11 MRO01-FB073008-GW 808001-011 Water
12 MRO01-FB073008-GW FIL 808001-012 Water

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 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
contamination for several compounds, however, all sample results are non-detect or greater than
5X the blank concentration with the exception of the following:

Compound Conc. Qualifier Affected Samples
ug/L
Arsenic 2.852 U 11,12
Barium 0.233 U All samples
Potassium 26.118 U All samples
Sodium 351.608 U 1-4,9-12
Field and Equipment Blank - Field QC results are summarized below.
Blank ID Compound Conc. Action Level | Qualifier Affected Samples
ug/L ug/L
MRO01-EB073008-GW Zinc 3.6 18.0 U 1,3,5,7
MRO01-EB073008-GW FIL Zinc 3.1 15.5 None See FB
MRO01-FB073008-GW Manganese 0.86 43 None All >5X
Zinc 33 16.5 None See EB
MRO1-FB073008-GW FIL Copper 1.5 7.5 U 2,4,6,8
Zinc 4.9 24.5 U 2,4,6,8

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

Matrix Spike - The matrix spike samples exhibited acceptable %R values except the following.

MS Sample ID Compound %R Qualifier Affected Samples
5 Aluminum 166% J All total positive results
6 Aluminum 130% J All dissolved positive results

Matrix Duplicate - The matrix duplicate samples exhibited acceptable RPD values.

LCS - The LCS samples exhibited acceptable %R values.

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

following.
ICP Sample ID Compound %D Qualifier Affected Samples
5 Magnesium 34% J All total positives
6 Magnesium 36% J All dissolved positives

Environmental Data Services, Inc.

October 2, 2008

Camp Lejeune, CTO-168
SDG #: 808001 - Metals




Field Duplicates - Field duplicate results are summarized below.

Compound MRO l-l”ll“g\;/LO 1-08C MRO1 -11“1\;//31 D-08C RPD Qualifier
Aluminum 706 342 69% None
Beryllium 0.086 0.068 23% None
. Calcium 1000 856 16% None
Chromium 3.2 2.0 46% None
Copper 34 2.6 27% None
Iron 7370 6720 9% None
Lead 2.0 100U NC None
Magnesium 703 677 4% None
Manganese 87.9 82.4 6% None
Mercury 0.045 0.020 7% None
Nickel 94 9.3 1% None

Compound MRO1-TWO01-08C FIL MRO1-TWO01D-08C FIL RPD Qualifier

ug/L ug/L

Beryllium 5.0U 0.062 NC None
Calcium 883 915 4% None
Iron 5700 5720 0% None
Magnesium 648 684 5% None
Manganese 76.2 75.9 0% None
Nickel 8.8 7.9 11% None

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc.

October 2, 2008

Camp Lejeune, CTO-168
SDG #: 808001 - Metals




USEPA - CLP
1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET MRO1-TW01-08C

Lab Name: GPL LABORATORIES, LL Contract:

Lab Code:
© Matrix: (soilfwater)

NRAS No.:
Lab Sample ID:

Case No.:
WATER

SDG No.: 808001
S 808001-001-006-1/1

Level: (low/med) Date Recieved: 07/31/2008

% Solids: 100.0
Congcentration Units (ug/L. or mg/kg dry weight): UG/L

L__EAS No. Analyte Eoncentration c M__]
7429-90-5 | Aluminum 706 P_|MSH
7440-36-0 {Antimony 60.0] U P
7440-38-2 |Arsenic 10.0] U P
7440-39-3 |Barium 200 304 P 1B
7441-41-7 |Beryllium 0.086| J P
7440-43-9 1Cadmium 5.0 U P
7440-70-2 |Calcium 1000} J P
7440-47-3 | Chromium 3.2 J P
7440-48-4 |Cobalt 50.0] U P
7440-50-8 [Copper 344 - P -
7439-89-6 |lron 7370 P
7439-92-1 |Lead 20f J p
7439-95-4 |Magnesium 703| ) P [SO
7439-96-5 |Manganese 87.9| P
7439-97-6 [Mercury 0.045] J CcvV
7440-02-0 |Nickel 94| J P
7440-09-7__ |Potassium 5606 1340—4— P_NaoL
7782-49-2  |Selenium 350 U P
7440-22-4 |Silver 10.0f U P
7440-23-5 |Sodium SUd0 29401 —J— P _|BL
7440-28-0 [Thallium 250, U |
7440-62-2 [Vanadium 50.00 U P
7440-66-6 |Zinc (L0 95 J P |BL
Color Before: NA Clarity Before: NA NA
Color After: NA Clarity After: NA NA
Comments:

Q) \) FORMIA-IN

32 of 97
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USEPA - CLP

1A-IN

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MRO1-TWO01-08C FIL

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.: 808001
Matrix: {soil/water) WATER Lab Sample ID: S 808001-002-021-11
Level: (low/med) Date Recieved: 07/31/2008
100.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
| CAS No. Analyte Concentration| C Q M
7429-90-5 |Aluminum 200 U M P
7440-36-0 |Antimony 60.0] U P
7440-38-2 | Arsenic 100 U P
7440-39-3 | Barium 200 264——| L P_|%L
7441-41-7 |Beryllium 50 U P
7440-43-9 |Cadmium 5.0, U P
7440-70-2 {Calcium 883 J P
7440-47-3 {Chromium 100 U P
7440-48-4 |Cobalt 50.00 U P
7440-50-8 |Copper 25 25——| L P |BL
7439-89-6 |lron 5700 P
7439-92-1 [Lead 10.0[ U p
7439-95-4 |Magnesium 648 ¥ | o7 ¥ P | SD
7439-96-5 |Manganese 76.2 P
7440-02-0 |Nickel . 88 J | P
7439-97-6 |Mercury 0200 U | cV
7440-09-7 |Potassium S6g0 44— | (o P | BL
7782-49-2 |Selenium 350 U P
7440-22-4 |Silver 10.0f U P
7440-23-5 |Sodium Sod0 2800 | P 8L
7440-28-0 | Thallium 250 U P
7440-62-2 |Vanadium 5000 U P
7440-66-6 |Zinc 60 o4— | (o P |RL
Color Before: NA Clarity Before: NA Texture: NA
Color After: NA Clarity After: NA Artifacts: NA
Comments:
FORMIA-IN
[ q 33 of 97
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USEPA - CLP

1A-IN EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET MR01-TW01D-08C
Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG Neo.: 808001
Matrix: (soil/water) WATER Lab Sample ID: S 808001-003-007-1/1
Level: (low/med) Date Recieved: 07/31/2008
% Solids: 100.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte | Concentration| C Q M |

7429-90-5 | Aluminum 342 5 N p_|MsH

7440-36-0 |Antimony 60.0] U P

7440-38-2 |Arsenic 100] U P

7440-39-3 |Barium 208 298——| W P AL

7441-41-7 |Beryllium 0.068| J P

7440-43-9 |Cadmium 50 U P

7440-70-2 |Calcium 856 J P

7440-47-3 | Chromium 20 J P

7440-48-4 |Cobalt : 50.0 U P

7440-50-8 |Copper 28] J P

7439-89-6 |lron 6720 P

7439-92-1 |Lead 10.0] U P

7439-95-4 |Magnesium 677 J ¥ P ISD

7439-96-5 [Manganese 82.4 P

7438-97-6 |Mercury 0,020 J CcV

7440-02-0 |Nickel 93 J P

7440-09-7 _|Potassium S0Q0  teFe——| W P_|&

7782-49-2 |Selenium 3500 U P

7440-22-4 |Silver 10.0] U P

7440-23-5 |Sodium Sea0_ 2060 W P B

7440-28-0 | Thallium 250 U P

7440-62-2 |Vanadium 50.0] U P

7440-66-6 | Zinc €0 s8— W P_| AL
Color Before: NA Clarity Before: NA Texture: NA
Color After: NA Clarity After: NA Artifacts: NA
Comments:

w FORM IA - IN
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USEPA - CLP

1A-IN

INORGANIC ANALYSIS DATA SHEET

Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.:

Matrix: (soil/water) WATER Lab Sample ID:

Level: (low/med) Date Recieved:

% Solids: 100.0

Concentration Units (ug/L or mg/kg dry weight):

UG/L

EPA SAMPLE NO.

MRO1-TW01D-08C FIL

SDG No.: 808001

S 808001-004-022-1/1

07/31/2008

Concentration| C

CAS No. Analyte M |
7429-90-5 |Aluminum 200 U DT’ P
7440-36-0 |Antimony 60.0f U P
7440-38-2 |[Arsenic 10.0f U P
7440-39-3 |Barium 200 258 T (A P | &L
7441-41-7 |Beryllium 0.062| J P
7440-43-9 {Cadmium 50 U P
7440-70-2 |Calcium 915 J P
7440-47-3 |Chromium 10.0] U P
7440-48-4 |Cobalt I 500 U P
7440-50-8 |Copper 26 26— | W P BV
7439-89-6 |lron 5720 P
7439-92-1 |Lead 100 U P
7439-95-4 [Magnesium 684 4 | T P |Sp
7439-96-5 |Manganese 75.9 P
7439-97-6 |Mercury 0.20 CcV
7440-02-0 |Nickel 7.9 P
7440-09-7 |Potassium S5od t22e— i P {BL
7782-49-2 |Selenium 350 U P
7440-22-4 {Silver 100 U P
7440-23-5 | Sodium Se0 O 3BHe—d4 A P |@L
7440-28-0 |Thallium 25.00 U P
7440-62-2 |Vanadium 50.0] U P
7440-66-6 |Zinc b0 7ot P | AL
Color Before: NA Clarity Before: NA Texture: NA
Color After: NA Clarity After: NA Artifacts: NA
Comments: ,
/wa FORM IA - IN

(2108
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USEPA -CLP
1A-IN
INORGANIC ANALYSIS DATA SHEET

Color After:

Comments:

Matrix: (soil/water)

Level: {low/med)

EPA SAMPLE NO.

MRO1-TW02-08C

Color Before: NA

12 lod

Lab Name: GPL LABORATORIES, LL Contract:
Case No.: NRAS No.: SDG No.: 808001
WATER L.ab Sample 1D: S 808001-005-029-1/3
Date Recieved: 07/31/2008
100.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
l CAS No. i Analyte IConcentration c Q M
7429-90-5 | Aluminum 1300 7 M P |AMSH
7440-36-0 |Antimony 600 U P
7440-38-2 |Arsenic 100 U P
7440-39-3 |Barium 00 206—3—| W P L
7441-41-7 [Beryllium 010} J P
7440-43-9 |Cadmium 50/ U P
7440-70-2 |Calcium 531 J P
7440-47-3 |Chromium 6.8 J P
7440-48-4 |Cobalt 50.0] U P
7440-50-8 |Copper 73 J P
7439-89-6 |lron 4690 P
7439-92-1 |Lead 26] J P
7439-95-4 |Magnesium 921| V| P |SD
7439-96-5 |Manganese 47.2 - P
7439-97-6 [Mercury 0.20] U CcV
7440-02-0 [Nickel 6.7) J P
7440-09-7 |Potassium 5§00 ero—— | W P |BL
7782-49-2 |Selenium 35.0f U P
7440-22-4 |Silver 100] U P
7440-23-5 |Sodium 5380 P
7440-28-0 |Thallium 250 U P
7440-62-2 |Vanadium 40 J P
7440-66-6 |Zinc G0 gat—a—| L P | B
Clarity Before: NA Texture: NA
NA Clarity After: NA Artifacts: NA
b\) FORMIA - IN
/Q" 36 of 97



INORGANIC ANALYSIS DATA SHEET

USEPA - CLP

1A-IN

EPA SAMPLE NO.

MRO01-TW02-08C FIL

Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.: 808001
Matrix: (soil/water) WATER Lab Sample ID: S 808001-006-038-1/3
Level: (low/med) Date Recieved: 07/31/2008
% Solids: 100.0
Concentration Units (ug/l. or mg/kg dry weight): UG/L
CAS No. Analyte Concentration] C Q M
7429-90-5 |Aluminum 200 U » P
7440-36-0 _|Antimony 60.0( U ’ P
7440-38-2 |Arsenic 10.0; U P
7440-39-3 |Barium 200 254H—4 |W P_L
7441-41-7 |Beryllium 0.069] J P
7440-43-9 |Cadmium 50, U P
7440-70-2 |Calcium 480 J P
7440-47-3 |Chromium 10.0 U P
7440-48-4 |Cobalt 50.0| U P
7440-50-8 |Copper 2¢  S2—~| U P | AL
7439-89-6 |lron 3630 P
7439-92-1 |Lead 1000 U P
7439-95-4 |Magnesium 807 J |0 F P | S
7439-96-5 |Manganese 39.9 ' P
7440-02-0 [Nickel 591 J P
7439-97-6 |Mercury 0.063] J CVv
7440-09-7 |Potassium SO F8e—d- | L P {@L
7782-49-2 |Selenium 35.0|] U P
- 7440-22-4 |Silver 100] U P
7440-23-5 |Sodium 5490 P
7440-28-0 |Thallium 25.0] U P
7440-62-2 |[Vanadium 50.0f U P
7440-66-6 |Zinc bd 1| W P |BL
Color Before: NA Clarity Before: NA Texture: NA
Color After: NA Clarity After: NA Artifacts: NA
Comments:
LJ FORM IA - IN
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USEPA - CLP

1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET MRO1-TW03-08C

Lab Name: GPL LABORATORIES, LL

Contract:

Lab Code: Case No.: NRAS No.: SDG No.: 808001

Matrix: (soil/water) WATER Lab Sample ID: S 808001-007-008-1/1

Level: (low/med) Date Recieved: 07/31/2008

% Solids; 100.0

Concentration Units (ug/L or mg/kg dry weight): UG/

CAS No. Analyte Concentration] C Q M

7429-90-5 [ Aluminum 1710 =5 M p [MSH
7440-36-0 [Antimony 60.0f U P
7440-38-2 |Arsenic 100 U P
7440-39-3 |Barium 2,60 45.9—d— |, P | B
7441-41-7 |Beryllium 0.13| J P
7440-43-9 |Cadmium 50 U P
7440-70-2 |Calcium 669] J P
7440-47-3 |Chromium 4.5) J P
7440-48-4 |Cobalt 14| J P
7440-50-8 |Copper 43 J P
7439-89-6 |lron 3460 P
7439-92-1 |[Lead 10.0{ U P )
7439-95-4 | Magnesium 1510 v [T & p_|5D
7439-96-5 |Manganese 33.8 P
7440-02-0  [Nickel 84 J P
7439-97-6 |Mercury 0.002] J CV
7440-09-7 _|Potassium Swo_ 87— | P_|bw
7782-49-2 |Selenium 350 U P
7440-22-4 |Silver 100 U P
7440-23-56 |Sodium - 7990 P
7440-28-0 [Thallium 250 U P
7440-62-2 |Vanadium 37| J P
7440-66-6 |Zinc b0 1aH——| L P |BL

Color Before: NA Clarity Before: NA Texture: NA

Color After: NA Clarity After; NA Artifacts: NA

Comments:

Q/Lb‘) FORM IA - IN
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USEPA - CLP
1A -IN

EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET

MRO1-TW03-08C FIL

Lab Name: GPL LABORATORIES, LL Contract:
Lab Code: Case No.: NRAS No.: SDG No.: 808001
Matrix: (soil/water) WATER Lab Sample ID: S 808001-008-023-1/1
Level: (low/med) Date Recieved: 07/31/2008
% Solids: 100.0
Concentration Units {ug/L. or mg/kg dry weight): UG/L
| CASNo. | Analyte Concentration] C Q M ]
7429-90-5 | Aluminum 273 T N P | MS l-(
7440-36-0  [Antimony 60.0 U P '
7440-38-2 |Arsenic 100 U P |
_7440-39-3 _|Barium L6V 434 4 | w P | 3L
7441-41-7 |Beryllium 011 J P
7440-43-9 (Cadmium 500 U P
7440-70-2 |Calcium 571 J P
7440-47-3 |Chromium 12| J P
7440-48-4 |Cobalt 50.0] U P
7440-50-8 |Copper 25 83— | U P 3L
7439-89-6 |Iron 2170 P
7439-92-1 |lLead 10.0] U P
7439-95-4 |Magnesium 1430 V[T ¢ p |SD
7439-96-5 |Manganese 28.3 ’ P
7440-02-0  |Nickel 6.1 J P
7438-97-6  |Mercury 0.061 J cV
7440-09-7 |Potassium 5600 8933 [U_ P | B
7782-49-2 1Selenium 350 U P
7440-22-4 |Silver 100 U P
7440-23-5 |Sodium 8190 P
7440-28-0 | Thallium 25.0, U P
7440-62-2 |Vanadium 50.00 U P
7440-66-6 |Zinc Go B5—- | W P (9L
Color Before: NA Clarity Before: NA Texture: NA
Color After: NA Clarity After: NA Artifacts: NA
Comments:

