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SECTION 1

Introduction

This report documents the findings of a Preliminary Assessment (PA)/Site Inspection (SI)
conducted at the proposed Fitness Center (P-714) Military Construction (MILCON) area
located within Marine Corps Air Station (MCAS) New River in Jacksonville, North Carolina
(Figure 1-1). The proposed MILCON area lies within the B-6, 50-foot small arms range
(Archive Search Report [ASR] #2.44) and the B-12, Baffled Pistol Range (ASR #2.134). This
investigation did not address the adjacent B-14 ABC Warfare Area (ASR#2.198) as it is part
of a future expansion area of the Fitness Center MILCON.

The potential environmental issues associated with historical small arms activity is being
addressed by the United States Marine Corps and Naval Facilities Engineering Command
(NAVFAC) in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) investigation process.

This PA/SI was conducted by CH2M HILL under the NAVFAC Mid-Atlantic,
Comprehensive Long-Term Environmental Action—Navy (CLEAN) Program, Contract
N62470-08-D-1000, Contract Task Order (CTO)-133.

1.1 Objectives and Approach

The primary objectives of this environmental investigation were to evaluate the potential
presence and nature of impacts to environmental media resulting from historical use of
small arms munitions at the site, and to evaluate whether additional investigation and/or
remediation activities are necessary prior to construction activities. Accordingly, this
investigation focused on potential impacts to soil, sediment, surface water, and
groundwater by munitions constituents (MC) resulting from the use of small arms
ammunition. Munitions and explosives of concern (MEC) were not expected due to historic
small arms range use.

This PA/SI was conducted in accordance with the Site-Specific Work Plan for Preliminary
Assessment/Site Inspection at the Proposed Fitness Center (P-714) MILCON Area, Marine Corps
Base Camp Lejeune, Jacksonville, North Carolina (PA/SI Work Plan) (CH2M HILL, 2010a) and
the Munitions Response Program Master Project Plan, Marine Corps Base Camp Lejeune,
Jacksonwville, North Carolina (MRP MPP) (CH2M HILL, 2008).

ES112410183044VBO 11
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The general approach adopted during this PA/SI was as follows:

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

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

¢ Conduct ecological and human health risk screening using analytical data collected at
the site.

1.2 Report Organization

This PA /Sl report is organized as follows:

e Section 1, Introduction

e Section 2, Site Background

Section 3, Field Investigation Activities
Section 4, Investigation Results

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

Section 7, Conclusions and Recommendations
Section 8, References

1-2 ES112410183044VBO
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SECTION 2

Site Background

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

2.1 MCB CamLej Location and Description

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

2.2 Site Setting

The Fitness Center MILCON area is located within MCAS New River (Figure 1-1), on the
north side of Douglas Road, roughly 0.5 miles west of the intersection of Douglas Road and
Schmidt Street. The site is currently undeveloped and encompasses approximately 13 acres
of predominantly wooded land. Figure 2-1 illustrates the proposed building construction
area and areas for future expansion on the site.

The northern boundary of the site is bordered by woodland and wetland areas. A small
unnamed creek runs through the western corner of the site flowing south towards a wetland
area south of Douglas Road. The eastern portion of the site consists of a large engineered
drainage ditch.

The site topography is relatively level, with land surface elevations ranging from 8 to 24 feet
amsl, sloping gently west towards Douglas Road. The firing line for the B-6 and B-12 small
arms ranges are both located to the north of the Fitness Center MILCON area, and oriented
aiming south as indicated on maps included in the Archival Records Search Report
(Appendix A).

ES112410183044VBO 2-1
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2.3 Site History

The following is a brief overview of the ranges overlapping the Fitness Center MILCON
area. The Archival Records Search Report (Appendix A) contains more detailed information
regarding the historical range locations, use, and investigative history.

2.3.1 B-650-foot Small Arms Range

The Range Identification and Preliminary Range Assessment (USACE, 2001), indicated that
the ranges associated with the B-6 50-foot small arms range (ASR #2.44) were used between
1950 and 1961. A total of 25 target stations were reportedly used for .22 caliber (rifle and
pistol) ammunition, and 10 target stations were used for .32, .38, and .45 caliber (pistol)
ammunition, however, the historical documentation does not specify the locations of these
targets within B-6.

A separate PA /Sl is also being conducted in the historical northern portion of the B-6 range
as part of Unexploded Ordnance [UXO]-18.

2.3.2 B-12 Baffled Pistol Range

The B-12 Baffled Pistol Range (ASR #2.134), first used in 1970 (also known as the B-12 Rifle
and Pistol Range), has been used for firing of .22 caliber (rifle and pistol), .38, .45, and 9
millimeter (mm) weapons. The range is equipped with a bullet trap to collect the fired
rounds (Richardson, 2007). The B-12 range is active, but was temporarily closed from May
2010 through June 2011, to allow field sampling activities and future MILCON activities.

A portion of the B-12 range was the subject of a separate PA/SI for the Bachelor Enlisted
Quarters MILCON site located to the southwest of the Fitness Center MILCON area across
Douglas Road. The PA/SI concluded that there were no unacceptable risks to human health
and the environment (CH2M HILL, 2008).

2.4 Regional Climate

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

2.5 Regional Geology and Hydrogeology

A discussion of the regional geology is presented in the MRP MPP (CH2M HILL, 2008).

2-2 ES112410183044VBO



SECTION 2—SITE BACKGROUND

2.6 Site Geology and Hydrogeology

The shallow soils encountered during this investigation consisted of very fine to fine-
grained sand, containing varying amounts of silt and clay. The majority of the sands were
poorly graded and interbedded with a lesser amount of clayey and silty sands.

The hydrogeology of the site was assessed by the installation of 8 shallow groundwater
monitoring wells, screened to bracket the water table. Groundwater was encountered at
depths of roughly 9 to 13 feet below ground surface (bgs) (approximately 9 to 15 feet above
mean sea level [amsl]), and represents the upper surface of the Surficial aquifer. Figure 2-2
illustrates the potentiometric surface of this unconfined aquifer on August 24, 2010 and
suggests that shallow groundwater generally flows to the south and southeast, mimicking
the surface topography. Horizontal hydraulic gradients were estimated to range from 0.0056
feet per foot (ft/ft) in the northern portion of the site, to 0.019 ft/ft in the southeast.

ES112410183044VBO 2-3



TABLE 2-1

Groundwater Elevation and Well Construction Information

Fitness Center (P-714) MILCON Area

MCB CamlLej
North Carolina

Surveyed Depth to Groundwater
Top of Water Elevation

Date Screened Bottom Casing August 24-25, August 24-25,
Installed Interval of Well Elevation 2010 2010
Well ID (mm/dd/yy) (ft bgs) (ft bTOC) (ft msl) (ft bTOC) (ft msl)
FC714-MWO01 8/18/10 5-15 15 23.47 10.10 13.37
FC714-MWO02 8/18/10 5-15 15 23.71 8.92 14.79
FC714-MWO03 8/18/10 5-15 15 23.02 9.31 13.71
FC714-MWO04 8/18/10 5-15 15 23.61 9.70 13.91
FC714-MWO05 8/17/10 4-14 14 20.57 10.52 10.05
FC714-MWO06 8/17/10 6-16 16 24.17 10.05 14.12

FC714-MWO07 8/17/10 5-15 15 20.79 11.80 8.99
FC714-MWO08 8/17/10 8-18 18 24.30 12.79 11.51
Notes:

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

Prepared by:

Checked by:

Betsy Reid/RDU

Susan Forker/RDU
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SECTION 3

Field Investigation Activities

During the development of the PA /SI Work Plan (CH2M HILL, 2010a), historical records
were reviewed to identify potential areas of concern associated with small arms range
activities at the proposed Fitness Center MILCON area. These historical activities may have
resulted in environmental contamination from MC. During the environmental investigation,
the portion of the site located within the B-14 ABC Warfare Area (ASR#2.198) was flagged
for exclusion at the direction of MCB CamLej and environmental sample locations were
distributed across the remainder of the proposed Fitness Center site.

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

Site preparation activities, including land surveying and vegetation clearance activities,
were conducted in July 2010. Environmental sampling was conducted from August 2, 2010,
to August 30, 2010.

3.1 Environmental Investigation Activities

Environmental samples were collected in accordance with the PA/SI Work Plan
(CH2M HILL, 2010a) and the MRP MPP (CH2M HILL, 2008). The distribution of
environmental samples is presented on Figures 3-1, 3-2, and 3-3.

The following sections detail sample media collection, laboratory analyses and field
activities.

3.1.1 Surface Soil Sampling

Surface soil sampling was conducted on August 2-4, 2010, and consisted of the collection of
32 surface soil samples (designated FC714-SS01 through FC714-5532). The samples were
collected using the TR-02-1 approach, and consisted of a composite of at least 30 sample
aliquots collected from random locations within a 1-meter by 1-meter area. Each sample
aliquot was collected from a depth interval of 0 to 2 inches bgs. Surface soil sampling
locations were distributed evenly across the site as indicated on Figure 3-1.