FORM IA - IN
N
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USEPA - CLP
1A-IN

EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET

MRO01-EB073008-GW

L.ab Name: GPL LABORATORIES, LL Contract:

Lab Code: Case No.: NRAS No.: SDG No.: 808001

Matrix: (soil/water) WATER Lab Sample 1D: S 808001-009-009-1/1

Level: (low/med) Date Recieved: 07/31/2008

% Solids: 100.0

Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. | Analyte Concentration| C Q M
7429-90-5 |Aluminum 200| U ;4 P
7440-36-0 |{Antimony 60.0] U P
7440-38-2 |Arsenic 10.0] U P
7440-39-3 | Barium 200 18- 1 [wC p_| 6L
7441-41-7 |Beryllium 50, U P
7440-43-9 |Cadmium 50 U P
7440-70-2 |Calcium 5000f U P
7440-47-3 | Chromium 100 U P
7440-48-4 |Cobalt 500 U P
7440-50-8 |Copper 25,00 U P
7439-89-6 |lron 100 U P
7439-92-1 |Lead 10.0] U P
7439-95-4 |Magnesium 5000 U g P
7439-96-5 _|Manganese 150 U ( P
7439-97-6 |Mercury 0.20] U cV
7440-02-0 |Nickel 40.0] U P
7440-09-7 |Potassium S860 35.8—— | L P |BL
7782-49-2 |Selenium 35.00 U P
7440-22-4 |Silver 1001 U P
7440-23-5 |Sodium Seop 456 | P | BL
7440-28-0 [Thallium 250 U P
7440-62-2 |Vanadium 50.0{ U P
7440-66-6 |Zinc 35 J P

Color Before: NA Clarity Before: NA Texture: NA

Color After: NA Clarity After: NA Artifacts: NA

Comments:

(D FORMIA-IN
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USEPA - CLP
1A-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.
MRO01-EB073008-GW

Eu
L1

Lab Name: GPL LABORATORIES, LL Contract:

Lab Code: Case No.: NRAS No.: SDG No.: 808001

Matrix: {soil/water) WATER Lab Sample ID: S 808001-010-024-1/1

Level: (low/med) Date Recieved: 07/31/2008

% Solids: 100.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

| CASNo. | Analyte | Congentration| C Q [ M|
7429-90-5 | Aluminum 200] U W P
7440-36-0 |Antimony 60.0|] U P
7440-38-2 |Arsenic 100] U P
7440-39-3 |Barium 200 78— | (A P | pL
7441-41-7 | Beryllium 50| U P
7440-43-9 |Cadmium 50/ U P
7440-70-2 |Calcium 5000 U P
; 7440-47-3 |Chromium 10.0{ U P

7440-48-4 |Cobalt 50.0] U P
7440-50-8 |Copper 250 U P
7439-89-8 |lron 100 U P
7439-92-1 |Lead 10.0] U P
7439-95-4 |Magnesium 5000 U 3 P
7439-96-5 |[Manganese 150 U i P
7439-97-6 |Mercury - - 0.20] U cVv
7440-02-0 |Nickel 40.0{ U P
7440-09-7 |Potassium 5800 S8F—+ | A P 6L
7782-49-2 |Selenium 350 U P
7440-22-4 |Silver 100 U P
7440-23-5 |Sodium Svyy 3863 | P {fL
7440-28-0 | Thallium 250 U P
7440-62-2 |Vanadium 50.0] U P
7440-66-6 (Zinc 34 J P

Color Before: NA Clarity Before: NA Texture: NA

Color After: NA Clarity After: NA Artifacts: NA

Comments:

}/L(") FORM IA - IN
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USEPA - CLP
1A-IN

EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET

MRO1-FB073008-GW

Lab Name: GPL LABORATORIES, LL Contract:

L.ab Code: Case No.: NRAS No.: SDG No.: 808001

Matrix: (soil/water) WATER Lab Sample ID: S 808001-011-010-1/1

Level: (low/med) Date Recieved: 07/31/2008

% Solids: 100.0

Cancentration Units (ug/L or mg/kg dry weight): UGI/L

CAS No. Analyte Concentration| C Q. M

7429-90-5 | Aluminum 200] U ' P
7440-36-0 | Antimony __600[ U i P
7440-38-2 | Arsenic 10 27— p | BL_
7440-39-3 IBarium 240 1.2 _J A P ‘(3) L
7441-41-7 |Beryllium 50 U P
7440-43-9 |Cadmium 50 U P
7440-70-2 |Calcium 5000 U P
7440-47-3 {Chromium 100 U P
7440-48-4 |Cobalt 500, U P
7440-50-8 |Copper 260 U P
7439-89-6 |lron 100 U P
7439-92-1 |lead 10.0f U / P
7439-95-4 |Magnesium 5000 U [ p
7439-96-5 |Manganese 0.86] J ' p
7440-02-0 |Nickel 40.0f U P
7439-97-6 [Mercury 0.20] U cv
7440-09-7 |Potassium 5000 2500 1l P |BC
7782-49-2 |{Selenium 3500 U P
7440-22-4 |Silver 100 U P
7440-23-5 | Sodium SI0 D 54— | P_|HL
7440-28-0 | Thallium 250 U P
7440-62-2 |Vanadium 50.0] U P
7440-66-6 |Zinc 33| J P

Color Before: NA Clarity Before: NA Texture: NA

Color After: NA Clarity After: NA Artifacts: NA

Comments:

FORMIA - IN
/{}o
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USEPA - CLP

1A -IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET MRO01-FB073008-GW

Eil
=

Color After:
Comments:

Matrix: (soil/water)

Level: (low/med)

Color Before: NA

ol zlog

Lab Name: GPL LABORATORIES, LL Contract;
Case No.: NRAS No.: SDG No.: 808001
WATER Lab Sample ID: S 808001-012-025-111
Date Recieved: 07/31/2008
100.0
Concentration Units {(ug/L. or mg/kg dry weight): UG/L

| CAS No. Analyte |Concentration| C | Q [ M
7429-90-5 [Aluminum 200] U P
7440-36-0 |Antimony 60.0f U P
7440-38-2 | Arsenic [0 22l 5-]Q P |BPL
7440-39-3_ |Barium 200 | W P_| 6L
7441-41-7 |Beryllium 50 U P
7440-43-9 [Cadmium 500 U P
7440-70-2 |[Calcium 5000 U P
7440-47-3 |Chromium 10.0] U P
7440-48-4 |Cobalt 500 U p
7440-50-8 |Copper 15 J P
7439-89-6 |iron 100 U P
7439-92-1 |Lead 10.0] U P
7439-95-4 |Magnesium 5000) U P
7439-96-5 |[Manganese 150 U P
7439-97-6 |Mercury 0200 U cV
7440-02-0 |Nickel 40,0] U P
7440-09-7 |Potassium <300 2921 - UL P |BL
7782-49-2 |Selenium ' 350 U P
7440-22-4 | Silver 10.0f U P
7440-23-5 |Sodium SE30 49— [U P |G
7440-28-0 |Thallium 250 U P
7440-62-2 |Vanadium 50.0] U P
7440-66-6 |Zinc 49 J P

Clarity Before: NA Texture: NA
NA Clarity After: NA Artifacts: NA
FORMIA - IN
LW
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PERCHLORATE
USEPA Region IV - Level IV Review

Site: MCB Camp Lejeune, UX0-01, CTO-168 SDG #: 808001
Client: CH2M HILL. Inc., Virginia Beach, Virginia Date: October 2, 2008
Laboratory: DataChem, Salt Lake City, Utah Reviewer: Nancy Weaver
EDS ID Client Sample ID Laboratory Sample ID Matrix

1 MRO1-TWO01-08C 808001-001 Water

2 MRO1-TW01D-08C 808001-003 Water

3 MRO1-TW02-08C 808001-005 Water

4 MRO1-TWO02-08CMS 808001-005MS Water

5 MRO1-TW02-08CMSD 808001-005MSD Water

6 MRO1-TW03-08C 808001-007 Water

7 MRO1-EB073008-GW 808001-009 Water

8 MRO1-FB073008-GW 808001-011 Water

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. Action Level | Qualifier Affected Samples
ug/L ug/L

MRO01-EB073008-GW None - ND
MRO1-FB073008-GW None - ND - - - -

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



Matrix Spike/Duplicate - The matrix spike/duplicate sample exhibited acceptable %R and RPD

values.

LCS - The LCS samples exhibited acceptable %R values.

Field Duplicates - Field duplicate results are summarized below.

Compound

MRO1-TWO01-08C
ug/L

MRO1-TW01D-08C
ug/L

RPD Qualifier

None

ND

ND

Compound Quantitation - No discrepancies were identified.

Environmental Data Services, Inc.

October 2, 2008

Camp Lejeune, CTO-168
SDG #: 808001 - Perchlorate




SINGLE METHOD

SAMPLE ANALYSIS
LABORATORI ES
A Serenson Company
Date Printed......... : 11-3UG~08 18:52
Client Name......c.s. : GPL Laboratories
Client Ref Number....: 808001
Sampling Site........: CAMP LEJEUNE UX0-01
Release Number.......: 808001
Date Received........ 1 02-AUG-~08 00:00

DCL Preparation Group:
Date Prepared
Preparatien Method...:
Aliguot Weight/Volume:

.........

Mot applicable

: 06—-AUG-08 00:00

6850
Not Applicable

FORM A (TYPE I1)

l

Form RLIMS63A-V1.4

SN

Client Sample Name: MRO1-TWO1-08|C
DCL Sample Name...: 08E04095
DCL Report Group..: 08E~0643-01

Matrix........... . ¢ WATER

Date Sampled...... : 30-JUL-08 12:45
Reperting Units...: ug/L

Report Basis......:[X}As Received [JDried

DCL Analysis Group: GOB7BO1IM

Analysis Method...: 6850
Instrument Type...: LC/MS
Instrument ID..... : LCMSO02

Net Weight/Volume....: Not Required Column Type.......: KP-RPPX250
Kerimary
[Jcontirmation
Analytical Results
Date
Analyte Analyzed HMDL Rasult Comment | Qual. |Dilution PQL
Perchlorate 07~AUG-08 01:50 0.0663 ND U 1 0.200

W
e

960 Vest LeVoy Drive / Salt Lake City, Utah 84123-2547

Phone (801) 266-7700

..... N, EN NN
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LA ATOR
A S on Co

Date Printed....,.....:

.

client Name.......
Client Ref Number.
sampling Site........
Release Number....

. .
.

. .
IR TR

Date Recsived........

DCL Preparation Group:
pate Prepared........:
Preparation Method...:
Aliguot Weight/Volume:
Met Weight/Volume....:

Analytical Results

mp

1 ES
any

11-AUG-08 1B:52

GPL Laboratories
8038001
CAMP LEJEUNE UX0-01

: 808Q01

02-AUG-08 00:00

Not Applicable
06~-AUG~08 00:00
6850

Not Applicable
Not Required

FORM A (TYPE I)

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

Client Sample Name:
DCL Sample Name...:
DCL Report Group..:

Matrix...... ...t
Date Sampled....,.:
Reporting Units...:
Report Basis.. :

e

DCL Analysis Group:
Analysis Method...:
Instrument Type...:
Instrumeant ID.....:
Column Type.......:

L

Form RLIMS63A-V1.4
0811081852191«
Page 4

LAY

S087302R

MRO1-TWOLD-0 [8C
08E04096
08E-0649-01

WATER

30-JUL~-08 12:50

uwyg/L

Kjas Received [IDbried

G087BOLM

6850

LC/MS

LCMS02
KP~RPPX250
E#rimary
Oconfirmation

Date
Analyte Analyzed MDL Result Comment | Qual. |[pilution PQL
Perchlorate 07-AUG-~08 02:11 0.0663 ND g 1 0.200

960 Vest LeVoy Drive / Salt Lake City, Utah 84123-2547
www.datachem.com 78 of 97

Phone (801) 266-7700
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DATA

]

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

LABORATORI ES
A Sorenson Company

.

Date Printed..... .

.

.

Client Name........ o
Client Ref Number....
Sampling Site........
Release Number.......

2

pate Received.....

.
.

11-3UG~08 18:52

GPL Laboratories
808001

CAMP LEJEUNE UXO0-01
808001

: 02-AUG~08 0D:00

Client Sample Name:
DCL Sample Name...
DCL Repert Group..

Matrix...ooeeeennn
Date Sampled......
Reporting Units...
Report Basis......

e oo

Form RLIMS63A-V1.4
08110818521916
Page 5

A

s087302s

MRO1-TW02-08 |C
08E04097
08E-0649-01

WATER

30-JUL-08 10:00

ug/L

as Received [JDried

DCL Preparation Group: Mot Applicable DCL Analysis Group: GO87BOL1M
pate Prepared........: 06-AUG--08 00:00 Analysis Method...: 6850
Preparation Methoed...: 6850 Instrument Type...: LC/NS
Aliquot Weight/Velume: Not Applicable Instrument ID..... : LCMSG2
Net Weight/Volume....: Not Reguired Column Type.......,: KP=RPPX250
Errimary
[confirmation
Analytical Results
Date
Analyte Analyzed MDL Result Comment [ Qual. {bpilution PQL
Perchlorate 07-AUG-08 02:33 0.0663 Q.329 1 0.200
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com 790of97 8§
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DATA

LABORATOR
A Sorenson

Date Printed.
Client Name..........%
Cclient Ref Number....:
Sampling Site........:
Release Number.......:

Date Received.

e s

DCL Preparation Group
Date Prepared........
Preparation Method,..
Aligquot Weight/Veolume
Net Weight/Volume....:

T
s
:
H
H

Analytical Results

(il

FORM A (TYPE I)
SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET
1ES

Company

11-AUG-08 18:52

GPL Laboratories

808001

CAMP LEJEUNE UXO0~-01 Matrix........

808001 Date Sampled...
Reporting Units...

02-AUG-08 00:00 Report Basis....

Not Applicable
06-AUG~08 00:00
6850

Not Applicable

Not Required Celumn Type...

DCL Analysis Group
Analysis Method...
Instrument Type...
Instrument ID....

Client Sample Name:
DCL Sample Name...
DCL Report Group..

.

Y

PR

v se

.

Form RLIMS63A-V1.4

08110818521916
Page 6

AT

5087302w

MRO1-TW03-08 |C
08E04098
08E-0649-01

WATER

30-JUL-08 14:30

ug/L

K]as Received [Dried

G087BO1M

6850

LC/MS

LCMS02
KP-RPPX250
Elprimary
[Jconfirmation

Date
Analyte Analyzed MDL Rasult Conment | Qual. |Dilution DPQL
Perchlorate 07~AUG~08 03:36 0.0663 ND U 1 0,200

()
ey 2409

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547

Phone (801) 266-7700
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A Sorenson Company

Date Printed......

FORM A (TYPE I)

SINGLE METHOD ANALYSES

SAMPLE ANALYSIS DATA SHEET

.+: 11-AUG-08 18:52

Client Sample Name:
DCL Sample Name...:

Z

Form RLIMS63A-V1.4
08110818521916

Page 7

LA

5087302X

MRD1-EBO7300]8—GW
08EQ4093

Client Name..........: GPL Laboratories DCL Report Group..: 08E~0649-01
Client Ref Number....: 808001
sampling Site........: CAMP LEJEUNE UX0-01 Matrix............: WATER
Relsase Number..... ..: 808001 Date Sampled......: 30—-JUL-08 13:45
Reporting Units...: ug/L
Date Received........: 02-AUG-08 00:00 Report Basis......: KJAs Received []bried
DCL Preparation Group: Net Applicable DCL Analysis Group: G087B01M
bate Prepared........: 06-AUG~08 00:00 Analysis Method...: 6850
Preparation Method...: 6850 Instrument Type...: LC/MS
Aliquot Weight/Veolume: Not Applicable Instrument ID.....: LCMSOQ2
Net Weight/Volume....: Not Required \ Column Type.......: KP~RPPX250
Kjprimary
COconfirmation
Analytical Results
Date
Analyte Analyzed MDL Result Comment | Qual, |[Dilution PQL
Perchlorate 07-AUG-08 03:58 0.0663 ND U 1 0.200
BRTIRZ 0L
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 .
Phone (801) 266-7700 Web Page: wwv.datachem.com 810f971 ]
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LABORATORIES
A Secrenson Company

Ppate Printed........
Client Name..
Client Ref Number...
sampling Site.......