All surface soil samples were collected into laboratory supplied containers and placed in a
cooler with ice. A chain-of-custody was completed and accompanied the samples during
shipment via Fedex to Empirical Laboratories for the following analysis:

e Select Metals —lead, antimony, copper, zinc, and arsenic
(SW-846 USEPA Method 6010B)

e Perchlorate
(SW-846 USEPA Method 6850)
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3.1.2 Subsurface Soil Sampling

On August 16 and 17, 2010, 13 soil borings were advanced to depths of up to 20 feet bgs
(Figure 3-2), using a direct push technology (DPT) drill rig operated by Mid-Atlantic
Drilling. The DPT sampling method utilized an open core barrel sampling device along with
disposable acetate liners. Down-hole sampling equipment was decontaminated between
borings and new liners were used to retrieve each successive soil core. The continuous soil
cores retrieved from these borings were examined and logged by the CH2M HILL geologist.
In addition, the soil was field screened for the presence of volatile organic compounds
(VOCs) using a flame ionization detector (FID). Soil boring logs are provided in Appendix
B.

The 13 subsurface soil sampling locations (designated FC714-SB01 through FC714-SB13)
were slightly biased towards the northern half of the site, the location of the proposed
Fitness Center building, to evaluate any potential hazard to human health.

One discrete soil sample was collected from each of the 13 soil borings, from a location
immediately above the estimated water table; depths ranging from 1.5 to 10 feet bgs. The
majority of samples were collected from depths ranging from 3 to 9 feet bgs.

Subsurface soil samples were collected into laboratory supplied containers and placed in a
cooler with ice. A chain-of-custody was completed and accompanied the samples during
shipment via FedEx to Empirical Laboratories for the following:

e Select Metals—lead, antimony, copper, zinc, and arsenic
(SW846 UESPA Method 6010B)

e Perchlorate
(SW-846 USEPA Method 6850)

3.1.3 Monitoring Well Installation

In order to evaluate groundwater quality within the Fitness Center MILCON area, eight
shallow Type II groundwater monitoring wells (FC714-MWO01 through FC714-MW08) were
installed to depths ranging from 14 to 18 feet bgs. The well boreholes were drilled using
4.25-inch inner diameter (ID) hollow-stem augers operated by Mid-Atlantic Drilling. Well
construction details are summarized in Table 2-1.

Each monitoring well was constructed using 2-inch ID Schedule 40 polyvinyl chloride (PVC)
riser and a 10 feet length of 0.010-inch machine-slotted screen. The well screens were placed
to bracket the water table. A sand filter pack was installed around the screened interval in 1-
to 2-foot lifts to approximately 2 feet above the top of the well screen. Bentonite pellets were
placed above the sand filter pack and hydrated with potable water. Once the bentonite had
hydrated, the remaining borehole annulus was sealed with a Portland cement grout. The
wells were completed with 8-inch diameter flush-mounted manhole covers and watertight
locking caps. Well completion diagrams are presented in Appendix C. Monitoring well
installation was conducted in accordance with the PA /SI Work Plan (CH2M HILL, 2010a).

The monitoring wells were developed using a submersible pump. Development continued
until the water was visually clear and water quality parameters had stabilized. Following

32 ES112410183044VBO



SECTION 3—FIELD INVESTIGATION ACTIVITIES

well development, the wells were allowed to equilibrate for at least 24 hours before
sampling.

3.1.4 Groundwater Sampling

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

All groundwater samples were collected using a peristaltic pump and low-flow purging and
sampling techniques, in accordance with the PA /SI Work Plan (CH2M HILL, 2010a). New,
clean polyethylene pump tubing was used for the purging and sampling of each well. Water
quality parameters (specific conductance, pH, turbidity, temperature, dissolved oxygen
[DO], and oxidation-reduction potential [ORP]) were measured and recorded during the
purging phase using a YSI 556 water quality meter and Hanna turbidity meter. Field
parameters are summarized in Table 3-1. Groundwater sampling data sheets are provided
in Appendix C.

Groundwater samples were collected after all field parameters stabilized over three
successive readings and at least one well volume had been purged, or if at least three well
volumes had been purged from the well. Parameters were considered stabilized when three
successive measurements measured as follows:

pH within 0.1 standard units

Temperature measurements within 10 percent

Specific conductivity within 3 percent

ORP within 10 millivolts

DO within 10 percent

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

Prior to sample collection, the water quality meter flow-through cell was disconnected from
the peristaltic pump so that the pump discharge flowed directly into the laboratory-
supplied sample bottles.

Groundwater samples were collected into laboratory supplied containers with the
appropriate preservative (if necessary) and placed in a cooler with ice. A chain-of-custody
was completed and accompanied the samples during shipment via Fedex to Empirical
Laboratories for the following analysis:

e Select Total Metals —lead, antimony, copper, zinc, and arsenic
(SW846 USEPA Method 6010B)

¢ Dissolved Metals—lead, antimony, copper, zinc, and arsenic
(SW846 USEPA Method 6010B)

e Perchlorate
(SW846 USEPA Method 6850)

ES112410183044VBO 33



PRELIMINARY ASSESSMENT/SITE INSPECTION REPORT PROPOSED FITNESS CENTER (P-714) MILCON AREA

3.1.5 Surface Water and Sediment Sampling

On August 3, 2010, six surface water and six sediment samples were collected at co-located
sites (designated FC714-SD01/SWO01 through FC714-SD06/SWO06) from the two surface
water bodies present within the site, as indicated on Figure 3-3.

A handheld global positioning system (GPS) unit was used to record the locations of these
surface water/sediment samples.

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

All surface water and sediment samples were collected into laboratory supplied containers
with the appropriate preservative (if necessary) and placed in a cooler with ice. A chain-of-
custody was completed and accompanied the samples during shipment via Fedex to
Empirical Laboratories for the following analysis:

e Select Metals—lead, antimony, copper, zinc, and arsenic
(SW846 USEPA Method 6010B)

e Dissolved Metals (surface water only) —lead, antimony, copper, zinc, and arsenic
(SW846 USEPA Method 6010B)

e Perchlorate
(SW846 USEPA Method 6850)

3.1.6 Quality Assurance/Quality Control Sampling

Quality assurance (QA)/quality control (QC) samples were collected in accordance with the
WP, including field blanks, equipment blanks, duplicates, and matrix spike (MS)/matrix
spike duplicates (MSDs). Required QA /QC samples and the frequency of collection are
shown in Table 3-2.

3.1.7 Data Validation

All analytical data was validated by DataQual Environmental Services, LLC of St. Louis,
Missouri under subcontract to CH2M HILL. Data validation reports are provided in
Appendix B.

3.2 Site Survey

Following completion of sampling activities, East Coast Land Surveyors, a North Carolina
licensed surveyor, surveyed the horizontal and vertical coordinates of the eight new
monitoring wells (Figure 3-2).

Land surveying was conducted in accordance with Section 7.4 of the MRP MPP

(CH2M HILL, 2008). Elevations were accurate to the nearest 0.01 feet (0.1 feet for unpaved
ground surface), and tied to the nearest North American Datum of 1988 (NAVD 88) datum
benchmark. Horizontal controls were based on the metric system and referenced to the

3.4 ES112410183044VBO



SECTION 3—FIELD INVESTIGATION ACTIVITIES

North American Datum of 1983 (NAD 83) and the Universal Transverse Mercator (UTM)
grid system, and were accurate to the nearest 0.01 ft.

3.3 Investigation-derived Waste Management

Investigation-derived waste (IDW) was disposed of in accordance with the MPP

(CH2M HILL, 2010b). IDW generated during the field event consisted of well development
and purge water, decontamination fluids, disposable equipment, and personal protective
equipment (PPE). Soil cores and cuttings were thinly spread around each borehole. The
purge water and decontamination fluids were placed in labeled 55-gallon drums and staged
at the temporary storage facility located at Parachute Tower Road in the Mainside area of
MCB CamlLej. Disposable equipment, including PPE, poly sheeting, paper towels, and
aluminum foil, were placed in black contractor’s trash bags and disposed of in an on-Base
dumpster.

ES112410183044VBO 35



TABLE 3-1
Groundwater Field Parameters

Fitness Center (P-714) MILCON Area

MCB CamLej
North Carolina

Station ID FC714-MWO01 FC714-MWO02 FC714-MWO03 FC714-MWO04 FC714-MWO05 FC714-MWO06 FC714-MWO07 FC714-MWO08
Sample Date 8/25/2010 8/25/2010 8/25/2010 8/25/2010 8/24/2010 8/24/2010 8/24/2010 8/24/2010
Field Parameters

Dissolved Oxygen (mg/L) 1.35 1.46 1.30 1.53 0.47 0.90 1.37 2.37
Oxidation Reduction Potential (mV) 2719 319.7 175.9 392.7 33.9 423.2 234.8 297
pH (SU) 4.50 4.23 4.35 4.44 4.80 3.93 4.48 4.43
Specific Conductance (mS/cm) 0.044 0.044 0.032 0.067 0.056 0.108 0.050 0.048
Temperature (°C) 19.38 20.26 19.14 19.55 19.08 21.35 19.14 19.99
Turbidity (NTU) 0.71 2.80 5.09 4.99 141 13.3 2.76 9.01
SU - Standard Unit

mS/cm - milliSiemens per centimeter

NTU - Nephelometric Turbidity Units

mg/L - milligrams per liter

C - Celsius

mV - milliVolt

Prepared by: Betsy Reid/RDU

Checked by:

Susan Forker/RDU




TABLE 3-2

Sample Collection Frequencies

Fitness Center (P-714) MILCON Area

MCB CamLej
North Carolina

Sample Field Field Equipment Field
Analysis Matrix Samples Duplicates Blanks Blanks MS/MSDs

Subsurface Soil
Perchlorate 13 2 2 1 1
Select Metals (lead, antimony, Solid

. ) 13 2 2 1 1
copper, zinc, and arsenic)
Surface Soil
Perchlorate 32 4 3 1 2
Select Metals (lead, antimony, Solid

. ) 32 4 3 1 2
copper, zinc, and arsenic)
Sediment
Perchlorate 6 1 1 1 1
Select Metals (lead, antimony, Solid

- . 6 1 1 1 1
copper, zinc, and arsenic)
Groundwater
Perchlorate 8 1 2 1 1
Select Metals (lead, antimony, Agueous

- . 8 1 2 1 1
copper, zinc, and arsenic)
Dissolved Metals 8 1 2 1 1
Surface Water
Perchlorate 6 1 1 1 1
Select Metals (lead, antimony, Agqueous

- . 6 1 1 1 1
copper, zinc, and arsenic)
Dissolved Metals 6 1 1 1 1

Notes:

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

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

Prepared by: Betsy Reid/RDU

Checked by: Susan Forker/RDU
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SECTION 4

Investigation Results

This section presents the findings of the investigation activities conducted at the Fitness
Center MILCON area during July and August 2010.

4.1 Environmental Investigation Results

The following subsections present and summarize the laboratory data from surface and
subsurface soil, sediment, surface water, and groundwater samples collected at the Fitness
Center MILCON area. Laboratory analytical data is presented in Appendix E.

41.1 Soll

Following the third-party data validation of the laboratory analytical data, surface and
subsurface soil data were screened against the North Carolina Soil Screening Levels (NC
SSLs), the Adjusted! USEPA Industrial and Residential Regional Screening Levels (RSLs) for
Chemical Contaminant Tables (USEPA, 2010), and MCB CamlLej background soil
concentrations (twice the mean Base background soil concentration), which were available
for metals only (Baker, 2001).

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, 2010a).

The concentrations of the target analytes detected in surface and subsurface soil samples are
summarized in Tables 4-1 and 4-2, respectively. Figures 4-1 and 4-2 illustrate the locations
of the surface and subsurface soil samples that were reported to contain target analytes at
concentrations greater than twice the mean Base background concentration and either the
NC SSLs or the Adjusted RSLs.

Surface Soil

e Perchlorate —Perchlorate was not detected in any surface soil samples submitted for
analysis.

¢ Select Metals— Antimony, arsenic, copper, lead, and zinc were detected at
concentrations greater than twice the mean Base background concentration. Arsenic was
reported to exceed the Adjusted Residential Soil RSL in 19 samples, including one
detection that also exceeded the Adjusted Industrial Soil RSL. None of the target
analytes were reported to exceed the NC SSLs.

1 Based on noncarcinogenic effects to conservatively account for exposure to multiple constituents

ES112410183044VBO 4-1



PRELIMINARY ASSESSMENT/SITE INSPECTION REPORT PROPOSED FITNESS CENTER (P-714) MILCON AREA

TABLE 4-3
Surface Soil Exceedance Summary

Frequency of

Minimum Maximum

Analyte Detection Concentration  Concentration Criteria Frequency of
y (number detected/ (mg/kg) (mg/kg) Exceeded Exceedances
number sampled) 9/kg g/kg
Adjusted 19
residential RSL
. Adjusted
Arsenic 32/32 0.229J 1.62 industrial RSL 1
2x mean Base 1

background

mg/kg = milligrams per kilogram

Subsurface Soil

e Perchlorate —Perchlorate was not detected in any subsurface soil samples submitted
for analysis.

e Metals— Arsenic, copper, lead, and zinc were detected at concentrations greater than
twice the mean base background concentration. In addition, arsenic exceeded the
Adjusted Residential Soil RSL in seven samples. None of the target analytes were
reported to exceed the NC SSLs.

TABLE 4-4
Subsurface Soil Exceedance Summary

Frequency of

Minimum Maximum

Detection . ) Criteria Frequency of
Analyte (number detected / Cor}ﬁ]er}}(ra)non Cor}::ner}tkra)tlon Exceeded Exceedances
number sampled) 9/kg 9/kg
Adjusted 7
residential RSL
Arsenic 10/13 0.173J 4.02 _—

2x mean Base
background

mg/kg = milligrams per kilogram

4.1.2 Groundwater

This section presents the results for laboratory analysis of groundwater samples collected
from the eight shallow monitoring wells. Groundwater results were screened against North
Carolina Administrative Code (NCAC) Title 15A, Subchapter 2L Groundwater Quality
Standards (NC 2L Standards) (NCAC, 2010), Adjusted USEPA Tap Water RSLs, and

MCB CamlLej background groundwater concentrations (twice the mean Base background
groundwater concentration), which were available for inorganic analytes only (Baker, 2002).
The NC 2L Standards are the maximum allowable concentrations resulting from any
discharge of contaminants to the land or waters of the state, which may be tolerated without
creating a threat to human health or otherwise rendering the groundwater unsuitable for its
intended purpose.
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SECTION 4—INVESTIGATION RESULTS

The detections and exceedances of NC 2L Standards, USEPA RSLs, and/ or twice the mean
Base background levels are presented in Table 4-5. The groundwater sampling locations are
depicted on Figure 3-2. None of the groundwater samples contained target analytes that

exceeded the Base background concentrations and at least one of the screening levels (NC
2L Standards or USEPA Adjusted Tap Water RSLs).

¢ Perchlorate —Perchlorate was not detected in any of the groundwater samples
submitted for analysis

e Metals— Arsenic, lead, and zinc were detected at concentrations below screening criteria
in at least one groundwater sample. Arsenic exceeded the Adjusted Tap Water RSL in
one sample.

4.1.3 Sediment and Surface Water

This section presents the results for laboratory analysis of sediment and surface water
samples collected from six locations within the Fitness Center MILCON area. The detections
and exceedances of USEPA RSLs are presented in Tables 4-6 and 4-7. The sediment
sampling locations that exceeded at least one of the screening levels (USEPA Adjusted
Residential and Industrial Soil RSLs) are depicted in Figure 4-3.

e Perchlorate —Perchlorate was not detected in any of the sediment samples.

e Metals—arsenic, copper, lead and zinc were detected in all 6 sediment samples. Arsenic
exceeded the Adjusted Residential Soil RSL in five samples.

TABLE 4-8
Sediment Exceedance Summary

Frequency of

Minimum Maximum

Analyte Detection Concentration Concentration Criteria Frequency of
(number detected/ (mg/kg) (mg/kg) Exceeded Exceedances
number sampled) Y g/kg

Residential RSL 5

Arsenic 6/6 0.303J 18.6

Industrial RSL 3

mg/kg = milligrams per kilogram

e Perchlorate —Perchlorate was detected in three surface water samples, but did not
exceed screening criteria.

e Metals—Four total metals (arsenic, copper, lead, and zinc) and three dissolved metals
(arsenic, lead, and zinc) were detected in at least one surface water sample. In addition,
arsenic exceeded the Adjusted Residential Soil RSL and National Recommended Water
Quality Criteria (NRWQC) in five samples and NC2B-SW in one sample.
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PRELIMINARY ASSESSMENT/SITE INSPECTION REPORT PROPOSED FITNESS CENTER (P-714) MILCON AREA

4-4

TABLE 4-9
Surface Water Exceedance Summary

Frequency of

Detection Minimum Maximum Frequency of
Analyte (number detected / Concentration  Concentration Criteria Exceeded Exc?eedan)(/:es
number sampled) (ho/L) (ho/L)
Adjusted Tap Water 5
RSL
Total
Arsenic 5/6 0.639J 145 NRWQC 5
NC2B-SW 1
Adjusted Tap Water 5
Dissolved 215 0.509 J 0.817J RSL
NRWQC 2
pg/L = micrograms per liter
ES112410183044VBO