Release Number..

A e s e

FTSEETS

e s

pDate Received..

.

v

FORM A (TYPE I) Form RLIMS63AV1.4

swocs ocrszs o swees [TONENE

11-AUG-08 18:52 MRO1~FBO7300 |8—GW
0BE04100

08E~-05845-01

Client Sample Name:
DCL Sample Name...
DCL. Report Group..

GPL Laboratories

808001

CAMP LEJEUNE UXO0-01 Matrix........ v e+t WATER

808001 Date Sampled......: 30-JUL-08 13:50
Reporting Units...: ug/L

02-AUG-08 00:00 Report Basis......: E]As Received [Dried

DCL Preparation Group: Not Applicable DCL Analysis Group: GOS7BGLM
pate Prepared........!: 06~-AUG~08 00:00 Analysis Method...: 6850
Preparation Method...: 6850 Instrument Type...: LC/MS
Aliguot Weight/Volume: Not Applicable Instrxument ID.....: LCMSO02
Net Weight/Volume....: Not Required Column Type.......: RP~RPPX250
Klprinary
[Qconfirmation
Analytical Results
Date
Analyte Analyzed MDL Result Comment | Qual. |Dilutioen PQL
Perchlorate 07~AUG-08 04:19 | ©.0663 ND U 1 0.200
{0 }7/( oy
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 1 1
Phone (801) 266-7700 Web Page: www.datachem.com 82 of 97
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Appendix F
Soil Boring Logs and Well Completion
Diagrams




e CH2ZMHILL
-

Client: NAVFAC

Project: CTO-168 UXO-01
Location: MCB Camp Lejeune
Project Number: 358852

Boring Number: MR0O1-1S01

Driller: Parratt Wolff

Sheet: 1 of 1

Drilling Method: Geoprobe 9600T
Sampling Method: Macro-core Sampler

Logged by: B Sprouse/CLT
Start/Finish Date: 7-13-08

Sample Information

IS © >
= 3 2 E o Soil Description ﬁ Comments
S| o |2 3 o g ~
£| 2 |2| 3 = |2 £
o IS e o = = o
) < © o] o ) )
[a) %] n 14 " %] (&)
0 Ground Surface 0
No recovery 0
1 -1
Clay (CL) 1
Yellow-orange, stiff, dry
41 DP-1 |DP| 75 NM PID = 0.0 ppm
-4
No recovery 4
5] Sandy Clay (CL)
Light gray, hard, dry, medium to high plasticity
- DP-2 |DP| 87.5 NM 7 0.0 ppm
1 Clayey Sand (SC) 7
Yellow-orange, fine grained, dense, dry -8
Clay (CL) 8
Light gray, hard, dry
No recovery
Sand (SP)
Yellow-orange/white, very fine grained, loose, -10
10-{ DP-3 |DP | 87.5 NM dry 10 | 0-0 ppm
Hﬂmg Silty Sand (SM) 11
] Yellow-orange, fine grained, medium dense, 11
damp 1
Light gray, fine grained, dense, damp _12 Boring terminated @ 12'

20

Yellow-orange, fine grained, medium dense,
moist

End of Log

Installed temporary well
MRO1-TWO03
Screen interval = 6 - 16' bgs




o CH2ZMHILL
-

Client: NAVFAC

Project: CTO-168 UXO-01
Location: MCB Camp Lejeune
Project Number: 358852

Boring Number: MR01-1S02 Sheet: 1 of 1

Driller: Parratt Wolff

Drilling Method: Geoprobe 9600T
Sampling Method: Macro-core Sampler
Logged by: B Sprouse/CLT
Start/Finish Date: 7-13-08

Sample Information
S E| b >
= 3 2 ; o Soil Description ﬁ Comments
S| 2 || o o g ~
£| 2 |2| 3 = |2 £
[} IS IS o = = a
) © < o} o o) )
a ) 0| n (] a
0 Ground Surface 0
No recovery 0
1 -1
Sand (SP) 1
Tan, fine grained, poorly graded, loose, dry
1DP-1|DP| 75 NM PID = 0.0 ppm
-4
Clay (CL) 4
5 Yellow-orange, hard, dry
-6
1 Silty Sandy Clay (CL) 6
DP-2 | DP| 100 NM Yellow-orange, hard, dry 0.0 ppm
| ; -7
i Silty Sand (SM) 7
i | Yellow-orange, fine grained, medium dense, dry 8
No recovery 8
-9
Silty Sand (SM) 9
Yellow-orange/white, very fine grained, medium
104 DP-3 |DP| 75 NM dense, dry -]:!-(()) 0.0 ppm
Sand (SP) 11
] Yellow-orange/white, very fine grained, loose, 11
dry
. -12
White 12
| No recovery 13
Silty Sand (SM) 13
dliHg| Light gray, fine grained, dense, slightly damp 14
DP-4 |[DP| 75 NM // Sandy Clay (CL) 12 | 0.0 ppm
24 Light gray, fine grained, hard, low plasticit
15 % gnht gray 9 p y
% -16
=55 sand (SP) +6— Boring terminated @ 16 ft bgs
Light gray, fine grained, poorly graded, loose,
4 wet
End of Log
20—




o CH2ZMHILL
-

Client: NAVFAC

Project: CTO-168 UXO-01
Location: MCB Camp Lejeune
Project Number: 358852

Boring Number: MR0O1-1S03

Driller: Parratt Wolff

Drilling Method: Geoprobe 9600T
Sampling Method: Macro-core Sampler

Logged by: B Sprouse/CLT

Start/Finish Date: 7-12-08

Sheet: 1 of 2

Sample Information
2l g © >
= 3 2 ; o Soil Description ﬁ Comments
S| 2 || o o g ~
£| 2 |2| 3 = |2 £
o IS IS o = = a
) IS 5 ) o o) )
a ) 0| n (] o
0 Ground Surface 0
No recovery 0
1 -1
Sand (SP) 1
Dark gray, organic, very fine grained, loose, dry
7DP-11DP} 75 NM Light gray, very fine grained, dry, loose PID = 0.0 ppm
| Tan, very fine grained, loose, dry -3
Silty Sand (SM) 3
Yellow-orange, very fine grained, dense, dry
5_
-1 DP-2 |DP| 100 NM 0.0 ppm
10— DP-3 |DP | 100 NM 0.0 ppm
- DP-4 |DP | 100 NM 15 0.0 ppm
' 15
15 damp at 14.5
1 DP-5 | DP | 100 NM 0.0 ppm

20




e CH2ZMHILL
-

Client: NAVFAC

Project: CTO-168 UXO-01

Location: MCB Camp Lejeune
Project Number: 358852

Boring Number: MR0O1-1S03

Driller: Parratt Wolff
Drilling Method: Geoprobe 9600T
Sampling Method: Macro-core Sampler

Logged by: B Sprouse/CLT

Start/Finish Date: 7-12-08

Sheet: 2 of 2

Sample Information
gl € © >
= 3 all IENG o Soil Description ﬁ Comments
Sl e e 9 g =
< o oy 3 () a <
) IS 5 ) o o) )
a ) 0| n (] a
1 -21
Light gray, fine grained, moist, dense 21
1 -22
DP-5 | DP | 100 NM Trace clay, very fine grained, dense, moist to 22 0.0 ppm
wet, yellow-orange/light gray
-24 . .
54 | Boring terminated @ 24 ft bgs
End of Log
25+
30
35+
40—




o CH2ZMHILL
-

Client: NAVFAC

Project: CTO-168 UXO-01
Location: MCB Camp Lejeune
Project Number: 358852

Boring Number: MR0O1-1S04

Driller: Parratt Wolff

Sheet: 1 of 2

Drilling Method: Geoprobe 9600T
Sampling Method: Macro-core Sampler

Logged by: B Sprouse/CLT

Start/Finish Date: 7-12-08

Sample Information

2| g % <
= 3 2 ; o Soil Description ﬁ Comments
S| o |2 3 o g ~
£| 2 |2| 3 = |2 £
o IS e o = = o
) < © o] o ) )
a %] n 14 " %] )
0 Ground Surface 0
Silty Sand (SM) 0
Dark gray, organic, fine grained, loose, dry
-4 DP-1 |DP| 100 NM 3 PID = 0.0 ppm
i / Silty Clay (CL) 3
Yellow-orange, fine grained, hard, low plasticity,
dry, trace mica
5 /
-4 DP-2 |DP| 100 NM 5 1 0.0ppm
/ Light gray, stiff becoming softer at 7.5 ft, dry, 6 PP
medium plasticity
i .10
Silty Sand (SM) 10
10— DP-3 | DP| 100 NM Yellow-orange, fine grained, medium density, 0.0 ppm
dry to damp
-12
No recovery 12
| -13
Clay (CL) 13
Stiff, medium to high plasticity, dry
-4 DP-4 |DP| 75 NM 0.0 ppm
-15
15—
Sand (SP) 15
Yellow-orange with tan, fine grained, loose, 16
moist 16
No recovery
-18
i Sand (SP) 18
DP-5 |DP| 62.5 NM White, fine grained, poorly graded, loose, 0.0 ppm
moist/wet, clay lenses at 17.5/18.5/19.5
i -20
20

20

No recovery




e CH2ZMHILL
-

Client: NAVFAC

Project: CTO-168 UXO-01

Location: MCB Camp Lejeune
Project Number: 358852

Boring Number: MR0O1-1S04

Driller: Parratt Wolff

Drilling Method: Geoprobe 9600T
Sampling Method: Macro-core Sampler
Logged by: B Sprouse/CLT

Start/Finish Date: 7-12-08

Sheet: 2 of 2

Sample Information
S E| b >
= 3 2 E o Soil Description ﬁ Comments
S| 2 || o o g ~
£| 2 |2| 3 = |2 £
o IS IS o = = a
) IS 5 ) o o) )
a n 0| n (] a
1 -21
Sand (SP) 21
White, fine grained, poorly graded, saturated
1 DP-5 |DP| 75 NM 0.0 ppm
-24 . .
54 | Boring terminated @ 24 ft bgs
End of Log
25+ Installed temporary well
MRO1-TWO02
b Screened interval = 18 - 28' bgs
30
35+
40—




e CH2ZMHILL
-

Client: NAVFAC

Project: CTO-168 UXO-01
Location: MCB Camp Lejeune
Project Number: 358852

Boring Number: MR0O1-1S05

Driller: Parratt Wolff

Drilling Method: Geoprobe 9600T
Sampling Method: Macro-core Sampler
Logged by: B Sprouse/CLT
Start/Finish Date: 7-13-08

Sheet: 1 of 1

Sample Information
2l g © >
= 3 2 E o Soil Description ﬁ Comments
S| 2 || o o g ~
£| 2 |2| 3 = |2 £
[} IS IS o = = a
) © 5 ) o o) )
a ) 0| n (] o
0 Ground Surface 0
Silty Sand (SM) 0
Brown, rootlets, very fine grained, loose, dry
-2
Tan, very fine grained, well sorted, loose, dry 2
1 DP-1 |DP | 100 NM 3 PID = 0.0 ppm
| Yellow-orange, fine grained, dry, dense 3
-4
Silty Sandy Clay (CL) 4
5 Yellow-orange, dry, hard, low plasticity
-1 DP-2 |DP| 100 NM 7 0.0 ppm
1 Sandy Clay (CL) 7
Light gray/yellow-orange, hard, dry, low plasticity
-8
No recovery 8
| -9
Sandy Clay (CL) 9
Light gray/yellow-orange, hard, dry, low plasticity 1
10— DP-3 [DP| 75 NM -10 | 0.0 ppm
Silty Sand (SM) 10
| Yellow-orange/light gray, mottled, very fine
grained, dense, dry
-12
No recovery 12
| Silty Sand (SM)
Yellow-orange/light gray, mottled, very fine
grained, dense, dry
-1 DP-4 |DP | 87.5 NM / Clay (CL) 0.0 ppm
Light gray, hard, low to medium plasticity
15+
-16
AL silty sand (SM) 16
Light gray, fine grained, medium dense
. No recovery 1177
Silty Sand (SM) 18
4 DP-5 |DP| 75 NM Light gray, fine grained, medium dense -18 0.0 ppm
Sand (SP)
- White, fine grained, loose, poorly graded 113
Yellow-orange/white, very fine grained,dam
wet at 19.8' ? i ? dEng OPLOg -20 ; ;
20 : 50 | Boring terminated @ 20 ft bgs




e CH2ZMHILL
-

Client: NAVFAC

Project: CTO-168 UXO-01
Location: MCB Camp Lejeune
Project Number: 358852

Boring Number: MR0O1-1S06

Driller: Parratt Wolff

Sheet: 1 of 1

Drilling Method: Geoprobe 9600T
Sampling Method: Macro-core Sampler

Logged by: B Sprouse/CLT

Start/Finish Date: 7-13-08

Sample Information

2l g © >
= 3 2= o Soil Description ﬁ Comments
Sl e e 9 © | o =
S| 2|2 3 = = £
[} IS IS o = = a
) © < o} o o) )
a ) 0| n (] a
Ground Surface 0
0 —
~..| Roots 0
= T -l
Silty Sand (SM) 1
Yellow-orange, very fine grained, loose, dry )
1 DP-1 |DP | 100 NM > PID = 0.0 ppm
Sandy Clay (CL)
| Yellow-orange, very fine grained, stiff, medium
plasticity, dry
-4
Clay (CL) 4
Yellow-orange/ light gray, stiff, medium
5 plasticity, dry
-1 DP-2 |DP| 100 NM 0.0 ppm
-8
Silty Sand (SM) 8
Trace clay, yellow-orange, fine grained, dense,
4 dry
Clay (CL) B
10— pP-3 | DP| 100 NM Yellow-orange/light gray, stiff, medium plasticity, 0.0 ppm
dry '
i Silty Clayey Sand (SC)
Yellow-orange/ light gray, mottled, fine grained,
dense, moist at 11"
| -13
Clay (CL) 13
Light gray, soft, high plasticity
DP-4 | DP| 100 NM Sand (SP) 0.0 ppm
Light gray/dark gray laminated, fine grained,
15+ poorly graded, loose
Peat (PT) 16 _ )
Dark gray, soft, moist, wet 16 | Boring terminated @ 16 ft bgs

20

End of Log




o CH2ZMHILL
-

Client: NAVFAC

Project: CTO-168 UXO-01
Location: MCB Camp Lejeune
Project Number: 358852

Boring Number: MR01-1S07 Sheet: 1 of 1

Driller: Parratt Wolff

Drilling Method: Geoprobe 9600T
Sampling Method: Macro-core Sampler
Logged by: B Sprouse/CLT
Start/Finish Date: 7-13-08

Sample Information

88| © >
= 3 2= o Soil Description ﬁ Comments
S| v |2 O o g ~
£| 2 |2| 3 = |2 £
[} 1S IS o = = a
) © < o} o o) )
a ) 0| n (] o
0 Ground Surface 0
Topsoil 0
| Silty Sand (SM)
Tan, fine grained, loose, dry
1 DP-1 |DP | 100 NM 3
i Sandy Clay (CL) 3
Gray, soft, medium plasticity, dry
Silty Sand (SM) -4 _
Light brown/tan, fine grained, dry, loose 2 | PID=0.0ppm
Sand (SP)

<1 DP-2 |DP | 100 NM

Tan, fine grained, loose, dry
Yellow-orange, very fine grained, poorly graded,

10— DP-3 |DP| 75 NM

loose, dry 0.0 ppm
White, very fine grained, poorly graded, dry, 7
loose 7
Silty Sand (SM) 8
Yellow-orange/tan/orange, fine grained, dry -8
No recovery -9
Sand (SP) 9
White, fine grained, poorly graded, becomes wet
at 11', lenses of clayey sand, tan soft, medium 0.0 ppm
plasticity
-12