TABLE 4-1

Surface Soil Analytical Results
Fitness Center (P-714) MILCON Area
MCB CamLej

North Carolina

Station ID MCB CamLej CLEAN NCSSLs Adjusted Industrial Adiusted Residential FC714-SS01 FC714-SS02 FC714-SS03 FC714-SS04 FC714-SS05 FC714-SS06 FC714-SS07 FC714-SS08 FC714-SS09 FC714-SS10 FC714-SS11
Sample ID Background SS 2X (January, 2010) Soil RSLs (May, Soi{ RSLs (May, 2010) FC714-SS01-10C | FC714-SS02-10C| FC714-SS03-10C | FC714-SS03D-10C| FC714-SS04-10C| FC714-SS05-10C | FC714-SS06-10C| FC714-SS07-10C| FC714-SS08-10C| FC714-SS09-10C| FC714-SS10-10C |FC714-SS11-10C
Sample Date Mean ' 2010) ' 08/04/10 08/04/10 08/04/10 08/04/10 08/04/10 08/04/10 08/04/10 08/04/10 08/04/10 08/04/10 08/04/10 08/04/10
Chemical Name

||Exp|osives (ng/kg)

No Detections

Total Metals (mg/kg)

Antimony 0.447 - 41 3.1 0.742 UJ 0.585 UJ 0.664 UJ 0.663 UJ 0.675 UJ 0.818 UJ 0.555 UJ 0.657 UJ 0.706 UJ 0.593 UJ 0.918 J 0.664 UJ
Arsenic 0.626 5.8 1.6 0.39 1.62 0.298 J 0.874 0.66 0.395 J 0.847 0.372 J 0.553 0.535 0.344 J 0.485 J 1.01
Copper 4.83 700 4,100 310 252 0.731 J 0.78 J 0.573 J 113 4.38 0.78 J 0.832 J 1.66 0.738 J 1.19J 1.82
||Lead 12.3 270 800 400 24 6.09 11.9 13.2 7.83 16.5 7.65 10.1 8.96 6.99 6.34 134
||Zinc 10.8 1,200 31,000 2,300 11.4 3.24 5.12 4.32 1.91 5.54 2.46 2.64 5.3 2.81 9.52 7.69
Notes:

Shading indicates exceedance of two times the mean
base background concentration for surface soil

Bold text indicates exceedance of Adjusted
Industrial Soil RSL

Underline indicates exceedance of Adjusted Residential
Soil RSL

RSLs were adjusted for noncarcinogens to account for
exposure to multiple constituents

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

mg/kg - Milligrams per kilogram

Ha/kg - Micrograms per kilogram

Created by: Betsy Reid/RDU
Checked by: Susan Forker/RDU
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TABLE 4-1

Surface Soil Analytical Results
Fitness Center (P-714) MILCON Area
MCB CamLej

North Carolina

Station ID MCB CamLej CLEAN NCSSLs Adjusted Industrial Adiusted Residential FC714-SS12 FC714-SS13 FC714-SS14 FC714-SS15 FC714-SS16 FC714-SS17 FC714-SS18 FC714-SS19 FC714-SS20 FC714-SS21 FC714-SS22
Sample ID Background SS 2X (January, 2010) Soil RSLs (May, Soi{ RSLs (May 2010)lFC714-SS12-1OC FC714-SS13-10C| FC714-SS14-10C| FC714-SS14-D-10C | FC714-SS15-10C| FC714-SS16-10C| FC714-SS17-10C| FC714-SS18-10C | FC714-SS19-10C| FC714-SS20-10C| FC714-SS21-10C| FC714-SS22-10C
Sample Date Mean ' 2010) ' 08/04/10 08/04/10 08/04/10 08/04/10 08/04/10 08/04/10 08/04/10 08/03/10 08/02/10 08/02/10 08/03/10 08/03/10
Chemical Name

||Exp|osives (ng/kg)

No Detections

Total Metals (mg/kg)

Antimony 0.447 - 41 3.1 0.656 UJ 0.644 UJ 0.542 UJ 0.544 UJ 0.56 UJ 0.616 UJ 0.535 UJ 0.641 UJ 0.837 UJ 0.579 UJ 0.71 UJ 0.586 UJ
Arsenic 0.626 5.8 1.6 0.39 0.732 0.293 J 0.544 0.512 0.851 0.537 0.377 0.36 J 0.439 J 0.634 0.679 0.229 J
Copper 4.83 700 4,100 310 0.655 J 1.77 0.418 J 0.472 J 0.848 J 0.439 J 0.839 J 2 3.77 0.544 J 2.48 2.81
||Lead 12.3 270 800 400 8.73 7.49 5.46 5.28 9.09 6.27 15.2 7.46 11.5 7.47 14.3 5.01
||Zinc 10.8 1,200 31,000 2,300 3.08 4.34 2.18 2.14 2.42 1.52 2.87 3.78 8.46 3.01 5.49 3.94
Notes:

Shading indicates exceedance of two times the mean
base background concentration for surface soil

Bold text indicates exceedance of Adjusted
Industrial Soil RSL

Underline indicates exceedance of Adjusted Residential
Soil RSL

RSLs were adjusted for noncarcinogens to account for
exposure to multiple constituents

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

mg/kg - Milligrams per kilogram

Ha/kg - Micrograms per kilogram

Created by: Betsy Reid/RDU
Checked by: Susan Forker/RDU
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TABLE 4-1

Surface Soil Analytical Results
Fitness Center (P-714) MILCON Area
MCB CamLej

North Carolina

Station ID MCB CamLej CLEAN NCSSLs Adjusted Industrial Adiusted Residential FC714-SS23 FC714-SS24 FC714-SS25 FC714-SS26 FC714-SS27 FC714-SS28 FC714-SS29 FC714-SS30 FC714-SS31 FC714-SS32
Sample ID Background SS 2X (January, 2010) Soil RSLs (May, Soi: RSLs (May 2010)IFC714-5523-10C FC714-SS24-10C| FC714-SS25-10C| FC714-SS26-10C| FC714-SS27-10C| FC714-SS27-D-10C | FC714-SS28-10C| FC714-SS29-10C| FC714-SS30-10C| FC714-SS31-10C| FC714-SS31-D-10C | FC714-SS32-10C
Sample Date Mean ' 2010) ' 08/02/10 08/02/10 08/04/10 08/03/10 08/03/10 08/03/10 08/02/10 08/04/10 08/03/10 08/03/10 08/03/10 08/03/10
Chemical Name

||E><p|osives (ng/kg)

No Detections

Total Metals (mg/kg)

[Antimony 0.447 - 41 3.1 0.589 UJ 0.567 UJ 0.582 UJ 0.588 UJ 0.547 UJ 0.682 UJ 0.797 UJ 0.659 UJ 0.591 UJ 0.573 UJ 0.554 UJ 0.589 UJ
IArsenic 0.626 5.8 1.6 0.39 0.352 J 0.28 J 0.359 J 0.397 J 0.298 J 0.317J 0.64 0.641 0.295 J 0.545 0.487 0.631
Copper 4.83 700 4,100 310 0.789 J 0.574 J 1.1 141 857 252 3.38 0.493 J 0.62 J 1.24 1.3 2.47
||Lead 12.3 270 800 400 13.7 5.75 5.71 11.8 3.75 4.38 8.77 6.9 5.1 8.02 8.99 9.72
||Zinc 10.8 1,200 31,000 2,300 5.67 4.22 3.2 4.22 3.37 4.21 10.5 2.52 2.83 4,12 4.34 4,52
Notes:

Shading indicates exceedance of two times the mean
base background concentration for surface soil

Bold text indicates exceedance of Adjusted
Industrial Soil RSL

Underline indicates exceedance of Adjusted Residential
Soil RSL

RSLs were adjusted for noncarcinogens to account for
exposure to multiple constituents

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

mg/kg - Milligrams per kilogram

ua/kg - Micrograms per kilogram

Created by: Betsy Reid/RDU
Checked by: Susan Forker/RDU
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TABLE 4-2

Subsurface Soil Analytical Results
Fitness Center (P-714) MILCON Area
PA/SI Report

MCB CamLej

North Carolina

Station ID Camp Lejeune Adjusted Industrial . . . FC714-SB01/TW01 FC714-SB02/TW02 FC714-SB03/TW03 FC714-SB04/TW04 FC714-SB05/TW05 FC714-SB06/TW06 FC714-SB07/TW07
CLEAN NCSSLs . Adjusted Residential
Sample ID Background SB 2X Soil RSLs (May, . FC714-SB01-5-6-10C FC714-SB01D-5-6-10C FC714-SB02-6-7-10C FC714-SB03-4-5-10C FC714-SB04-5-6-10C FC714-SB05-4-5-10C FC714-SB06-7-8-10C FC714-SB07-5-6-10C
(January, 2010) Soil RSLs (May, 2010)
Sample Date Mean 2010) 08/17/10 08/17/10 08/17/10 08/17/10 08/17/10 08/16/10 08/16/10 08/16/10
Chemical Name
||Explosives (ng/kg)
No Detections
Total Metals (mg/kg)
Arsenic 2.12 5.8 1.6 0.39 1.32 1.24 0.839 13 815) 0.383 U 0.316 U 0.294 J
Copper 8.49 700 4,100 310 0.728 J 0.68 J 0.424 J 0.414 J 0.855 J 0.458 J 0.421 U 0411 U
"Lead 2.56 270 800 400 2.84 2.62 3.22 2.8 4.8 2.99 1.64 0.953
||Zinc 6.59 1,200 31,000 2,300 1.82 2.19 1.41 1.47 2.52 1.37 0.859 J 0.514 U
Notes:

Shading indicates exceedance of two times the mean
base background concentration for subsurface soil

Bold text indicates exceedance of Adjusted
Industrial Soil RSL

Underline indicates exceedance of Adjusted Residential
Soil RSL

RSLs were adjusted for noncarcinogens to account for
exposure to multiple constituents

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

U - The material was analyzed for, but not detected

mg/kg - Milligrams per kilogram

Hg/kg - Micrograms per kilogram

Created by: Betsy Reid/RDU
Checked by: Susan Forker/RDU
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TABLE 4-2

Subsurface Soil Analytical Results
Fitness Center (P-714) MILCON Area
PA/SI Report

MCB CamLej

North Carolina

Station ID Camp Lejeune Adjusted Industrial . . . FC714-SB08/TW08 FC714-SB09 FC714-SB10 FC714-SB11 FC714-SB12 FC714-SB13
CLEAN NCSSLs . Adjusted Residential
Sample ID Background SB 2X Soil RSLs (May, ) FC714-SB08-9-10-10C FC714-SB09-3-4-10C FC714-SB09D-3-4-10C FC714-SB10-6-7-10C FC714-SB11-1.5-2.5-10C FC714-SB12-2-3-10C FC714-SB13-8-9-10C
(January, 2010) Soil RSLs (May, 2010)
Sample Date Mean 2010) 08/16/10 08/17/10 08/17/10 08/17/10 08/17/10 08/17/10 08/16/10
Chemical Name
||Explosives (ng/kg)
No Detections
Total Metals (mg/kg)
Arsenic 2.12 5.8 1.6 0.39 0.41 0.308 U 0.173J 4.02 0.325 J 0.446 0.307 U
Copper 8.49 700 4,100 310 0.978 J 0.41 U 0.415 U 1.11J 0.466 U 0.394 J 041 U
"Lead 2.56 270 800 400 2.84 1.04 1.13 4.49 2.05 3.77 0.967
||Zinc 6.59 1,200 31,000 2,300 4.78 0.513 U 0.736 J 1.87 0.703 J 1.67 0.676 J

Notes:

Shading indicates exceedance of two times the mean
base background concentration for subsurface soil

Bold text indicates exceedance of Adjusted
Industrial Soil RSL

Underline indicates exceedance of Adjusted Residential
Soil RSL

RSLs were adjusted for noncarcinogens to account for
exposure to multiple constituents

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

U - The material was analyzed for, but not detected

mg/kg - Milligrams per kilogram

Hg/kg - Micrograms per kilogram

Created by: Betsy Reid/RDU
Checked by: Susan Forker/RDU
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TABLE 4-5

Groundwater Analytical Results
Fitness Center (P-714) MILCON Area

PA/SI Report
MCB CamLej
North Carolina

[[station 1D Camp Lejeune |~ o o| Adjusted Tap FC714-SB01/TWO01 FC714-SB02/TW02 FC714-SB03/TWO03 | FC714-SB04/TW04 | FC714-SBO5/TWO05 | FC714-SB06/TW06 | FC714-SBO7/TWO07 | FC714-SB08/TWO08
[[sample ID Background GW 2X (January, 2010)« | Vater RSLs (May, [| FC714-GW01-10C | FC714-GW02-10C | FC714-GW02D-10C | FC714-GW03-10C | FC714-GWO04-10C | FC714-GW05-10C [ FC714-GW06-10C [ FC714-GWO07-10C | FC714-GWO08-10C
[[sample Date Mean ’ 2010) 08/25/10 08/25/10 08/25/10 08/25/10 08/25/10 08/24/10 08/24/10 08/24/10 08/24/10
[[Chemical Name

|[Explosives (ug/)

||No Detections

||Tota| Metals (ug/l)

[{Arsenic 5.77 10 0.045 1.25 U 1.25 U 1.25 U 1.25 U 1.25 U 1.08 J 1.25 U 1.25 U 1.25 U
[lLead 2.8 15 15 0.872 J 1.04 J 1.05 J 0.75 UJ 0.906 J 0.75 UJ 1.89 J 0.987 J 1.05 J
|zinc 42.1 1,000 1,100 8.33 J 8.64 J 8.42 J 1213 114 203 9.07 J 10.7 J 8.03 J
[[Dissolved Metals (ug/)

[tarsenic, Dissolved 5.77 10 0.045 1.25 U 1.25 U 1.25 U 1.25 U 1.25 U 1.14 J 1.25 U 1.25 U 1.25 U
[[Lead, Dissolved 2.8 15 15 0.755 J 1.34 J 1.05 J 0.968 J 0.97 J 0.75 UJ 2.05 J 13 1.18 J
|[zinc, Dissolved 42.1 1,000 1,100 8.03 J 11.8 J 8.31 J 10.6 J 14.4 J 14.8 J 8.67 J 8.97 J 9.13 J

Notes:

Bold text indicates exceedance of Adjusted Tap Water
RSL

RSLs were adjusted for noncarcinogens to account for
exposure to multiple constituents

* - The MCL-Groundwater value is reported in place of the
NC 2L Standards where the MCL value is more
conservative.

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

ug/l - Micrograms per liter

Created by: Betsy Reid/RDU
Checked by: Susan Forker/RDU
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TABLE 4-6

Sediment Analytical Results
Fitness Center (P-714) MILCON Area

PA/SI Report
MCB CamLej
North Carolina

Bold text indicates exceedance of Adjusted

Industrial Soil RSL

Underline indicates exceedance of Adjusted

Residential Soil RSL

RSLs were adjusted for noncarcinogens to account for
exposure to multiple constituents

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

or precise

mg/kg - Milligrams per kilogram

uag/kg - Micrograms per kilogram

Created by: Betsy Reid/RDU

Checked by: Susan Forker/RDU

Station ID Adjusted Industrial Adiusted Residential FC714-SD01/SWO01 FC714-SD02/SW02 FC714-SD03/SWO03 | FC714-SD04/SW04 | FC714-SD05/SWO05 | FC714-SD06/SWO06
Sample ID Soil RSLs (May, S Oijl RSLs (May, 2010) FC714-SD01-10C FC714-SD02-10C FC714-SD02-D-10C | FC714-SD03-10C FC714-SD04-10C FC714-SD05-10C FC714-SD06-10C
Sample Date 2010) ’ 08/03/10 08/03/10 08/03/10 08/03/10 08/03/10 08/03/10 08/03/10
Chemical Name

Explosives (ug/kg)

No Detections

Total Metals (mg/kg)

Arsenic 1.6 0.39 0.338 J 0.303 J 0.412 J 0.485 9.32 18.6 8.8
Copper 4,100 310 2.54 1.43 1.6 2.38 3.33 14.6 10.2
Lead 800 400 5.81 8.24 10.4 10.8 4.87 20.6 21.9
[lzinc 31,000 2,300 3.51 1.86 2.64 4.9 121 366 238
Notes:
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TABLE 4-7

Surface Water Analytical Results
Fitness Center (P-714) MILCON Area
PA/SI Report

MCB CamLej

North Carolina

Station ID NC2B-SW-Human NRWQC-Human  |Adjusted Tap) FC714-SDOL/SWO1 FC714-SD02/SW02 | FC714-SDO3/SW03 | FC714-SD04/SW04 | FC714-SDOS/SW05 | FC714-SDO6/SWO6
Sample ID Health & Water  |Health - Organisms &| Water RSLs || FC714-SW01-10C | FC714-SW01-D-10C | FC714-SW02-10C | FC714-SW03-10C | FC714-SW04-10C | FC714-SW05-10C | FC714-SW06-10C
1 : 2

Sample Date Supply Water + Organisms “ | (May, 2010) 08/03/10 08/03/10 08/03/10 08/03/10 08/03/10 08/03/10 08/03/10
Chemical Name

Explosives (ug/l)

Perchlorate - - 2.6 01U 01U 01U 01U 0.104 J 0.219 J 0.277 J

Total Metals (ug/l)

Arsenic 10 0.018 0.045 0.639 J 119 ) 125U 0718 J 064 J 145 0.908 J

Copper - 1300 150 25U 1.63J 25U 25U 25U 6.54 25U

Lead - - 15 1157 1.93 0.913 J 0.617 J 0.484 J 8.87 0.393 J

Zinc - 7400 1,100 25U 4.63 ) 25U 25U 481 179 1.89 J
Dissolved Metals (ug/l)
[larsenic, Dissolved 10 0.018 0.045 0.509 J 0.817 J 125U 125U 125U 125U 073J
[lLead, Dissolved - - 15 0.386 J 0.421 3 0.499 J 0.508 J 075U 075 U 075U
[lzinc, Dissolved - 7400 1,100 25U 145 ) 25U 25U 174 1.48 25U