20

1> | Boring terminated @ 12 ft bgs
End of Log




o CH2ZMHILL
-

Client: NAVFAC

Project: CTO-168 UXO-01
Location: MCB Camp Lejeune
Project Number: 358852

Boring Number: MR0O1-1S08

Driller: Parratt Wolff

Sheet: 1 of 1

Drilling Method: Geoprobe 9600T
Sampling Method: Macro-core Sampler

Logged by: B Sprouse/CLT

Start/Finish Date: 7-12-08

Sample Information
S © >
= 3 2 ; o Soil Description ﬁ Comments
S| 2 || o o g ~
£| 2 |2| 3 = |2 £
[} 1S IS o = = a
) © < o} o o) )
a ) 0| n (] o
0 Ground Surface 0
No recovery 0
1 -1
Sand (SP) 1
Light gray, very fine grained, loose, dry )
1DP-1|DP| 75 NM > PID = 0.0 ppm
Silty Sand (SM)
| Yellow-orange, fine grained, loose, dry -3
Sand (SP) S
Tan, very fine grained, loose, poorly graded, dry -4
No recovery 4
5_
-6
i Sand (SP) 6
DP-2 |DP| 63 NM . NJan, very fine grained, loose, well-sorted, dry 0.0 ppm
| Silty Sand (SM)
“mmi' Yellow-orange, fine grained, medium dense, dry
Sand (SP)
Tan, very fine grained, loose, poorly graded, dry
Silty Sand (SM) -9
7] IHHIHiI Yellow-orange, fine grained, medium dense, dry 9
HHIE \\ Sand (SP)
10— DP-3 |DP| 75 NM Tan, very fine grained, loose, dry 0.0 ppm
No recovery
] Silty Sand (SM)
Yellow-orange, fine grained, soft, dry
Tan, very fine grained, soft, dry
-1 DP-4 |DP | 100 NM 14 1 0.0 ppm
“ Light gray, micaceous, very fine grained, 14 PP
15 || medium dense, damp 15
j/ Sandy Clay (CL) 15
% Light gray, very fine grained, medium stiff, moist, -16
medium plasticity 16
No recovery
-18
i Sandy Clay (CL) 18
DP-5 |DP| 63 NM % Light gray, very fine grained, medium stiff, moist, 0.0 ppm
% medium plasticity, moist/wet
7 7
%
20 i 228 Boring terminated @ 20 ft bgs




PROJECT NUMBER

WELL NUMBER

358852 MRO1-TWO01 SHEET 1 OF 1
0 CH2MHILL
- TEMPORARY WELL COMPLETION DIAGRAM
PROJECT : Site UXO-01 LOCATION : MCB Camp Lejeune

DRILLING CONTRACTOR : Parratt Wolff

DRILLING METHOD AND EQUIPMENT USED :

WATER LEVELS : 14.66' BTOC

START :

DPT/ Power Probe 9600T
7/28/2008

END : 07/28/08

LOGGER : S. Kline/RDU

3

F[[[

NERNNRRNNRRNNEE

|

|

2 5/8"

1- Ground elevation at well

21.57' AMSL

2- Top of casing elevation

21.90' AMSL

3- Wellhead protection cover type

Locking Cap

a) drain tube?

None

b) concrete pad dimensions

None

IN
]

Dia./type of well casing

0.75" Schedule PVC 40

a1
1

Type/slot size of screen

0.01" Slot PVC Schedule 40

(2]
T

Type screen filter

Prepack Screen and # 1 Filter Sand

a) Quantity used

NM

~
'

Type of seal

3/8" Bentonite Chips

a) Quantity used

NA

Development method

Surge and pump

Abandonment date

9/29/2008

Comments:

BTOC = below top of casing; AMSL = above mean sea

level; NA = Not Applicable; NM = Not measured




PROJECT NUMBER

WELL NUMBER

358852 MRO1-TWO02 SHEET 1 OF 1
0 CH2MHILL
- TEMPORARY WELL COMPLETION DIAGRAM
PROJECT : Site UXO-01 LOCATION : MCB Camp Lejeune

DRILLING CONTRACTOR : Parratt Wolff

DRILLING METHOD AND EQUIPMENT USED :

DPT/ Power Probe 9600T

WATER LEVELS : 21.40'BTOC START : 7/28/2008 END : 07/28/08 LOGGER : S. Kline/RDU
3
1\ 1- Ground elevation at well 28.35' AMSL

2- Top of casing elevation 28.71' AMSL

3- Wellhead protection cover type Locking Cap
a) drain tube? None
b) concrete pad dimensions None

4- Dia./type of well casing 0.75" Schedule PVC 40

13'
18' 5- Type/slot size of screen 0.01" Slot PVC Schedule 40
B 6- Type screen filter Prepack Screen and # 1 Filter Sand
A a) Quantity used NM

7- Type of seal 3/8" Bentonite Chips

a) Quantity used NA
| — 5 Development method Surge and pump
Abandonment date 9/29/2008
Comments: BTOC = below top of casing; AMSL = above mean sea
level; NA = Not Applicable; NM = Not measured
_} — 6
| e———

2 5/8"




PROJECT NUMBER

WELL NUMBER

358852 MRO1-TW03 SHEET 1 OF 1
0 CH2MHILL
- TEMPORARY WELL COMPLETION DIAGRAM
PROJECT : Site UXO-01 LOCATION : MCB Camp Lejeune

DRILLING CONTRACTOR : Parratt Wolff

DRILLING METHOD AND EQUIPMENT USED :

WATER LEVELS : 13.75' BTOC

START :

DPT/ Power Probe 9600T
7/28/2008

END : 07/28/08

LOGGER : S. Kline/RDU

3

F[[[

NERNNRRNNRRNNEE

\

|

2 5/8"

1- Ground elevation at well

20.91' AMSL

2- Top of casing elevation

21.24' AMSL

3- Wellhead protection cover type

Locking Cap

a) drain tube?

None

b) concrete pad dimensions

None

IN
]

Dia./type of well casing

0.75" Schedule PVC 40

a1
1

Type/slot size of screen

0.01" Slot PVC Schedule 40

(2]
T

Type screen filter

Prepack Screen and # 1 Filter Sand

a) Quantity used

NM

~
'

Type of seal

3/8" Bentonite Chips

a) Quantity used

NA

Development method

Surge and pump

Abandonment date

9/29/2008

Comments:

BTOC = below top of casing; AMSL = above mean sea

level; NA = Not Applicable; NM = Not measured




Appendix G
Groundwater Sampling Data Sheets




‘ CH2MIHILL

-
GROUNDWATER SAMPLING DATA SHEET
Client:  NAVFAC Mid-Atlantic Project Number: 358852.S1.FQ
Location: UXO-01 Well ID: MR01-TW01-08C
Event: UX0-01 Sl Sample ID: MRO1-TW01-08C
Date: 7/30/2008 Sampling Team: D. Seed/RDU
Weather: 92 F
Total Depth: 21.56 FT.(BTOC) Measuring Device: Solinst
Depth to water: ) 14.66 FT.(BTOC) Date and Time:  7/30/2008 @ 1245
Water Column: 6.90 FT.
(x) 0.041 GAL/FT. Well Dia. Volume
Well Volume: 0.28 GAL. (inches) | (gallons/foot)
Total Purge Vol.: 0.8 GAL. 1 0.041
1.25 0.064
Purge Device: Peristaltic Pump 2 0.163
4 0.653
6 1.469
SAMPLE DATA
Date: 7/30/2008 Temp. Cond. DO H ORP Turbidit Depth to water
Time: 1245 °Cp mS/cm mg/L gu mv NTU ’ p(ft bgs) Color / Odor / Comments
Method: 3 well volume 20.77 0.073 0.72 451 -08 10 not measured N/A
FIELD PARAMETERS
Time | Purge Vol. (gals) T(in(;p. nC1(S)/nc(:n n?gC/)L gtlj OmRVP Tu,\rlt;lglty Dep(tfr: g;:;ater Color / Odor / Comments
Stabilization Criteria C;;‘:;ﬁég’ 1 3% +10% £0.1 +10mV | £10% or <10
1200 0
1220 0.4 20.78 0.073 0.64 451 -98 380 not measured
1230 0.6 20.77 0.072 0.71 451 -98 27.3 not measured
1240 0.8 20.76 0.073 0.71 451 97 15.8 not measured
1245 0.9 20.77 0.073 0.72 451 -98 10 not measured
Sample information: method, container number, size, and type, preservative used.
Analysis Preservative Container requirements No. of containers
Explosive Residues none 1L Amber 1
Total Metals HNO3 1L Poly 1
Dissolved Metals none 1L Poly 1
Perchlorate none 40 mL Vial 2
Observations/Notes:
MS/MSD no Duplicate ID No.: MR01-TWO01D-08C

Signature(s):




‘ CH2MIHILL

-
GROUNDWATER SAMPLING DATA SHEET
Client:  NAVFAC Mid-Atlantic Project Number: 358852.S1.FQ
Location: UXO-01 Well ID: MR01-TW02-08C
Event: UX0-01 SI Sample ID: MRO1-TW02-08C
Date: 7/30/2008 Sampling Team: D. Seed/RDU
Weather: 95F
Total Depth: 27.9 FT.(BTOC) Measuring Device: Solinst
Depth to water: ) 21.4 FT.(BTOC) Date and Time:  7/30/2008 @ 1000
Water Column: 6.50 FT.
(x) 0.041 GAL/FT. Well Dia. Volume
Well Volume: 0.26 GAL. (inches) | (gallons/foot)
Total Purge Vol.: 0.8 GAL. 1 0.041
1.25 0.064
Purge Device: Peristaltic Pump 2 0.163
4 0.653
6 1.469
SAMPLE DATA
Date: 7/30/2008 Temp. Cond. DO H ORP Turbidit Depth to water
Time: 1000 °Cp mS/cm mg/L gu mv NTU ’ p(ft bgs) Color / Odor / Comments
Method: 3 well volume 22.28 0.079 3.96 491 52 11 not measured N/A
FIELD PARAMETERS
Time | Purge Vol. (gals) T(in(;p. nC1(S)/nc(:n n?gC/)L gtlj OmRVP Tu,\rlt;lglty Dep(tfr: g;:;ater Color / Odor / Comments
Stabilization Criteria C;;‘:;ﬁég’ 1 3% +10% £0.1 +10mV | £10% or <10
0920 0 not measured
0930 0.2 22.28 0.078 3.93 491 52 13 not measured
0940 0.4 22.28 0.078 3.94 491 52 13 not measured
0950 0.6 22.28 0.079 3.95 491 52 12 not measured
1000 0.8 22.28 0.079 3.96 491 52 11 not measured
Sample information: method, container number, size, and type, preservative used.
Analysis Preservative Container requirements No. of containers
Explosive Residues none 1L Amber 1
Total Metals HNO3 1L Poly 1
Dissolved Metals none 1L Poly 1
Perchlorate none 40 mL Vial 2
Observations/Notes:
MS/MSD yes Duplicate ID No.: no

Signature(s

):




‘ CH2MIHILL

-
GROUNDWATER SAMPLING DATA SHEET
Client:  NAVFAC Mid-Atlantic Project Number: 358852.S1.FQ
Location: UXO-01 Well ID: MR01-TW03-08C
Event: UX0-01 Sl Sample ID: MRO1-TW03-08C
Date: 7/30/2008 Sampling Team: R. Zajac/RDU
Weather:  Sunny, Humid 90's
Total Depth: 16.35 FT.(BTOC) Measuring Device: Solinst
Depth to water: ) 13.75 FT.(BTOC) Date and Time:  7/30/2008 @ 1430
Water Column: 2.60 FT.
(x) 0.041 GAL/FT. Well Dia. Volume
Well Volume: 0.11 GAL. (inches) [ (gallons/foot)
Total Purge Vol.: 1.25 GAL. 1 0.041
1.25 0.064
Purge Device: Peristaltic Pump 2 0.163
4 0.653
6 1.469
SAMPLE DATA
Date: 7/30/2008 Temp. Cond. DO H ORP Turbidit Depth to water
Time: 1430 °Cp mS/cm mg/L gu mv NTU ’ p(ft bgs) Color / Odor / Comments
Method:  Low flow 22.07 0.099 4.4 414 141 6 hot measured clear/none
FIELD PARAMETERS
Time | Purge Vol. (gals) T(in(;p. nC1(S)/nc(:n n?gC/)L gtlj OmRVP Tu,\rlt;lglty Dep(tfr: g;:;ater Color / Odor / Comments
Stabilization Criteria C;;‘:;ﬁég’ 1 3% +10% £0.1 +10mV | £10% or <10
1359 0.25 19.41 0.1 1.82 3.88 86 140 not measured |Slightly cloudy/none
1404 05 19.39 0.098 1.94 371 100 not measured
1415 0.75 23.12 0.123 4.56 4.15 148 32 not measured |clear/none
1420 1 22.38 0.105 4.56 412 150 13 not measured |clear/none
1425 1.25 22.07 0.099 4.4 4.14 141 6 not measured |clear/none
Sample information: method, container number, size, and type, preservative used.
Analysis Preservative Container requirements No. of containers
Explosive Residues none 1L Amber 1
Total Metals HNO3 1L Poly 1
Dissolved Metals none 1L Poly 1
Perchlorate none 40 mL Vial 2
Observations/Notes:
Start purging at 1300
Tubing set at ~11 feet bgs
Recalibrated Horiba U-22 at 1405 (pH = 4.11)
MS/MSD no |Duplicate ID No.: no

Signature(s):




Appendix H
Raw Analytical Data




Groundwater Raw Analytical Data

Preliminary Assessment/Site Inspection, Site UXO-01

MCB Camp Lejeune, North Carolina

Station 1D MRO1-TWO1 MRO1-TW02 MRO1-TWO3
Sample ID MRO1-TW01-08C | MRO1-TWO01D-08C | MRO1-TW02-08C | MRO1-TW03-08C
Sample Date 07/30/08 07/30/08 07/30/08 07/30/08
Chemical Name

Explosives (UG/L)

1,3,5-Trinitrobenzene 02U 02U 02U 02U
1,3-Dinitrobenzene 0.2 U 02U 02U 02U
2,4,6-Trinitrotoluene 02U 02U 0.2 U 02U
2,4-Dinitrotoluene 02U 0.2 U 02U 0.2 U
2,6-Dinitrotoluene 02U 0.2 U 02U 02U
2-Amino-4,6-dinitrotoluene 0.2 U 0.2 U 0.2 U 0.2 U
2-Nitrotoluene 04U 04U 04U 04U
3-Nitrotoluene 04U 04U 04U 04U
4-Amino-2,6-dinitrotoluene 02U 02U 02U 0.2 U
4-Nitrotoluene 04U 04U 04U 04U
HMX 0.4 U 0.4 U 0.4 U 0.4 U
[Nitrobenzene 02U 02U 02U 02U
[lPerchiorate 02U 02U 0.329 02U
RDX 0.4 U 0.4 U 0.4 U 0.4 U
Tetryl 0.4 U 0.4 U 0.4 U 0.4 U
Total Metals (UG/L)

Aluminum 706 J 342 J 1,300 J 1,710 J
Antimony 60 U 60 U 60 U 60 U
Arsenic 10U 10U 10U 10U
Barium 200 U 200 U 200 U 200 U
[lBerytiium 0.086 J 0.068 J 011 0133
[lcadmium 5U 5U 5U 5U
[Icalcium 1,000 J 856 J 531 J 669 J
[[chromium 323 23 6.8 451
[lcobart 50 U 50 U 50 U 143
[lcopper 3.4 263 733 431
[liron 7,370 6,720 4,690 3,460
[lLead 23 10U 263 10U
[[Magnesium 703 J 677 J 9213 1,510 J
"Manganese 87.9 82.4 47.2 33.8
[Mercury 0.045J 0.02 J 02U 0.092
[INickel 9.4 3 9.3 6.7 3 8.4 J
Potassium 5,000 U 5,000 U 5,000 U 5,000 U
Selenium 35U 35U 35U 35U
Silver 10U 10U 10U 10U
Sodium 5,000 U 5,000 U 5,380 7,990
Thallium 25U 25U 25U 25U
Vanadium 50 U 50 U 4] 3.7
Zinc 60 U 60 U 60 U 60 U
Dissolved Metals (UG/L)

Aluminum 200 U 200 U 200 U 2733
Antimony 60 U 60 U 60 U 60 U
Arsenic 10U 10U 10U 10U
Barium 200 U 200 U 200 U 200 U
[lBerytiium 5U 0.062 J 0.069 J 0113
[lcadmium 5U 5U 5U 5U
[Icalcium 883 J 915 J 480 J 5713
[lchromium 10U 10U 10U 127
[cobalt 50 U 50 U 50 U 50 U
[lcopper 25U 25U 25U 25U
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Groundwater Raw Analytical Data