Notes:

Bold box indicates exceedance of NC2B-SW-Human Health
+ Water Supply

Underline indicates exceedance of NRWQC criteria

Bold text indicates exceedance of Adjusted Tap Water
RSLs

RSLs were adjusted for noncarcinogens to account for
exposure to multiple constituents

1 - NC2B-SW-Human Health and NC2B-SW-Water Supply
were combined to show the most conservative criteria

2 - NRWQC-Human Health - Water+ Organisms and
NRWQC-Human Health Organisms were combined to show
the most conservative criteria

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

U - The material was analyzed for, but not detected

ug/l - Micrograms per liter

Created by: Betsy Reid/RDU
Checked by: Susan Forker/RDU
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SECTION 5

Human Health Risk Screening

A conservative preliminary human health risk screening (HHRS) was performed to assess
the potential for human health risks associated with exposure to site media (surface soil,
subsurface soil, sediment, surface water, and groundwater at the proposed Fitness Center
MILCON area. The HHRS provides a preliminary indication of potential risks from
chemicals of potential concern (COPCs) at the site, and is used to help determine whether a
site requires further evaluation (e.g., a baseline risk assessment or additional data
collection), or future unrestricted use (residential use, the most conservative site use, or any
other potential future site use, including construction activities) of the site is acceptable
based on human health risks. The HHRS was performed in a phased approach, as described
below.

5.1 Data Evaluation

Soil, sediment, surface water, and groundwater analytical sample data collected from the
Fitness Center MILCON area in August 2010 were evaluated in the HHRS. Thirty-two
surface soil samples were collected by compositing a minimum of 30 sample aliquots from
random locations within a 1-m by 1-m sampling location at an interval of 0 to 2 inches bgs.
Thirteen subsurface soil samples ranging from depths of 1 to 10 feet bgs were collected and
evaluated in the HHRS. Six surface water and six sediment samples were collected at co-
located locations from the two surface water bodies present at the site (a small creek that
runs through the northwest portion of the site and a drainage ditch that runs along the
southeastern edge of the site). Samples were combined from both of these water bodies for
evaluation in the HHRS. Groundwater samples were collected from eight monitoring wells
and evaluated in the HHRS.

The data included in the HHRS were validated. A review of the data identified the
following criteria for data usability:

e Data qualified with an R (rejected) were not used in the HHRS.
e Estimated values flagged with a ] qualifier were treated as detected concentrations.

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

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

5.2 Human Health Conceptual Site Model

The human health conceptual site model (CSM) presents an overview of site conditions,
potential contaminant migration pathways, and exposure pathways to potential receptors.
The human health CSM for soil, surface water, sediment, and groundwater is presented in
Figure 5-1, Appendix F.
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PRELIMINARY ASSESSMENT/SITE INSPECTION REPORT PROPOSED FITNESS CENTER (P-714) MILCON AREA

Potential current receptors include visitors and trespassers. The current receptors may come
in contact with surface soil, surface water, and sediment. Exposure routes may include
incidental ingestion of and dermal contact with the surface soil, surface water, and
sediment, and inhalation of particulate emissions from the surface soil. VOCs are not
associated with past site use; therefore, inhalation of VOC emissions from site media is not a
potentially complete exposure route.

Current planned future site use includes construction of a fitness center at the site. Potential
receptors would include current receptors, workers at the new fitness center, and the
construction workers involved with the construction of the fitness center. Additionally,
although unlikely based on planned future site use, future residents are assumed to be a
worst-case exposure scenario, to evaluate unrestricted future site use. Future receptors
could be exposed to surface and subsurface soil if future construction at the site results in re-
working the soil, and exposing the subsurface soil. Exposure routes for future exposure to
the surface and subsurface soil are the same as those for current surface soil, incidental
ingestion of and dermal contact with the soil, and inhalation of particulate emissions from
the soil. The construction worker could also be exposed to the surface water and sediment,
through incidental ingestion and dermal contact.

Potable water supplies for MCB CamLej and the surrounding residential area are provided
by water supply wells that pump groundwater from the Castle Hayne aquifer; therefore,
there is no current exposure to shallow groundwater at the Fitness Center MILCON area.
There are no active water supply wells within a 2,000-foot radius of the Fitness Center
MILCON area. The groundwater use patterns are already established for MCB CamLej and
the area around the Fitness Center MILCON area, thus use of shallow groundwater for
industrial or residential purposes is unlikely. Additionally, the Surficial aquifer at MCB
CamlLej is not suitable for potable water use due to high dissolved solids, hardness and
fluctuating water levels that negatively affect water yields. However, state and federal
governing policies assume that underground fresh water resources are potable, and should
be maintained as such; therefore, a potable use scenario was evaluated in this risk
assessment. It was conservatively assumed if future residential development of the site
occurs the residents could potentially use the groundwater as a potable water supply. The
residents would be exposed through ingestion and dermal contact while bathing. As VOCs
are not associated with the historic site use, inhalation of VOCs while bathing is not a
complete pathway. Additionally, due to the groundwater depth (from 9 to 13 feet bgs),
construction workers could be exposed to the groundwater through dermal contact during
construction activities.

Vapor intrusion from groundwater (or soil) to indoor air is not a complete pathway because
VOCs are not associated with historic use of the site.

5.3 Risk Screening Approach

The HHRS was conducted in three steps using a risk ratio technique (Navy, 2000). If COPCs
were identified after Step 1, the COPCs were evaluated in Step 2. If COPCs were identified
after Step 2, the COPCs were evaluated in Step 3. The three-step screening process is
described below:
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SECTION 5—HUMAN HEALTH RISK SCREENING

Step 1

The maximum detected analyte concentrations for each medium were compared to USEPA
risk-based screening levels (RSLs; USEPA, 2010a), other human health risk screening levels
(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 chemicals [i.e., were adjusted to a Hazard Quotient (HQ) of 0.1, from
the HQ of 1.0 used on the USEPA RSL table]. RSLs based on carcinogenic endpoints were
used as presented in the RSL table, and are based on a carcinogenic risk of 1 x 10-.

The soil and sediment data were compared to residential soil RSLs. Residential soil RSLs are
more conservative (i.e., lower) than industrial soil RSLs and are therefore protective of all
potential receptors (e.g., residents, site workers, construction workers, trespassers/ visitors).
The Federal Remediation Branch Target Screening Values (NCDENR, 2010b) are also shown
on the Step 1 soil screening tables; however they were not used to identify COPCs. The
groundwater data were compared to tap water RSLs. The Maximum Contaminant Levels
(MCLs) (USEPA, 2010a) and the North Carolina Classifications and Groundwater Quality
Standards (NCDENR, 2010c) are also shown on the Step 1 groundwater screening tables;
however they were not used to identify the groundwater COPCs to carry forward to Step 2.
The surface water data were compared to NC 2B water quality standards for human health
(if available), or the NRWQC for Human Health (water and organisms criteria). If neither of
these were available, the tap water RSL was used for comparison.

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

Step 2

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

concentration x acceptable risk level
corresponding risk level = RSL

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

All of the corresponding risk levels for each analyte within a media were summed to
calculate the cumulative corresponding HI (for noncarcinogens) and cumulative
corresponding carcinogenic risk (for carcinogens). A cumulative corresponding HI was also
calculated for each target organ/effect. If the cumulative corresponding HI for a target
organ/ effect is greater than 0.5, or the cumulative corresponding carcinogenic risk is greater
than 5x1075, the anayltes contributing to these values are retained as COPCs and carried
forward to Step 3.
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PRELIMINARY ASSESSMENT/SITE INSPECTION REPORT PROPOSED FITNESS CENTER (P-714) MILCON AREA

Step 3

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
constituents contributing to these values are considered COPCs.

ProUCL Version 4.00.05 (USEPA, 2010b) was used to test the data distribution and calculate
95 percent UCL used for the Step 3 risk ratio calculations. In cases where there was less than
five samples in the data set, or the recommended UCL exceeded the maximum detected

concentration, the maximum concentration was used as the exposure point concentration
(EPC).

5.4 Human Health Risk Screening Results

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

Surface Soil

Tables 2.1 and 2.1a, Appendix F, present the risk-based screening and risk ratio evaluation
for surface soil. As shown on Table 2.1 in Appendix F, one metal (arsenic) was identified as
a COPC. Based on Step 2 of the screening process (Table 2.1a, Appendix F) arsenic was
eliminated as a COPC. Therefore, exposure to surface soil would not pose any unacceptable
risks, and further evaluation of surface soil based on human health risks is not necessary.