Preliminary Assessment/Site Inspection, Site UXO-01
MCB Camp Lejeune, North Carolina

Station ID MRO1-TWO01 MRO1-TWO2 MRO1-TWO3
Sample ID MRO1-TW01-08C | MRO1-TW01D-08C | MRO1-TW02-08C | MRO1-TW03-08C
Sample Date 07/30/08 07/30/08 07/30/08 07/30/08
Chemical Name

[liron 5,700 5,720 3,630 2,170
[lLead 10 U 10 U 10 U 10 U
[[Magnesium 648 J 684 J 807 J 1,430 J
[[Manganese 76.2 75.9 39.9 28.3
[IMercury 02U 02U 0.063 J 0.051J
[INickel 8.8 J 793 59J 613
Potassium 5,000 U 5,000 U 5,000 U 5,000 U
Selenium 35U 35U 35U 35U
Silver 10U 10U 10U 10U
Sodium 5,000 U 5,000 U 5,490 8,190
Thallium 25U 25U 25 U 25 U
Vanadium 50 U 50 U 50 U 50 U
Zinc 60 U 60 U 60 U 60 U
Notes:

J - Analyte present, value may
or may not be accurate or
precise

NA - Not analyzed

U - The material was analyed
for, but not detected

Shading indicates detection
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Multi-Increment Surface Soil Raw Analytical Data
Preliminary Assessment/Site Inspection, Site UXO-01
MCB Camp Lejeune, North Carolina

Station ID MRO1-DUOL MRO1-DU02
Sample ID MRO1-DU01-SS01-088 | MR01-DU01-SS02-088 | MR01-DU01-SS03-08B | MRO1-DU02-SS01-088 | MRO1-DU02-SS02-08B
Sample Date 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08
Chemical Name

Explosives (UG/KG)

1,3,5-Trinitrobenzene 100 U 100 U 100 U 100 U 100 U
1,3-Dinitrobenzene 100 U 100 U 100 U 100 U 100 U
2,4,6-Trinitrotoluene 100 U 100 U 100 U 100 U 100 U
2,4-Dinitrotoluene 100 U 100 U 100 U 100 U 100 U
2,6-Dinitrotoluene 100 U 100 U 100 U 100 U 100 U
2-Amino-4,6-dinitrotoluene 100 U 100 U 100 U 100 U 100 U
2-Nitrotoluene 200 U 200 U 200 U 200 U 200 U
3-Nitrotoluene 200 U 200 U 200 U 200 U 200 U
4-Amino-2,6-dinitrotoluene 100 U 100 U 100 U 100 U 100 U
4-Nitrotoluene 200 U 200 U 200 U 200 U 200 U
HMX 200 U 200 U 200 U 200 U 200 U
[Nitrobenzene 100 U 100 U 100 U 100 U 100 U
[lPerchiorate 2.69 U 2.02 U 2.02 U 207 U 2.45 U
RDX 200 U 200 U 200 U 200 U 200 U
Tetryl 200 U 200 U 200 U 200 U 200 U
Total Metals (MG/KG)

Aluminum 3,660 3,750 3,410 2,900 3,330
Antimony 0.13J 4.3 UJ 0.12J 0.38 J 0.16 J
Arsenic 14 1.5 1.2 0.93 1
Barium 14.6 J 12.8 J 1251 38 25.9
[lBeryttium 0.46 U 0.079 J 037 U 038 U 0.45 U
[lcadmium 0133 0.093 J 0113 0.38 0243
[Icalcium 10,100 J 5,970 J 5,050 J 13,800 J 4,000 J
[[chromium 75 6.7 6.6 8.7 7.1
[[cobatt 0233 0233 021 021 0.15J
[lcopper 3 25 25 7 48
[liron 2,930 2,840 2,550 2,000 1,990
[lLead 6.4 6.1 5.8 13.7 9.9
[[Magnesium 283 J 243 3 206 J 200 J 136 J
[[Manganese 19.6 15,5 12.7 17 12,6
[IMercury 013 0073 0.085 0.34 0.064 J
[INickel 133 119 119 133 119
Potassium 465 U 355 U 369 U 378 U 450 U
Selenium 33U 25U 26U 053 J 31U
Silver 0733 055 J 0673 31 19
Sodium 465 U 153 369 U 378 U 450 U
Thallium 23 U3 1.8 UJ 1.8 UJ 1.9 UJ 22 U3
Vanadium 8.2 8.1 7.4 5.4 55
Zinc 1231 1013 9.9 J 3113 203
Wet Chemistry (MG/KG) NA NA NA NA NA
% Solids 74 99 99 97 82
Notes:

J - Analyte present, value may

or may not be accurate or
precise

NA - Not analyzed

U - The material was analyed

for, but not detected
UJ - Analyte not detected,

quantitation limit may be
inaccurate
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Multi-Increment Surface Soil Raw Analytical Data
Preliminary Assessment/Site Inspection, Site UXO-01
MCB Camp Lejeune, North Carolina

Station 1D MR01-DUO3

Sample ID MRO01-DU02-SS03-088 | MRO01-DU03-SS01-088 | MR01-DU03-5S02-088 | MR01-DU03-SS03-08B
Sample Date 06/19/08 06/19/08 06/19/08 06/19/08
Chemical Name

Explosives (UG/KG)

1,3,5-Trinitrobenzene 100 U 100 U 100 U 100 U
1,3-Dinitrobenzene 100 U 100 U 100 U 100 U
2,4,6-Trinitrotoluene 100 U 100 U 100 U 100 U
2,4-Dinitrotoluene 100 U 100 U 100 U 100 U
2,6-Dinitrotoluene 100 U 100 U 100 U 100 U
2-Amino-4,6-dinitrotoluene 100 U 100 U 100 U 100 U
2-Nitrotoluene 200 U 200 U 200 U 200 U
3-Nitrotoluene 200 U 200 U 200 U 200 U
4-Amino-2,6-dinitrotoluene 100 U 100 U 100 U 100 U
4-Nitrotoluene 200 U 200 U 200 U 200 U
HMX 200 U 200 U 200 U 200 U
[Nitrobenzene 100 U 100 U 100 U 100 U
[lPerchiorate 2.04 U 2.06 U 212U 2.44 U
RDX 200 U 200 U 200 U 200 U
Tetryl 200 U 200 U 200 U 200 U
Total Metals (MG/KG)

Aluminum 3,000 3,570 3,580 3,730
Antimony 017 J 014 J 014 J 5.3 UJ
Arsenic 0.87 0.86 0.99 1
Barium 24.6 18.6 17.7 20.2
(lBerytiium 0.36 U 0.36 U 037 U 0.44 U
[lcadmium 025 J 0.16 J 014 J 017 J
[Icalcium 5,330 J 9,750 J 13,700 J 13,400 J
[[chromium 6.9 5.8 5.6 6.2
[[cobatt 017 J 0233 0243 0.26 J
[lcopper 4.7 3.6 2.9 35
[liron 1,930 2,470 2,510 2,660
[lLead 10.2 10.4 11 8.8
[[Magnesium 180 J 293 J 3413 3343
"Manganese 15.3 24.9 26.9 26.6
[Mercury 0.12 0.023J 0.043J 0.09 J
[INickel 113 133 133 153
Potassium 359 U 363 U 374 U 443 U
Selenium 0.41 ) 25U 0.35J 0.43J
Silver 18 0.75 054 J 0.87 J
Sodium 359 U 363 U 374 U 443 U
Thallium 1.8 UJ 1.8 UJ 19 W 22 U
Vanadium 5.4 6.9 7.1 7.4
Zinc 221 1341 1221 1291
Wet Chemistry (MG/KG) NA NA NA NA
% Solids 98 97 94 82

Notes:
J - Analyte present, value may
or may not be accurate or
precise
NA - Not analyzed
U - The material was analyed

for, but not detected
UJ - Analyte not detected,

quantitation limit may be
inaccurate
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Subsurface Soil Raw Analytical Data
Preliminary Assessment/Site Inspection, Site UXO-01
MCB Camp Lejeune, North Carolina

Station ID MRO1-1S01 MRO1-1S02 MRO1-1S03 MRO1-1S04 MRO1-1S05 MRO1-1S06
Sample ID MRO1-1S01-7-8-08C | MRO01-1S02-11-12-08C | MRO1-IS03-19-20-08C | MR01-1S04-19-20-08C | MRO1-1S05-18-19-08C | MRO1-IS06-10-11-08C
Sample Date 07/13/08 07/13/08 07/12/08 07/12/08 07/13/08 07/13/08
Chemical Name

Explosives (UG/KG)

1,3,5-Trinitrobenzene 100 U 100 U 100 U 100 U 100 U 100 U
1,3-Dinitrobenzene 100 U 100 U 100 U 100 U 100 U 100 U
2,4,6-Trinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U
2,4-Dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U
2,6-Dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U
2-Amino-4,6-dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U
2-Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U
3-Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U
4-Amino-2,6-dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U
4-Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U
HMX 200 U 200 U 200 U 200 U 200 U 200 U
[INitrobenzene 100 U 100 U 100 U 100 U 100 U 100 U
[lPerchiorate 237U 216 U 223 U 223 U 225 U 233 U
RDX 200 U 200 U 200 U 200 U 200 U 200 U
Tetryl 200 U 200 U 200 U 200 U 200 U 200 U
Total Metals (MG/KG)

Aluminum 11,500 J 1,390 J 6,740 J 1,800 J 7,040 J 4,460 J
lAntimony 053 0343 45 UJ 5 UJ 49 UJ 0733
Arsenic 2 0413 0.96 0443 31 08U
Barium 162 U 15.6 U 16.6 16.6 U 16.4 U 16.1 U
Beryllium 0133 0.015 J 0.069 J 0.029 J 0.097 J 0.042 J
Cadmium 04U 0.39 U 0.38 U 0.42 U 0.41 U 0.4 U
Calcium 208 J 1993 2481 15.4 3 1143 25.8 3
Chromium 16.4 3.3 6.1 3.2 12 5
Cobalt 0483 0.087 J 043 42U 0313 0193
Copper 2U 2U 19U 21U 21U 2U
Iron 5,880 1,430 3,540 514 5,530 812
[lLead 9.2 33 48 17 7.4 5.7
[IMagnesium 478 J 391 U 379 U 415 U 411U 402 U
[(Manganese 713 723 6.6 J 231 6.4 J 451
[IMercury 0.0098 J 0.033 U 0.011 J 0.033 U 0.035 U 0.035 U
[INicke! 32U 31U 3u 33U 33U 32U
Potassium 555 J 391 U 379 U 415 U 411 U 402 U
Selenium 28U 27U 27U 29 U 29 U 28 U
Silver 0.81 U 0.78 U 0.76 U 0.83 U 0.82 U 0.036 J
Sodium 404 U 391 U 379 U 415 U 411 U 402 U
Thallium 2U 2U 19U 21U 21U 2U
Vanadium 20.1 49 10 43 18.3 6.7
Zinc 5.4 47U 45U 5U 49 U 48U
Wet Chemistry (MG/KG) NA NA NA NA NA NA
% Solids 84 93 90 90 89 86
Notes:

J - Analyte present, value may or may not be
accurate or precise
NA - Not analyzed

U - The material was analyed for, but not detected

UJ - Analyte not detected, quantitation limit may
be inaccurate

Shading indicates detection
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Subsurface Soil Raw Analytical Data

Preliminary Assessment/Site Inspection, Site UXO-01

MCB Camp Lejeune, North Carolina

Station ID MRO1-1S07 MRO01-1S08
Sample ID MRO01-1S07-9-10-08C MRO01-1S07D-9-10-08C MRO01-1S08-13.5-14.5-08C
Sample Date 07/13/08 07/13/08 07/12/08
Chemical Name

Explosives (UG/KG)

1,3,5-Trinitrobenzene 100 U 100 U 100 U
1,3-Dinitrobenzene 100 U 100 U 100 U
2,4,6-Trinitrotoluene 100 U 100 U 73]
2,4-Dinitrotoluene 100 U 100 U 100 U
2,6-Dinitrotoluene 100 U 100 U 100 U
2-Amino-4,6-dinitrotoluene 100 U 100 U 100 U
2-Nitrotoluene 200 U 200 U 200 U
3-Nitrotoluene 200 U 200 U 200 U
4-Amino-2,6-dinitrotoluene 100 U 100 U 100 U
4-Nitrotoluene 200 U 200 U 200 U
HMX 200 U 200 U 200 U
[Nitrobenzene 100 U 100 U 100 U
[lPerchiorate 224 U 222U 232U
RDX 200 U 200 U 200 U
Tetryl 200 U 200 U 200 U
Total Metals (MG/KG)

Aluminum 2,940 J 2,470 J 8,140 J
Antimony 4.8 UJ 0.48 J 041
Arsenic 0.36 J 0.99 2.1
Barium 16 U 16.1 U 16.3 U
[lBeryttium 0.042 3 0.035 J 0113
[lcadmium 0.4 U 0.4 U 0.41 U
[Icalcium 299 J 501 4213
[lchromium 44 4.9 131
[lcobart 4U 013 J 0373
[lcopper 2u 2u 2u
[liron 739 1,410 3,490
[lLead 2.3 42 5.3
[IMagnesium 399 U 402 U 406 U
[[Manganese 193 313 56J
[Mercury 0.035 U 0.034 U 0.034 U
[INicke! 32U 32U 33U
Potassium 39 U 402 U 406 U
Selenium 28U 28 U 28U
Silver 0.8 U 0.044 J 081U
Sodium 39 U 402 U 406 U
Thallium 2U 2U 2U
Vanadium 4.2 6.3 20.2
Zinc 48 U 48 U 49 U
\Wet Chemistry (MG/KG) NA NA NA
% Solids 89 90 86
Notes:

J - Analyte present, value may or may not be
accurate or precise
NA - Not analyzed

U - The material was analyed for, but not detected

UJ - Analyte not detected, quantitation limit may
be inaccurate

Shading indicates detection
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TR-02-1 Surface Soil Raw Analytical Data

Preliminary Assessment/Site Inspection, Site UXO-01

MCB Camp Lejeune, North Carolina

Station ID MRO1-SS01 MRO1-SS02 MRO1-SS03 MRO1-SS04 MRO1-SS05

Sample ID MRO1-SS01-088 | MRO1-SSO1D-08B | MRO1-SS02-08B | MR01-SS03-088 | MRO01-SS04-08B | MRO01-SS05-08B | MRO1-SS05D-08B
Sample Date 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08
Chemical Name

Explosives (UG/KG)

1,3,5-Trinitrobenzene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
1,3-Dinitrobenzene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
2,4,6-Trinitrotoluene 100 U 100 U 100 U 100 U 180 100 U 100 U
2,4-Dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
2,6-Dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
2-Amino-4,6-dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
2-Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U
3-Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U
4-Amino-2,6-dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
4-Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U
HMX 200 U 200 U 200 U 200 U 200 U 200 U 200 U
(INitrobenzene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
(IPerchiorate 204 U 229 U 237 U 202 U 237U 204 U 203 U
RDX 200 U 200 U 200 U 200 U 200 U 200 U 200 U
Tetryl 200 U 200 U 200 U 200 U 200 U 200 U 200 U
Total Metals (MG/KG)

Aluminum 3,660 3,410 3,380 4,260 1,830 1,850 1,810
Antimony 0.11J 47 U 49 UJ 4107 52 UJ 0.18 J 0.22
Arsenic 16 15 16 11 0.68 J 0.65 J 0.75
Barium 69 J 66 J 6.1 927 1393 23.8 24.1
Beryllium 0.1 0.081 J 0.08 J 0.086 J 0.072 3 0.065 J 0.058 J
Cadmium 0.092 J 0.054 J 0.033 J 0.046 J 0.038 J 027 027
Calcium 28,400 J 19,400 J 13,000 J 20,600 J 1,530 J 3,010 J 2,580 J
Chromium 7 6.5 6 6 1.9 6 6
Cobalt 05J 031 J 0.26 J 0.29 J 0.085 J 0.097 J 0.089 J
Copper 19 173 123 173 143 44 43
Iron 2,970 2,570 3,110 2,770 951 1,270 1,290
[lLead 5.3 5.7 3.7 48 17.6 10 10.1
[Magnesium 591 J 427 3 373 J 455 3 186 J 83.6 J 80.7 J
[[Manganese 37.7 23 22,6 24.2 48 16.5 16.3
(IMercury 0.018 J 0.011 J 0.036 U 0.013 J 0.043 J 0.23 J 0.017 J
(INickel 22 153 133 143 0.88 J 0.79 J 0.78 J
Potassium 349 U 395 U 412 U 343 U 433U 377U 357 U
Selenium 24U 28U 29U 24U 3u 26U 25U
Silver 07U 0.79 U 0.82 U 0.69 U 0.87 U 19 18
Sodium 37.7 29.5 3 27.93 43.7 2153 1233 357 U
Thallium 17U 2 UJ 2.1UJ 17U 22 U 19 W 18U
Vanadium 10 8.4 8.9 8.3 47 42 3.7
Zinc 89 J 6.4 J 461 6.1J 81 189 J 18.6 J
Wet Chemistry (MG/KG) NA NA NA NA NA NA NA
% Solids 98 87 84 99 84 98 98