Surface Water

Tables 2.2 through 2.2b, Appendix F present the risk-based screening for surface water. As
shown on Table 2.2, Appendix F, one metal (arsenic) exceeded the first step of the screening
and was identified as a COPC for evaluation in Step 2. Table 2.2a, Appendix F, used the
RSLs (USEPA, 2010a) even if surface water screening values (NC 2B and NRWQC) were
available, as these surface water screening values are not necessarily risk-based. Based on
Step 2 (risk ratio using maximum detected concentration, Table 2.2a, Appendix F), arsenic
remained a COPC and was carried forward to Step 3 (Table2.2b, Appendix F), where the
95% UCL concentration resulted in arsenic having a cumulative carcinogenic risk above the
screening criteria. Therefore, arsenic was identified as a COPC for surface water based on
the human health screening evaluation. Future exposure to surface water could potentially
result in risks above acceptable levels.

Preliminary human health risk-based screening indicates the potential for unacceptable
risks associated with exposure to arsenic in surface water at one location (SWO05) situated
within the man-made drainage ditch which runs along the eastern side of the site. However,
the screening values used to evaluate this surface water are conservatively based on use as a
potable water supply or recreational fishing activities. Based on the shallow nature of the
surface water drainage, it is unlikely to support fishing activities and will not be used as a
potable supply. The concentration of arsenic detected in all other samples would not result
in unacceptable risks in the HHRS.
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SECTION 5—HUMAN HEALTH RISK SCREENING

Sediment

Tables 2.3 and 2.3a, Appendix F, present the risk-based screening and risk ratio evaluation
for sediment. One metal, (arsenic) exceeded the first step of the screening and was identified
as a COPC for evaluation in Step 2. Based on Step 2 (risk ratio using maximum detected
concentrations, Table 2.3a, Appendix F), arsenic was eliminated as a COPC. Therefore,
exposure to sediment would not result in any unacceptable human health risks, and no
further evaluation of sediment is required based on human health risks.

Groundwater

The risk-based screening and risk ratio evaluation for groundwater data are presented in
Table 2.4 of Appendix F. None of the detected chemicals exceeded the first step of the
screening. Exposure to groundwater at the Fitness Center MILCON area is not expected to
result in any unacceptable human health risks.

Subsurface Soil

Tables 2.5 and 2.5a, Appendix F, present the risk-based screening and risk ratio evaluation
for subsurface soil at the FC. As shown on Table 2.5, Appendix F, one metal (arsenic)
exceeded the first step of the screening and was identified as a COPC for evaluation in Step
2. Based on Step 2 of the screening process (Table 2.5a, Appendix F), arsenic was eliminated
as a COPC for subsurface soil. Therefore, exposure to subsurface soil at the proposed Fitness
Center MILCON area is not expected to result in any unacceptable human health risks.

Comparison of Detection Limits for Non-Detected Analytes to Screening Levels

All of the detections limits for soil and surface water for the non-detected analytes were
below the RSLs. For sediment, there was one metal with a detection limit above the
residential soil RSL, however, the detected concentrations were within an order of
magnitude of the RSL. For groundwater, there was one metal with a detection limit that
exceeded the screening level, however, the detection limits were within an order of
magnitude of the screening value. Based on past site use and results of those constituents
detected in the site media, this is not expected to effect the results of this risk evaluation.
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SECTION 6

Ecological Risk Screening

This section presents the results of the ecological risk screening (ERS) conducted for the
Fitness Center MILCON area.

6.1 Site Ecological Setting and Available Data

The site encompasses approximately 13 acres of predominantly wooded land. A large
wetland area is located to the northeast of the site and a smaller wetland area is located
south of Douglas Road. Additionally, a small unnamed creek runs through the western
corner of the site and a man-made drainage ditch runs along the southeastern side of the
site. The small unnamed creek crosses Douglas Road via an underground culvert and is
assumed to flow into the wetlands south of the site and eventually feed into Southwest
Creek located approximately 1,000 feet further south. The site topography is relatively level
at approximately 20 feet amsl, sloping gently west towards Douglas Road and more steeply
sloping towards the man-made drainage ditch at the southern boundary of the site. The
ecological checklist in Appendix G-1 identifies the terrestrial and aquatic habitats on-site.

A total of 32 surface soil samples (and 4 duplicates) from 0-6 inches below ground surface
(bgs), 5 subsurface samples (and 1 duplicate) from 0O to 5 feet bgs, 8 groundwater samples
(and 1 duplicate), 6 surface water samples (with 1 duplicate), and 6 sediment samples (and 1
duplicate) from 0 to 6 inches bgs were collected from the site (Figures 3-1, 3-2, and 3-3). All
samples were analyzed for antimony, arsenic, copper, lead, zinc, and perchlorate. Dissolved
concentrations of metals in groundwater and surface water were also available.

6.1.1 Screening Methodology

For each medium (surface soil, subsurface soil, groundwater, surface water, and sediment),
the maximum and arithmetic mean concentrations were calculated and Ecological Screening
Values (ESVs) intended to be protective of ecological receptors were identified. HQs were
calculated by dividing the exposure concentrations by the ESVs. It should be noted that
ESVs for metals in water are generally based on dissolved concentrations and comparing
them to total metals concentrations is conservative and may overestimate risk.

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

A selection hierarchy was also applied to surface water and groundwater. The National
Recommended Water Quality Criteria (NRWQC) was preferentially selected over the
Region 4 values (EPA, 2009b). However, when no NRWQC was available for a constituent,
the Region 4 value was selected as the ESV for that constituent. Surface water from this site
is considered freshwater. Groundwater is likely to discharge to freshwater wetlands or
streams and was screened using freshwater ESVs.

For sediment, EPA Region 4 values were used.
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PRELIMINARY ASSESSMENT/SITE INSPECTION REPORT PROPOSED FITNESS CENTER (P-714) MILCON AREA

When an ESV value was not available for a detected analyte, a supplemental screening
value from published literature was used, as available.

A base background study was conducted at MCB CamLej in June and July 2000 (Baker,
2001). As part of the ERS, surface soil and groundwater background concentrations were
compared to site-specific media concentrations. Additional lines of evidence in the
evaluation included the frequency of detection, frequency of exceedance, magnitude of
exceedance, and identification of potential laboratory contaminants.

6.2 Screening Results

This section addresses constituents that were detected and had available ESVs based on the
selection hierarchy discussed above. Non-detected constituents are not expected to pose a
risk to ecological receptors. Table G-1 presents the surface soil screen, Table G-2 presents
the subsurface soil screen, Table G-3 presents the groundwater screen, Table G-4 presents
the surface water screen, and Table G-5 presents the sediment screen. Ecological risk
screening tables are located in Appendix G.

6.2.1 Surface Soil

Of the detected analytes in surface soil with available ESVs or supplemental screening
values, antimony, copper, and lead had maximum-based HQs greater than one. Antimony
and copper had a low detection frequency (1 out of 32 samples) and low frequency of
exceedance (1 out of 32 samples), respectively. Lead concentrations were within range of
CampLej background levels and had a low magnitude of exceedance (HQ less than 3).
Consequently, analytes in surface soils are not expected to pose significant risk to ecological
receptors.

6.2.2 Subsurface Soil

None of the detected analytes had maximum-based HQs greater than one and, therefore,
analytes in subsurface soil are not expected to pose significant risk to ecological receptors.

6.2.3 Groundwater

The analytes in groundwater had maximum-based HQs less than one and were either not
detected or detected concentrations were consistent with MCB CamLej background levels.
Consequently, risk from these analytes is considered negligible.

6.2.4 Surface Water

Of the analytes with available ESVs or supplemental screening values, lead and zinc (based
on total concentrations) were the only analytes with a maximum-based HQ greater than
one. However, based on concentrations in the filtered samples maximum-based HQs were
both less than one. Consequently, risk from these metals is considered negligible and
analytes in surface water are not expected to pose significant risk to ecological receptors.

6.2.5 Sediment

Arsenic and zinc had HQs greater than one in sediment. However, these constituents had
low magnitudes of exceedance (HQs less than 3) and mean-based HQs less than one. As a
result, risk from these analytes is considered negligible.
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SECTION 6—ECOLOGICAL RISK SCREENING

6.3 Summary

Based on the available data, no significant risks to populations of ecological receptors were
identified within the Fitness Center MILCON area.
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SECTION 7

Conclusions and Recommendations

The PA/SI involved collection of environmental media samples (i.e., surface soil, subsurface
soil, groundwater, sediments, and surface water) within the proposed Fitness Center
MILCON area. Subsequent laboratory analysis of these samples detected arsenic in
exceedance of Base background levels and regulatory screening criteria in surface and
subsurface soil, sediment, and surface water samples. Based on the results of the risk
screenings, the target analytes detected are not anticipated to pose unacceptable risks to
current or future human or ecological receptors. Therefore, no further environmental
evaluation is recommended and MILCON activities for the investigated portion of the
Fitness Center are recommended to proceed as planned.
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SECTION 1

Introduction, Purpose, and Scope

Marine Corps Base Camp Lejeune (MCB CamlLej) is investigating potential hazards
associated with two former Small Arms Range (SAR) fans at the proposed Fitness Center
(P-714), herein referred to as the “Fitness Center “as part of military construction (MILCON)
activities. The Fitness Center Site lies within the B-6, 50-foot small arms range (ASR#2.134)
and B-12, Baffled Pistol Range (ASR#2.44) SAR fans, shown on Figure 1-1. The Fitness
Center MILCON site encompasses approximately 13 acres of wooded land located north of
Douglas Road, roughly 0.5 miles west of Perimeter Street within Marine Corps Air Station
(MCAS) New River (Figure 1-1).