Notes:
J - Analyte present, value may
or may not be accurate or
precise
NA - Not analyzed
U - The material was analyed
for, but not detected
UJ - Analyte not detected,
quantitation limit may be
inaccurate
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TR-02-1 Surface Soil Raw Analytical Data

Preliminary Assessment/Site Inspection, Site UXO-01

MCB Camp Lejeune, North Carolina

Station 1D MRO1-SS06 MRO1-5S07 MRO1-SS08 MRO1-5509 MRO1-5510 MRO1-SS11

Sample ID MRO1-SS06-088 | MRO1-SS07-08B | MR01-SS08-08B | MR01-SS09-088 | MRO01-SS10-08B | MRO1-SS11-088 | MRO1-SS11D-08B
Sample Date 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08 06/19/08
Chemical Name

Explosives (UG/KG)

1,3,5-Trinitrobenzene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
1,3-Dinitrobenzene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
2,4,6-Trinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
2,4-Dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
2,6-Dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
2-Amino-4,6-dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
2-Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U
3-Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U
4-Amino-2,6-dinitrotoluene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
4-Nitrotoluene 200 U 200 U 200 U 200 U 200 U 200 U 200 U
HMX 200 U 200 U 200 U 200 U 200 U 200 U 200 U
[INitrobenzene 100 U 100 U 100 U 100 U 100 U 100 U 100 U
[Perchiorate 2.86 U 212 U 2.96 U 214U 312 U 252 U 2.09 U
RDX 200 U 200 U 200 U 200 U 200 U 200 U 200 U
Tetryl 200 U 200 U 200 U 200 U 200 U 200 U 200 U
Total Metals (MG/KG)

Aluminum 955 1,720 2,000 1,080 827 534 856
Antimony 5.8 UJ 0153 6 UJ 46 U3 6.7 U 5.4 UJ 43U
Arsenic 0253 052 J 15 0.49 J 0343 033 0283
Barium 234 1313 26.7 1313 793 433 547
[lBerytium 0.48 U 038 U 0.093 J 038 U 0.057 J 0.049 J 0.081 J
[lcadmium 0.013 J 038 U 0.017 J 0.0088 J 0.0096 J 0.45 U 036 U
[[carcium 297 3 86.2 J 4473 376 3 340 3 1393 1413
[lchromium 14 2 3.4 12 14 1 13
[[cobait 0.053 J 0.027 J 0.087 J 0.042 J 0.026 J 45U 36U
[lcopper 0.86 J 0713 25U 063 28U 22U 18U
[lron 557 1,350 1,970 716 617 397 462
[lLead 47 7.9 118 8.6 10 41 5
[[Magnesium 56.1 J 5413 99.7 J 74.2 3 88 J 29.1 3 38 J
[Manganese 231 5.4 7.1 23.9 7.7 7.2 8.2
[IMercury 0.027 J 0.033 U 0.021 J 0.029 J 0.022 J 0.039 U 0.032 U
[INickel 033 J 0.38 J 067 J 032 J 0313 0.11J 0.14 J
Potassium 483 U 382 U 501 U 382 U 562 U 447 U 360 U
Selenium 34U 27U 35U 27U 39U 31U 25U
Silver 097 U 0.76 U 1u 0.76 U 11U 0.89 U 072 U
Sodium 483 U 382 U 2223 382 U 16.4 J 447 U 8.8 J
Thallium 24 U3 1.9 UJ 25 UJ 1.9 UJ 2.8 UJ 22 U3 1.8 UJ
Vanadium 233 39 7.6 283 283 223 263
Zinc 183 173 343 173 261 113 133
Wet Chemistry (MG/KG) NA NA NA NA NA NA NA

o Solids 70 94 67 94 64 79 96

Notes:

J - Analyte present, value may

or may not be accurate or
precise
NA - Not analyzed

U - The material was analyed

for, but not detected

UJ - Analyte not detected,
quantitation limit may be
inaccurate
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TR-02-1 Surface Soil Raw Analytical Data
Preliminary Assessment/Site Inspection, Site UXO-01
MCB Camp Lejeune, North Carolina

Station 1D MRO1-5512 MRO1-5513 MRO1-5514 MRO1-S515
Sample ID MRO1-SS12-088 | MRO1-SS13-08B | MR01-SS14-08B | MRO1-SS15-08B
Sample Date 06/19/08 06/19/08 06/19/08 06/19/08
Chemical Name

Explosives (UG/KG)

1,3,5-Trinitrobenzene 100 U 100 U 100 U 100 U
1,3-Dinitrobenzene 100 U 100 U 100 U 100 U
2,4,6-Trinitrotoluene 100 U 100 U 100 U 100 U
2,4-Dinitrotoluene 100 U 100 U 100 U 100 U
2,6-Dinitrotoluene 100 U 100 U 100 U 100 U
2-Amino-4,6-dinitrotoluene 100 U 100 U 100 U 100 U
2-Nitrotoluene 200 U 200 U 200 U 200 U
3-Nitrotoluene 200 U 200 U 200 U 200 U
4-Amino-2,6-dinitrotoluene 100 U 100 U 100 U 100 U
4-Nitrotoluene 200 U 200 U 200 U 200 U
HMX 200 U 200 U 200 U 200 U
[INitrobenzene 100 U 100 U 100 U 100 U
[lPerchiorate 274U 28U 2.04 U 2.05 U
RDX 200 U 200 U 200 U 200 U
Tetryl 200 U 200 U 200 U 200 U
Total Metals (MG/KG)

Aluminum 1,530 4,190 2,410 1,370
Antimony 5.5 UJ 6 UJ 44 U3 43 W
Arsenic 0.66 J 18 062 J 0513
Barium 563 773 583 1223
[lBeryttium 0.058 J 0.094 J 0.057 J 0.36 U
[lcadmium 0.46 U 0.031 J 0.36 U 0.018 J
[lcalcium 2523 15,300 J 168 J 2343
[lchromium 21 6.8 2.8 16
[lcobatt 46U 0317 0.051 J 0.039 J
[lcopper 23U 133 18U 13
[lron 1,290 3,540 1,410 740
[lLead 41 45 3.4 8
[[Magnesium 62 J 406 J 76.3 J 53.6 J
[Manganese 227 23.9 7.4 157
[IMercury 0.041 U 0.041 U 0.03 U 0.024 J
[INickel 0.24 J 153 041 J 032 J
Potassium 462 U 500 U 364 U 359 U
Selenium 32U 0473 26U 25U
Silver 092 U 1U 073 U 072 U
Sodium 9.9 22,63 364 U 359 U
Thallium 23 U3 25 UJ 1.8 UJ 18 UJ
Vanadium 3.7 9.6 4.7 317
Zinc 271 6.2 241 133
Wet Chemistry (MG/KG) NA NA NA NA

o Solids 73 71 98 97

Notes:
J - Analyte present, value may
or may not be accurate or
precise
NA - Not analyzed
U - The material was analyed
for, but not detected
UJ - Analyte not detected,
quantitation limit may be
inaccurate
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TABLE I-1

Occurrence, Distribution, and Selection of Chemicals of Potential Concern
Site UX0-01 Former Live Hand Grenade Course
MCB Camp Lejeune, North Carolina

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil
Exposure CAS Chemical Minimum [1] Maximum [1] Units Location Detection Range of Concentration [2]| Background [3]|Screening [4]| Potential Potential |COPC| Rationale for [5]
Point Number Concentration Concentration of Maximum Frequency Detection Used for Value Toxicity Value | ARAR/TBC | ARAR/TBC | Flag | Contaminant
Qualifier Qualifier Concentration Limits Screening Value Source Deletion
or Selection
UXO-01 [118-96-7 |2,4,6-Trinitrotoluene 1.8E-01 1.8E-01 mg/kg MR01-SS04-08B 1/24 0.1-01 1.8E-01 N/A 3.6E+00 C** N/A N/A NO BSL
Surface Soil |7429-90-5 [Aluminum 8.3E+02 4.3E+03 mg/kg MR01-SS03-08B 24/24 13.7-225 4.3E+03 5.5E+03 7.7E+03 N N/A N/A NO BSL
7440-36-0 [Antimony 1.1E-01 J 3.8E-01 J mg/kg MR01-DU02-SS01-08B 10/24 41-6.7 3.8E-01 4.5E-01 3.1E+00 N 5.4E+00 NCSSL NO BSL
7440-38-2 |Arsenic 2.5E-01 J 1.8E+00 mg/kg MR01-SS13-08B 24/24 0.69-11 1.8E+00 6.3E-01 3.9E-01 C*| 3.0E+01 NCSSL YES ASL
7440-39-3 [Barium 5.4E+00 J 3.8E+01 mg/kg MR01-DU02-SS01-08B 24/24 13.7-225 3.8E+01 1.4E+01 1.5E+03 N 8.5E+02 NCSSL NO BSL
7440-41-7 [Beryllium 5.7E-02 J 1.0E-01 J mg/kg MR01-SS01-08B 12/24 0.34-0.56 1.0E-01 1.0E-01 1.6E+01 N 3.4E+00 NCSSL NO BSL
7440-43-9 [Cadmium 8.8E-03 J 3.8E-01 mg/kg MRO01-DU02-SS01-08B 20/24 0.34-0.56 3.8E-01 3.3E-02 7.0E+00 9.5E-01 NCSSL NO BSL
7440-70-2 |[Calcium 8.6E+01 J 2.8E+04 J mg/kg MRO01-SS01-08B 24/24 343 - 562 2.8E+04 6.4E+03 N/A N/A N/A NO NUT
7440-47-3 [Chromium 1.2E+00 8.7E+00 mg/kg MR01-DU02-SS01-08B 24/24 0.69-11 8.7E+00 6.1E+00 2.8E+02 C| 2.7E+01 NCSSL NO BSL
7440-48-4 [Cobalt 2.6E-02 J 5.0E-01 J mg/kg MR01-SS01-08B 22/24 3.4-56 5.0E-01 2.9E-01 2.3E+00 N N/A N/A NO BSL
7440-50-8 |Copper 6.0E-01 J 7.0E+00 mg/kg MR01-DU02-SS01-08B 19/24 1.7-28 7.0E+00 4.8E+00 3.1E+02 N 7.0E+02 NCSSL NO BSL
7439-89-6 |lron 4.6E+02 3.5E+03 mg/kg MRO01-SS13-08B 24/24 6.9-11.2 3.5E+03 3.2E+03 5.5E+03 N 1.5E+02 NCSSL NO BSL
7439-92-1 |Lead 3.4E+00 1.8E+01 mg/kg MRO01-SS04-08B 24/24 0.69-11 1.8E+01 1.2E+01 4.0E+02 N 2.7E+02 NCSSL NO BSL
7439-95-4 [Magnesium 3.8E+01 J 5.9E+02 J mg/kg MRO01-SS01-08B 24/24 343 - 562 5.9E+02 2.4E+02 N/A N/A N/A NO NUT
7439-96-5 |Manganese 5.4E+00 1.6E+02 mg/kg MRO01-SS15-08B 24/24 1-17 1.6E+02 1.4E+01 1.8E+02 N 6.5E+01 NCSSL NO BSL
7439-97-6 |Mercury 1.3E-02 J 3.4E-01 mg/kg MR01-DU02-SS01-08B 18/24 0.029 - 0.045 3.4E-01 8.1E-02 2.3E+00 N 1.5E-02 NCSSL NO BSL
7440-02-0 ([Nickel 1.4E-01 J 2.2E+00 J mg/kg MRO01-SS01-08B 24/24 2.7-45 2.2E+00 1.2E+00 1.6E+02 N 5.6E+01 NCSSL NO BSL
7782-49-2 [Selenium 3.5E-01 J 5.3E-01 J mg/kg MR01-DU02-SS01-08B 5/24 24-39 5.3E-01 5.6E-01 3.9E+01 N 1.2E+01 NCSSL NO BSL
7440-22-4 |Silver 5.4E-01 J 3.1E+00 mg/kg MR01-DU02-SS01-08B 10/24 0.69-11 3.1E+00 1.4E-01 3.9E+01 N 2.2E-01 NCSSL NO BSL
7440-23-5 |Sodium 8.8E+00 J 4.4E+01 J mg/kg MRO01-SS03-08B 11/24 343 - 562 4.4E+01 8.1E+01 N/A N/A N/A NO NUT
7440-62-2 [Vanadium 2.3E+00 J 1.0E+01 mg/kg MRO01-SS01-08B 24/24 3.4-56 1.0E+01 8.9E+00 5.5E+01 N N/A N/A NO BSL
7440-66-6 |[Zinc 1.3E+00 J 3.1E+01 J mg/kg MR01-DU02-SS01-08B 24/24 4.1-6.7 3.1E+01 1.1E+01 2.3E+03 N 5.0E+02 NCSSL NO BSL
Notes:
[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern
[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/
[3] Background values are two times the arithmetic mean basewide background soil concentrations. To Be Considered
Background values are from Final Base Background Soil Study Report, Marine Corps Base Camp Lejeune, North Carolina, Baker Environmental, April 25, 2001. J = Estimated Value
[4] Oak Ridge National Laboratory (ORNL). September 12, 2008. Regional Screening Levels for Chemical Contaminants at Superfund Sites. [Online]. K = Biased High
Available: http://fepa-prgs.ornl.gov/chemicals/index.shtml L = Biased Low
The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action C = Carcinogenic
Facilities, USEPA, July 14, 1994. C* = N screening level < 100x C screening level, therefore
RSL value for Manganese (water) used as surrogate for manganese. N screening value/10 used as screening level
RSL value for Mercury (inorganic salts) used as surrogate for mercury. C** = N screening level < 10x C screening level, therefore
[5] Rationale Codes N screening value/10 used as screening level

Selection Reason:

Deletion Reason:

Essential Nutrient (NUT)

Above Screening Levels (ASL)
No Toxicity Information (NTX)
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N = Noncarcinogenic
N/A = Not available
NCSSL = North Carolina Soil Screening Levels (NCDENR, 2008)




TABLE I-2

Occurrence, Distribution, and Selection of Chemicals of Potential Concern
Site UX0-01 Former Live Hand Grenade Course
MCB Camp Lejeune, North Carolina

Scenario Timeframe: Current/Future
Medium: Soil*
Exposure Medium: Soil*
Exposure CAS Chemical Minimum [1] Maximum [1] Units Location Detection Range of Concentration [2]| Background [3]|Screening [4]| Potential Potential |COPC| Rationale for [5]
Point Number Concentration Concentration of Maximum Frequency Detection Used for Value Toxicity Value | ARAR/TBC | ARAR/TBC | Flag | Contaminant
Qualifier Qualifier Concentration Limits Screening Value Source Deletion
or Selection
UXO-01 [118-96-7 |2,4,6-Trinitrotoluene 7.3E-02 J 1.8E-01 mg/kg MRO01-SS04-08B 2/32 0.1-01 1.8E-01 N/A 3.6E+00 C** N/A N/A NO BSL
Soil* 7429-90-5 [Aluminum 8.3E+02 1.2E+04 J mg/kg MRO01-1S01-7-8-08C 32/32 13.7-225 1.2E+04 5.5E+03 7.7E+03 N N/A N/A YES ASL
7440-36-0 [Antimony 1.1E-01 J 7.3E-01 J mg/kg MRO01-1S06-10-11-08C 15/32 41-6.7 7.3E-01 3.6E-01 3.1E+00 N 5.4E+00 NCSSL NO BSL
7440-38-2 |Arsenic 2.5E-01 J 3.1E+00 mg/kg MRO01-1S05-18-19-08C 31/32 0.69-11 3.1E+00 6.3E-01 3.9E-01 C*| 3.0E+01 NCSSL YES ASL
7440-39-3 [Barium 5.4E+00 J 3.8E+01 mg/kg MR01-DU02-SS01-08B 25/32 13.7-225 3.8E+01 1.4E+01 1.5E+03 N 8.5E+02 NCSSL NO BSL
7440-41-7 [Beryllium 1.5E-02 J 1.3E-01 J mg/kg MRO01-1S01-7-8-08C 20/32 0.34-0.56 1.3E-01 1.0E-01 1.6E+01 N 3.4E+00 NCSSL NO BSL
7440-43-9 [Cadmium 8.8E-03 J 3.8E-01 mg/kg MR01-DU02-SS01-08B 20/32 0.34-0.56 3.8E-01 2.3E-02 7.0E+00 N 9.5E-01 NCSSL NO BSL
7440-70-2 |[Calcium 1.1E+01 J 2.8E+04 J mg/kg MR01-SS01-08B 32/32 343 - 562 2.8E+04 4.4E+02 N/A N/A N/A NO NUT
7440-47-3 [Chromium 1.2E+00 1.6E+01 mg/kg MRO01-1S01-7-8-08C 32/32 0.69-11 1.6E+01 6.1E+00 2.8E+02 C| 2.7E+01 NCSSL NO BSL
7440-48-4 [Cobalt 2.6E-02 J 5.0E-01 J mg/kg MR01-SS01-08B 29/32 3.4-56 5.0E-01 2.9E-01 2.3E+00 N N/A N/A NO BSL
7440-50-8 |Copper 6.0E-01 J 7.0E+00 mg/kg MR01-DU02-SS01-08B 19/32 1.7-2.8 7.0E+00 2.6E+00 3.1E+02 N 7.0E+02 NCSSL NO BSL
7439-89-6 |lron 4.6E+02 5.9E+03 mg/kg MRO01-1S01-7-8-08C 32/32 6.9-11.2 5.9E+03 3.2E+03 5.5E+03 N 1.5E+02 NCSSL YES ASL
7439-92-1 |Lead 1.7E+00 1.8E+01 mg/kg MRO01-SS04-08B 32/32 0.69-11 1.8E+01 8.5E+00 4.0E+02 2.7E+02 NCSSL NO BSL
7439-95-4 [Magnesium 3.8E+01 J 5.9E+02 J mg/kg MR01-SS01-08B 25/32 343 - 562 5.9E+02 2.4E+02 N/A N/A N/A NO NUT
7439-96-5 |Manganese 2.3E+00 J 1.6E+02 mg/kg MR01-SS15-08B 32/32 1-17 1.6E+02 9.2E+00 1.8E+02 N 6.5E+01 NCSSL NO BSL
7439-97-6 |Mercury 9.8E-03 J 3.4E-01 mg/kg MR01-DU02-SS01-08B 20/32 0.029 - 0.045 3.4E-01 7.1E-02 2.3E+00 N 1.5E-02 NCSSL NO BSL
7440-02-0 ([Nickel 1.4E-01 J 2.2E+00 J mg/kg MRO01-SS01-08B 24/32 2.7-45 2.2E+00 1.2E+00 1.6E+02 N 5.6E+01 NCSSL NO BSL
7440-09-7 |Potassium 5.6E+02 J 5.6E+02 J mg/kg MRO01-1S01-7-8-08C 1/32 343 - 562 5.6E+02 1.2E+02 N/A N/A N/A NO NUT
7782-49-2 [Selenium 3.5E-01 J 5.3E-01 J mg/kg MR01-DU02-SS01-08B 5/32 24-39 5.3E-01 5.0E-01 3.9E+01 N 1.2E+01 NCSSL NO BSL
7440-22-4 |Silver 3.6E-02 J 3.1E+00 mg/kg MR01-DU02-SS01-08B 12/32 0.69-11 3.1E+00 1.3E-01 3.9E+01 N 2.2E-01 NCSSL NO BSL
7440-23-5 |Sodium 8.8E+00 J 4.4E+01 J mg/kg MRO01-SS03-08B 11/32 343 - 562 4.4E+01 6.8E+01 N/A N/A N/A NO NUT
7440-62-2 [Vanadium 2.3E+00 J 2.0E+01 mg/kg MRO01-1S08-13.5-14.5-08C 32/32 3.4-56 2.0E+01 8.9E+00 55E+01 N N/A N/A NO BSL
7440-66-6 |[Zinc 1.3E+00 J 3.1E+01 J mg/kg MR01-DU02-SS01-08B 25/32 4.1-6.7 3.1E+01 6.6E+00 2.3E+03 N 5.0E+02 NCSSL NO BSL
Notes:
* Surface soil & subsurface soil combined
[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern
[2] Maximum concentration is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/
[3] Background values are two times the arithmetic mean basewide background soil concentrations. To Be Considered
Background values are from Final Base Background Soil Study Report, Marine Corps Base Camp Lejeune, North Carolina, Baker Environmental, April 25, 2001. J = Estimated Value
[4] Oak Ridge National Laboratory (ORNL). September 12, 2008. Regional Screening Levels for Chemical Contaminants at Superfund Sites. [Online]. C* = N screening level < 100x C screening level, therefore
Available: http://fepa-prgs.ornl.gov/chemicals/index.shtml N screening value/10 used as screening level
The soil value of 400 mg/kg for lead is from the Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action C** = N screening level < 10x C screening level, therefore
Facilities, USEPA, July 14, 1994. N screening value/10 used as screening level
RSL value for Manganese (water) used as surrogate for manganese. N = Noncarcinogenic
RSL value for Mercury (inorganic salts) used as surrogate for mercury. N/A = Not available
[5] Rationale Codes NCSSL = North Carolina Soil Screening Levels (NCDENR, 2008)

Selection Reason: Above Screening Levels (ASL)
Deletion Reason: No Toxicity Information (NTX)
Essential Nutrient (NUT)

Below Screening Level (BSL)
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TABLE I-3

Risk Ratio Screening for Surface Soil, Maximum Detected Concentration
Site UXO-01 Former Live Hand Grenade Course

MCB Camp Lejeune, North Carolina

Maximum Sample Location of
Detection Detected P Residential Soil Acceptable | Corresponding | Corresponding
) Maximum Detected . a b Target Organ
Frequency [ Concentration . RSL Risk Level Hazard Index Cancer Risk
. Concentration
(Qualifier)
Analyte
Metals (mg/kg)
Arsenic [24 - 24 1.8E+00 [ MRO1-SS13-08B 3.9E-01 1E-06 NA 5E-06 NA
Cumulative Corresponding Hazard Index’
[Cumulative Corresponding Cancer Risk” 5E-06

Notes:

Corresponding Hazard Index equals Maximum Detected concentration divided by the RSL divided by the acceptable risk level.
o Corresponding Cancer Risk equals Maximum Detected concentration divided by the RSL divided by the acceptable risk level
¢ Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.

4 Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.

Constituent selected as COPC if it contributes to an overall Hazard Index by target organ greater than 0.5 or Cumulative Corresponding Cancer Risk greater than 5E-05,

otherwise, constituent not selected as COPC.
Constituents selected as COPCs are indicated by shading.
COPC = Constituent of Potential Concern
HI = Hazard Index
mg/kg = milligrams per kilogram
NA = Not available/not applicable.
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TABLE I-4

Risk Ratio Screening for Combined Surface and Subsurface Soil, Maximum Detected Concentration

Site UXO-01 Former Live Hand Grenade Course
MCB Camp Lejeune, North Carolina

Maximum Sample Location of
Detection Detected P Residential Soil Acceptable | Corresponding | Corresponding
. Maximum Detected . a b Target Organ
Frequency | Concentration . RSL Risk Level Hazard Index Cancer Risk
. Concentration
(Qualifier)
Analyte
Metals (mg/kg)
Aluminum 32 | 32 1.2E+04 MRO01-1S01-7-8-08C 7.7E+04 1 0.15 NA Developmental, Neurological
Arsenic 31 / 32 3.1E+00 MRO01-1S05-18-19-08C 3.9E-01 1E-06 NA 8E-06 NA
Iron 32 | 32 5.9E+03 MRO01-1S01-7-8-08C 5.5E+04 1 0.11 NA Gastrointestinal
Cumulative Corresponding Hazard Index® 0.26
Cumulative Corresponding Cancer Risk” 8E-06

Notes:

#Corresponding Hazard Index equals Maximum Detected concentration divided by the RSL divided by the acceptable risk level.

b Corresponding Cancer Risk equals Maximum Detected concentration divided by the RSL divided by the acceptable risk level

¢ Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.

4 Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.

Constituent selected as COPC if it contributes to an overall Hazard Index by target organ greater than 0.5 or Cumulative Corresponding Cancer Risk greater than 5E-05,

otherwise, constituent not selected as COPC.

Constituents selected as COPCs are indicated by shading.

COPC = Constituent of Potential Concern
HI = Hazard Index
mg/kg = milligrams per kilogram

NA = Not available/not applicable.
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TABLE I-5

Occurrence, Distribution, and Selection of Chemicals of Potential Concern
Site UXO-01 Former Live Hand Grenade Course
MCB Camp Lejeune, North Carolina

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure CAS Chemical Minimum [1] Maximum [1] Units Location Detection Range of Concentration [2] | Background [3]|Screening [4]| Potential Potential COPC| Rationale for [5]
Point Number Concentration Concentration of Maximum Frequency | Detection Used for Value Toxicity Value | ARAR/TBC ARAR/TBC Flag | Contaminant
Qualifier Qualifier Concentration Limits Screening Value Source Deletion
or Selection
UXO-01 Groundwater |14797-73-0 Perchlorate 3.3E-01 3.3E-01 ug/L MRO1-TW02-08C 1/3 0.2-0.2 3.3E-01 N/A 2.6E+00 N N/A N/A NO BSL
Total Metals 7429-90-5 Aluminum 7.1E+02 J 1.7E+03 J Hg/L MRO1-TWO03-08C 3/3 200 - 200 1.7E+03 1.9E+03 3.7E+03 N 50 - 200 2MCL NO BSL
7440-41-7 Beryllium 8.6E-02 J 1.3E-01 J ug/L MRO1-TW03-08C 3/3 5-5 1.3E-01 3.1E-01 7.3E+00 N | 4.0E+00 MCL NO BSL
7440-70-2 Calcium 5.3E+02 J 1.0E+03 J pg/L MRO1-TWO01-08C 3/3 5000 - 5000 1.0E+03 6.9E+04 N/A N/A N/A NO NUT
7440-47-3 Chromium 3.2E+00 J 6.8E+00 J pa/L MRO1-TW02-08C 3/3 10 - 10 6.8E+00 3.1E+00 1.1E+01 N 1.0E+02 MCL NO BSL
Mg/l 5.0E+01 15A NCAC 2L
7440-48-4 Cobalt 1.4E+00 J 1.4E+00 J pa/L MRO1-TW03-08C 1/3 50 - 50 1.4E+00 3.4E+00 1.1E+00 N N/A N/A NO BBL
7440-50-8 Copper 3.4E+00 J 7.3E+00 J pa/L MRO1-TW02-08C 3/3 25-25 7.3E+00 2.8E+00 1.5E+02 N 1.3E+03 MCL NO BSL
pa/L 1.0E+03 15A NCAC 2L
7439-89-6 Iron 3.5E+03 7.4E+03 pg/L MRO1-TWO01-08C 3/3 100 - 100 7.4E+03 6.0E+03 2.6E+03 N | 3.0E+02 2MCL, 1I5ANCAC 2L | YES ASL
7439-92-1 Lead 2.0E+00 J 2.6E+00 J pa/L MRO1-TW02-08C 2/3 10 - 10 2.6E+00 2.8E+00 1.5E+01 1.5E+01 MCL, 15A NCAC 2L NO BSL
7439-95-4 Magnesium 7.0E+02 J 1.5E+03 J Hg/L MRO1-TWO03-08C 3/3 5000 - 5000 1.5E+03 6.4E+03 N/A N/A N/A NO NUT
7439-96-5 Manganese 3.4E+01 8.8E+01 ug/L MRO1-TW01-08C 3/3 15-15 8.8E+01 2.1E+02 8.8E+01 N | 5.0E+01 15A NCAC 2L NO BSL
7439-97-6 Mercury 45E-02 J 9.2E-02 J pg/L MRO1-TWO03-08C 2/3 0.2-0.2 9.2E-02 1.0E-01 1.1E+00 N | 2.0E+00 MCL NO BSL
pg/L 1.1E+00 15A NCAC 2L
7440-02-0 Nickel 6.7E+00 J 9.4E+00 J Mg/l MRO1-TWO01-08C 3/3 40 - 40 9.4E+00 8.0E+00 7.3E+01 N 1.0E+02 15A NCAC 2L NO BSL
7440-23-5 Sodium 5.4E+03 8.0E+03 pa/L MRO1-TW03-08C 2/3 5000 - 5000 8.0E+03 2.3E+04 N/A N/A N/A NO NUT
7440-62-2 Vanadium 3.7E+00 J 4.0E+00 J ug/L MRO01-TW02-08C 2/3 50 - 50 4.0E+00 4.7E+00 2.6E+01 N | 5.0E+03 2MCL NO BSL
Notes:
[1] Minimum/Maximum detected concentration. Unfiltered results for metals since in general no significant difference between filtered and unfiltered results. MCL = Maximum Contaminant Level from EPA's National Primary Drinking Water Standards
[2] Maximum concentration is used for screening. 2MCL = Secondary MCL
[3] Background values are two times the arithmetic mean basewide background shallow groundwater concentrations. 15A NCAC 2L = North Carolina Classifications and Groundwater Quality Standards,
Background values are from Final Base Background Soil Study Report, Marine Corps Base Camp Lejeune, North Carolina , Baker Environmental, April 25, 2001. Amended December 1, 2005.
[4] Oak Ridge National Laboratory (ORNL). September 12, 2008. Regional Screening Levels for Chemical Contaminants at Superfund Sites. [Online]. COPC = Chemical of Potential Concern
Available: http://epa-prgs.ornl.gov/chemicals/index.shtml ARAR/TBC = Applicable or Relevant and Appropriate Requirement/
The tap water value of 15 ug/L for lead is the action level provided in the Drinking Water Regulations and Health Advisories. To Be Considered
RSL value for Manganese (water) used as surrogate for manganese. J = Estimated Value
[5] RSL value for Mercury (inorganic salts) used as surrogate for mercury. C = Carcinogenic

Rationale Codes Selection Reason: Above Screening Levels (ASL)

Deletion Reason: No Toxicity Information (NTX)
Essential Nutrient (NUT)
Below Screening Level (BSL)

Below Background Level (BBL)
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TABLE I-6

Risk Ratio Screening for Groundwater, Maximum Detected Concentration

Site UXO-01 Former Live Hand Grenade Course

MCB Camp Lejeune, North Carolina

Maximum Sample Location of
Detection Detected P Acceptable | Corresponding | Corresponding
. Maximum Detected Tap Water RSL . a b Target Organ
Frequency | Concentration A Risk Level Hazard Index Cancer Risk
. Concentration
(Qualifier)
Analyte
Metals (ug/L)
Iron 3/3 7.4E+03 | MRO01-TW01-08C 2.6E+04 1 0.3 NA Thyroid
Cumulative Corresponding Hazard Index® 0.3
Cumulative Corresponding Cancer Risk”
Total Thyroid HI = 0.3

Notes:

#Corresponding Hazard Index equals Maximum Detected concentration divided by the RSL divided by the acceptable risk level.

b Corresponding Cancer Risk equals Maximum Detected concentration divided by the RSL divided by the acceptable risk level

¢ Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.

4 Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.

Constituent selected as COPC if it contributes to an overall Hazard Index by target organ greater than 0.5 or Cumulative Corresponding Cancer Risk greater than 5E-05,

otherwise, constituent not selected as COPC.

Constituents selected as COPCs are indicated by shading.

COPC = Constituent of Potential Concern
HI = Hazard Index

J = Estimated Value

ug/L = micrograms per liter

NA = Not available/not applicable.
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Appendix J
Ecological Risk Screening Tables




TABLE J-1
Surface Soil Screening

Site UXO-01 Former Live Hand Grenade Course

MCB Camp Lejeune, North Carolina

Maximum , ) LocaFion of Detection Ecologi_cal Camp Lejeune
Concentration® Average Units MaX|mlum Ratio Screening HQ Background SS 2X|

Chemical Name Detection Value Mean
Explosives (ug/kg)

1,3,5-TRINITROBENZENE 5.00E+01 [S) 5.00E+01 Ha/kg 0/15 - - -
1,3-DINITROBENZENE 5.00E+01 U 5.00E+01 ug/kg 0/15 - - --
2,4,6-TRINITROTOLUENE 1.80E+02 5.87E+01 Ha/kg MRO01-SS04 1/15 - - -
2,4-DINITROTOLUENE 5.00E+01 U 5.00E+01 ug/kg 0/15 - - --
2,6-DINITROTOLUENE 5.00E+01 [S) 5.00E+01 Ha/kg 0/15 - - -
2-AMINO-4,6-DINITROTOLUENE 5.00E+01 U 5.00E+01 ug/kg 0/15 - - --
2-NITROTOLUENE 1.00E+02 [S) 1.00E+02 Ha/kg 0/15 - - -
3-NITROTOLUENE 1.00E+02 U 1.00E+02 ug/kg 0/15 - - --
4-AMINO-2,6-DINITROTOLUENE 5.00E+01 [S) 5.00E+01 Ha/kg 0/15 - - -
4-NITROTOLUENE 1.00E+02 U 1.00E+02 ug/kg 0/15 - - --
HMX 1.00E+02 U 1.00E+02 ug/kg 0/15 - - -
INITROBENZENE 5.00E+01 U 5.00E+01 pg/kg 0/15 4.00E+04 1.25E-03 --
PERCHLORATE 1.56E+00 [S) 1.21E+00 Ha/kg 0/15 - - -
RDX 1.00E+02 U 1.00E+02 ug/kg 0/15 - - --
TETRYL 1.00E+02 U 1.00E+02 ug/kg 0/15 - - -
Total Metals (mg/kg)

ALUMINUM 4.26E+03 2.11E+03 mg/kg MRO01-SS03 15/15 5.00E+01 8.52E+01 5.49E+03
ANTIMONY 1.80E-01 J 2.13E+00 mg/kg MRO01-SS05 3/15 2.70E-01 6.67E-01 4.47E-01
IARSENIC 1.80E+00 8.41E-01 mg/kg MRO01-SS13 15/15 1.80E+01 1.00E-01 6.26E-01
BARIUM 2.67E+01 1.20E+01 mg/kg MRO01-SS08 15/15 3.30E+02 8.09E-02 1.45E+01
BERYLLIUM 1.00E-01 J 1.07E-01 mg/kg MRO01-SS01 11/15 2.10E+01 4.76E-03 1.03E-01
CADMIUM 2.00E-01 J 8.88E-02 mg/kg MRO01-SS05 11/15 3.60E-01 5.56E-01 3.30E-02
CALCIUM 2.84E+04 J 5.61E+03 mg/kg MRO01-SS01 15/15 -- -- 6.36E+03
CHROMIUM 7.00E+00 3.37E+00 mg/kg MRO01-SS01 15/15 2.60E+01 2.69E-01 6.05E+00
COBALT 5.00E-01 J 4.28E-01 mg/kg MRO01-SS01 13/15 1.30E+01 3.85E-02 2.94E-01
COPPER 4.40E+00 1.39E+00 mg/kg MRO01-SS05 10/15 2.80E+01 1.57E-01 4.83E+00
IRON 3.54E+03 1.58E+03 mg/kg MRO01-SS13 15/15 2.00E+02 1.77E+01 3.25E+03
"LEAD 1.76E+01 7.23E+00 mg/kg MRO01-SS04 15/15 1.10E+01 1.60E+00 1.23E+01
"MAGNESIUM 5.91E+02 J 1.79E+02 mg/kg MRO01-SS01 15/15 -- -- 2.38E+02
"MANGANESE 1.57E+02 2.90E+01 mg/kg MRO01-SS15 15/15 2.20E+02 7.14E-01 1.37E+01
MERCURY 2.30E-01 J 3.58E-02 mg/kg MRO01-SS05 9/15 6.70E-01 3.43E-01 8.10E-02
INICKEL 2.20E+00 J 7.43E-01 mg/kg MRO01-SS01 15/15 3.80E+01 5.79E-02 1.21E+00
POTASSIUM 2.81E+02 U 2.12E+02 mg/kg 0/15 -- -- 1.16E+02
SELENIUM 4.70E-01 J 1.40E+00 mg/kg MRO01-SS13 1/15 6.30E-01 7.46E-01 5.63E-01
SILVER 1.90E+00 5.24E-01 mg/kg MRO01-SS05 1/15 4.20E+00 4.52E-01 1.40E-01
SODIUM 4.37E+01 J 9.49E+01 mg/kg MRO01-SS03 9/15 -- -- 8.09E+01
[THALLIUM 1.40E+00 U 1.06E+00 mg/kg 0/15 1.00E+00 1.40E+00 3.60E-01
VANADIUM 1.00E+01 5.25E+00 mg/kg MRO01-SS01 15/15 7.80E+00 1.28E+00 8.90E+00
ZINC 1.89E+01 J 4.76E+00 mg/kg MRO01-SS05 15/15 4.60E+01 | 4.11E-01 1.08E+01
Notes:

J - Analyte present, value may or may not be accurate or precise

U - The material was analyed for, but not detected

a - One half of the detection limit is reported if not detected

b - Average concentrations calculated using one half of the detection limits when applicable

-- Indicates not applicable

Bold - Concentration exceeded ecological screening value
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TABLE J-2
Multi-Increment Surface Soil Screening

Site UXO-01 Former Live Hand Grenade Course

MCB Camp Lejeune, North Carolina

Maximum , ) Loca?ion of Detection Ecologi_cal Camp Lejeune
Concentration® Average Units MaX|m}Jm Ratio Screening HQ Background SS 2X
Chemical Name Detection Value Mean
Explosives (ug/kg)
1,3,5-TRINITROBENZENE 5.00E+01 [S) 5.00E+01 Ha/kg 0/9 - - -
1,3-DINITROBENZENE 5.00E+01 U 5.00E+01 ug/kg 0/9 -- -- --
2,4,6-TRINITROTOLUENE 5.00E+01 [S) 5.00E+01 Ha/kg 0/9 - - -
2,4-DINITROTOLUENE 5.00E+01 U 5.00E+01 ug/kg 0/9 -- -- --
2,6-DINITROTOLUENE 5.00E+01 [S) 5.00E+01 Ha/kg 0/9 - - -
2-AMINO-4,6-DINITROTOLUENE 5.00E+01 U 5.00E+01 ug/kg 0/9 -- -- --
2-NITROTOLUENE 1.00E+02 [S) 1.00E+02 Ha/kg 0/9 - - -
3-NITROTOLUENE 1.00E+02 U 1.00E+02 ug/kg 0/9 -- -- --
4-AMINO-2,6-DINITROTOLUENE 5.00E+01 [S) 5.00E+01 Ha/kg 0/9 - - -
4-NITROTOLUENE 1.00E+02 U 1.00E+02 ug/kg 0/9 -- -- --
HMX 1.00E+02 U 1.00E+02 ug/kg 0/9 - - -
NITROBENZENE 5.00E+01 U 5.00E+01 ug/kg 0/9 4.00E+04 1.25E-03 --
PERCHLORATE 1.35E+00 [S) 1.11E+00 Ha/kg 0/9 - - -
RDX 1.00E+02 U 1.00E+02 ug/kg 0/9 -- -- --
TETRYL 1.00E+02 U 1.00E+02 ug/kg 0/9 - - -
ITotal Metals (mg/kg)
IALUMINUM 3.75E+03 3.44E+03 mg/kg MRO01-DUO1 9/9 5.00E+01 7.50E+01 5.49E+03
JANTIMONY 3.80E-01 J 6.71E-01 mg/kg MRO01-DUO02 719 2.70E-01 1.41E+00 4.47E-01
IARSENIC 1.50E+00 1.08E+00 mg/kg MRO01-DUO1 9/9 1.80E+01 8.33E-02 6.26E-01
BARIUM 3.80E+01 2.05E+01 mg/kg MRO01-DUO02 9/9 3.30E+02 1.15E-01 1.45E+01
BERYLLIUM 7.90E-02 J 1.86E-01 mg/kg MRO01-DUO1 1/9 2.10E+01 3.76E-03 1.03E-01
(CADMIUM 3.80E-01 1.86E-01 mg/kg MRO01-DUO02 9/9 3.60E-01 1.06E+00 3.30E-02
CALCIUM 1.38E+04 J 9.01E+03 mg/kg MRO01-DU02 9/9 - -- 6.36E+03
(CHROMIUM 8.70E+00 6.79E+00 mg/kg MRO01-DU02 9/9 2.60E+01 3.35E-01 6.05E+00
COBALT 2.60E-01 J 2.12E-01 mg/kg MRO01-DU03 9/9 1.30E+01 2.00E-02 2.94E-01
COPPER 7.00E+00 3.83E+00 mg/kg MRO01-DU02 9/9 2.80E+01 2.50E-01 4.83E+00
IRON 2.93E+03 2.43E+03 mg/kg MRO01-DUO1 9/9 2.00E+02 1.47E+01 3.25E+03
"LEAD 1.37E+01 9.14E+00 mg/kg MRO01-DUO02 9/9 1.10E+01 1.25E+00 1.23E+01
"MAGNESIUM 3.41E+02 J 2.46E+02 mg/kg MRO01-DU03 9/9 - -- 2.38E+02
"MANGANESE 2.69E+01 1.90E+01 mg/kg MRO01-DUO3 9/9 2.20E+02 1.22E-01 1.37E+01
MERCURY 3.40E-01 1.08E-01 mg/kg MRO01-DU02 9/9 6.70E-01 5.07E-01 8.10E-02
NICKEL 1.50E+00 J 1.23E+00 mg/kg MRO01-DUO3 9/9 3.80E+01 3.95E-02 1.21E+00
NICKEL 1.50E+00 J 1.23E+00 mg/kg MRO01-DU03 9/9 3.80E+01 3.95E-02 1.21E+00
POTASSIUM 2.33E+02 U 1.98E+02 mg/kg 0/9 - - 1.16E+02
SELENIUM 5.30E-01 J 9.69E-01 mg/kg MRO01-DU02 4/9 6.30E-01 8.41E-01 5.63E-01
SILVER 3.10E+00 1.21E+00 mg/kg MRO01-DU02 9/9 4.20E+00 7.38E-01 1.40E-01
SODIUM 1.50E+01 J 1.80E+02 mg/kg MRO01-DUO1 1/9 - -- 8.09E+01
ITHALLIUM 1.15E+00 U 9.83E-01 mg/kg 0/9 1.00E+00 1.15E+00 3.60E-01
ANADIUM 8.20E+00 6.82E+00 mg/kg MRO01-DUO1 9/9 7.80E+00 1.05E+00 8.90E+00
ZINC 3.11E+01 J 1.60E+01 mg/kg MRO01-DU02 9/9 4.60E+01 6.76E-01 1.08E+01
Notes:

J - Analyte present, value may or may not be accurate or precise

U - The material was analyed for, but not detected

a - One half of the detection limit is reported if not detected

b - Average concentrations calculated using one half of the detection limits when applicable

-- Indicates not applicable

Bold - Concentration exceeded ecological screening value
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TABLE J-3
Groundwater Screening

Site UXO-01 Former Live Hand Grenade Course

MCB Camp Lejeune, North Carolina

Maximum . Loca.tion of Detection Ecologi.cal Camp Lejeune
o a Average” Units Maximum : Screening HQ Background GW
Concentration . Ratio

Chemical Name Detection Value 2X Mean
Explosives (ug/L)

1,3,5-TRINITROBENZENE 1.00E-01 9] 1.00E-01 ug/L 0/3 -- -- --
1,3-DINITROBENZENE 1.00E-01 U 1.00E-01 pg/L 0/3 -- -- --
2,4,6-TRINITROTOLUENE 1.00E-01 ] 1.00E-01 ug/L 0/3 -- -- --
2,4-DINITROTOLUENE 1.00E-01 U 1.00E-01 pg/L 0/3 3.10E+02 3.23E-04 -
2,6-DINITROTOLUENE 1.00E-01 U 1.00E-01 ug/L 0/3 -- -- --
2-AMINO-4,6-DINITROTOLUENE 1.00E-01 U 1.00E-01 pg/L 0/3 -- -- --
2-NITROTOLUENE 2.00E-01 U 2.00E-01 ug/L 0/3 -- -- --
3-NITROTOLUENE 2.00E-01 U 2.00E-01 pg/L 0/3 -- -- --
4-AMINO-2,6-DINITROTOLUENE 1.00E-01 U 1.00E-01 ug/L 0/3 -- -- --
4-NITROTOLUENE 2.00E-01 U 2.00E-01 pg/L 0/3 -- -- --
HMX 2.00E-01 ] 2.00E-01 pg/L 0/3 -- -- --
INTROBENZENE 1.00E-01 u | 1.00E-01 g/l 03 2.70E+02 | 3.70E-04 -
"PERCHLORATE 3.29E-01 1.76E-01 pg/L MRO01-TW02 1/3 -- -- --
RDX 2.00E-01 U 2.00E-01 ug/L 0/3 -- -- --
TETRYL 2.00E-01 U 2.00E-01 pg/L 0/3 -- -- --
Total Metals (ug/L)

ALUMINUM 1.71E+03 J 1.24E+03 pg/L MRO1-TWO03 3/3 8.70E+01 1.97E+01 1.89E+03
ANTIMONY 3.00E+01 ] 3.00E+01 ug/L 0/3 1.60E+02 1.88E-01 3.28E+00
ARSENIC 5.00E+00 U 5.00E+00 ug/L 0/3 5.00E+01 1.00E-01 5.77E+00
BARIUM 1.00E+02 ] 1.00E+02 ug/L 0/3 -- -- 8.62E+01
BERYLLIUM 1.30E-01 J 1.05E-01 pg/L MRO1-TWO03 3/3 5.30E-01 2.45E-01 3.08E-01
CADMIUM 2.50E+00 9] 2.50E+00 ug/L 0/3 4.00E-01 6.25E+00 3.58E-01
CALCIUM 1.00E+03 J 7.33E+02 ug/L MRO01-TWO01 3/3 -- -- 6.91E+04
CHROMIUM 6.80E+00 J 4.83E+00 pg/L MRO01-TW02 3/3 1.10E+01 6.18E-01 3.13E+00
COBALT 1.40E+00 J 1.71E+01 pg/L MRO1-TWO03 1/3 - - 3.40E+00
COPPER 7.30E+00 J 5.00E+00 pg/L MRO01-TW02 3/3 7.00E+00 1.04E+00 2.76E+00
IRON 7.37E+03 5.17E+03 ug/L MRO01-TWO01 3/3 1.00E+03 7.37E+00 6.00E+03
LEAD 2.60E+00 J 3.20E+00 pg/L MRO01-TW02 2/3 2.50E+00 1.04E+00 2.80E+00
MAGNESIUM 1.51E+03 J 1.05E+03 pg/L MRO1-TWO03 3/3 - - 6.36E+03
MANGANESE 8.79E+01 5.63E+01 pg/L MRO01-TW01 3/3 -- -- 2.14E+02
MERCURY 9.20E-02 J 7.90E-02 pg/L MRO1-TWO03 2/3 1.20E-02 7.67E+00 1.00E-01
NICKEL 9.40E+00 J 8.17E+00 pg/L MRO01-TW01 3/3 5.20E+01 1.81E-01 7.97E+00
POTASSIUM 2.50E+03 U 2.50E+03 ug/L 0/3 -- -- 3.28E+03
SELENIUM 1.75E+01 ] 1.75E+01 ug/L 0/3 5.00E+00 3.50E+00 3.14E+00
SILVER 5.00E+00 U 5.00E+00 ug/L 0/3 1.20E-02 4.17E+02 7.70E-01
SODIUM 7.99E+03 5.29E+03 pg/L MRO1-TW03 2/3 -- -- 2.25E+04
THALLIUM 1.25E+01 U 1.25E+01 ug/L 0/3 4.00E+00 3.13E+00 3.78E+00
VANADIUM 4.00E+00 J 1.09E+01 pg/L MRO01-TW02 2/3 -- -- 4.72E+00
ZINC 3.00E+01 U 3.00E+01 ug/L 0/3 5.00E+01 6.00E-01 4.21E+01
Notes:

J - Analyte present, value may or may not be accurate or precise

U - The material was analyed for, but not detected

a - One half of the detection limit is reported if not detected

b - Average concentrations calculated using one half of the detection limits when applicable

-- Indicates not applicable

Bold - Concentration exceeded ecological screening value
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