The results of the environmental investigation will determine if any impacts to soil and
groundwater have occurred within the boundary of the Fitness Center related to past range
activities. To support site investigation efforts, this archival records search report (ARSR)
has been prepared to provide a narrative of the historical activities at the B-6 and B-12
Ranges that may have resulted in environmental contamination with munitions of explosive
concern (MEC).

The ARSR 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. Figure 1-1
shows the site boundary in relation to the surrounding areas where previous environmental
investigations have been completed.

This ARSR includes a review of existing information relating to the site and the surrounding
areas. The scope of the report includes a review of existing historical information (including
MCB Camp Lejeune maps, drawings, and reports, and interviews with Base personnel).

A summary of the resources identified and reviewed during the preparation of this ARSR is
provided in Attachment 1, and includes a detailed list of aerial and Base photographs,
historical maps and records, and current Base records reviewed at Gray Research Center on
MCB Quantico, Virginia, the National Archives at College Park, Maryland, and at MCB
Camp Lejeune.

Primary cartographic references used in ARSRs include:

e Existing Conditions Maps, provided by the MCB Camp Lejeune Public Works Office,
showing buildings, roads, and some utilities at MCB Camp Lejeune

e Range Overlay Maps, found in the Range Identification Preliminary Range Assessment
(USACE, 2001), which show historical ranges at MCB Camp Lejeune

e Aerial imagery, provided by the MCB Camp Lejeune Geographic Information System
(GIS), showing an aerial view of MCB Camp Lejeune for the years 1938, 1956, 1962, 1989
and 2004.
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SECTION 2

Site Information

2.1 Facility Information

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

2.1.1 Climate and Meteorology

The climate at MCB CamlLej is characterized by mild winters and hot humid summers.
Winters are usually short and mild with occasional and short duration cold periods.
Summers are long, hot, and humid. Average annual net precipitation is approximately

50 inches. Ambient air temperatures generally range from 33 to 53 degrees Fahrenheit (°F) in
the winter months, and 71°F to 88°F during the summer months. Winds are generally south-
southwesterly in the summer, and north-northwesterly in the winter (Water and Air
Research, 1983). The hurricane season in the area surrounding MCB CamLej begins on

June 1 and continues through November 30. Storms of non-tropical origins such as frontal
passages, local thunderstorms, and tornadoes are more frequent and can occur year-round.

2.1.2 Topography, Geology and Hydrology

The land surface at MCB CamlLej has been alternately exposed and submerged over time by
water and marine deposits from an ancient inland sea. These deposits were laid down to
form the weakly dissected alluvial plane. The deposits are mostly sands layered with clay
and marine shells. Elevations range from sea level at the waterways to 72 ft above mean sea
level (msl) between the New River and United States (U.S.) Route 17. MCB CamLej consists
of both broad, level flatlands and gently rolling hills.

Southeastern North Carolina and MCB CamLej are within the Tidewater region of the
Atlantic Coastal Plain Physiographic Province. The Tidewater region is generally swampy
and of low relief, with elevations averaging about 20 ft above msl. The MCB CamLej area is
underlain by an eastward thickening sediment wedge of marine and non-marine origins
ranging in age from early Cretaceous to Holocene. The eastward thickening wedge of
sediment begins at the western boundary of Atlantic Coastal Plain physiographic province,
known as the Fall Line, and dips southeastward towards the coast. Along the coastline,
several thousands of feet of interlayered, unconsolidated sediment are present consisting of
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gravel, sand, silt, clay deposits, calcareous clays, shell beds, sandstone and limestone that
was deposited over pre-Cretaceous crystalline basement rock. These sediment units are
often distinguished by minor amounts of detrital carbonate shells, and secondary minerals
such as glauconite, siderite, and chlorite (Cardinell, Berg, and Lloyd, 1993).

Fluctuations in sea level on a subsiding continental margin in marine and near-shore
environments are believed to have controlled Historical Coastal Plain sedimentation and
deposition (Winner and Coble, 1989). Confining units associated with specific aquifers
within the Coastal Plain region are composed of less permeable beds of clay and silt. Within
the MCB CamLej area, approximately 1,500 ft of a sedimentary sequence overlie the
crystalline basement rock. This sedimentary sequence composes seven aquifers and their
associated confining units including the Surficial, Castle Hayne, Beaufort, Peedee, Black
Creek, and Upper and Lower Cape Fear aquifers (Cardinell, Berg, and Lloyd, 1993).

Interstream areas generally provide the recharge of aquifers within the Coastal Plain region.
Recharge to the aquifers has been estimated to have a yearly range of 5 to 21 inches of
rainfall (Heath, 1989). In general, natural discharge of groundwater from the Coastal Plain
aquifer system is into streams, swamps, and lakes. Evapotranspiration from the soil zone
and upward leakage through confining units into streams, estuaries, swamps, and even the
ocean also contribute to groundwater discharge. The New River estuary serves as the
principal discharge area for groundwater from the Castle Hayne aquifer within the vicinity
of MCB CamlLej (Harned, Lloyd, and Treece, 1989).

2.2 Ownership History
2.21 Camp Lejeune Ownership History

The history of the land now occupied by Camp Lejeune is documented primarily through
land records and maps. Following the start of World War II (WW II), the War Department
began purchasing tracts of land in 1941 from local residents to meet the need for an East
Coast amphibious training facility. Prior to occupation by the Marine Corps, the land had
been occupied by 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, 2008).

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

The Fitness Center is located in Area B, along the west side of the New River from Brinson
Creek to Southwest Creek/Hicks (or Hickory) Run, Attachment 2. Area B included 47 tracts
of land. The Fitness Center appears to be located in parcel B-212, as shown in Attachment 2,
the 1941 Property Map for Area B (Bureau of Yards and Docks, 1941). The facility at that
time was known as Marine Barracks New River, NC and was changed to MCB CamLej in
1942 (Global Security, 2008).
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SECTION 2—SITE INFORMATION

2.3 Site History

The Fitness Center and immediate area are described over time below and the two historical
ranges will be discussed in depth in the following sections. A review of Existing Conditions
maps provided by the MCB CamlLej Public Works Office was conducted. Maps showing
roads, utilities, potable water supply wells, and buildings were available for the years 1946
to 1960, 1963, 1964, 1966, 1979, 1984, and 2005. No buildings or utilities were identified in the
immediate area of the Fitness Center until 2005 when buildings AS4212 and AS4211 appear
to the southeast (Attachment 3).

Aerial photographs from the years 1956, 1962, and 1989 were reviewed to identify any
potential features indicating historical site use. The 1956 aerial photograph shows the area
as undeveloped and wooded (Figure 2-1). An unpaved road is located south of the Fitness
Center area. The 1962 aerial photograph is also undeveloped and wooded with the same
unpaved road south of the Site (Figure 2-2). The 1989 aerial photograph (Figure 2-3) shows
Douglass Road and cleared areas to the southwest and southeast of the Fitness Center area.
The cleared area to the southeast is the current location of buildings AS4212 and AS4211. A
man-made drainage ditch appears to be present along the southeast edge of the Fitness
Center area, where vegetation appears to be younger than the surrounding areas.

2.3.1 B-6, 50-ft (or 1000-inch) Small Arms Range (ASR #2.44)

The B-6 50-ft (or 1000-inch) Small Arms Range (B-6 Range) was identified in the Final Range
Identification and Preliminary Range Assessment by the United States Army Corps of Engineers
(USACE, 2000). The B-6 Range is currently undergoing a Preliminary Assessment/Site
Inspection (PA/SI) as part of the Munitions Response Program (MRP) at MCB CamLej.
Range Overlay Maps from the Final Range Identification and Preliminary Range Assessment
show the B-6 range fan appearing in different locations throughout the ranges history
(USACE, 2001). Only one range fan overlaps the Fitness Center; however, information on
the B-6 Range was undifferentiated in historical documents and all MEC-related hazards
associated with the Range are assumed to be present in all range areas.

The B-6 Range first appears on a 1951 range overlay map. Base Order 1101.0B, dated 5 May
1960, stated this range was used with .22 caliber rifle and pistol, .32, .38, and .45 caliber
pistols (USACE, 2001). The range was in use from 1950 to approximately 1961. Small arms
were used at this range in an unknown quantity. The PA/SI was conducted in the range
fans depicted on Plates 5, 6, and 8 (Figure 2-4).

The 1951 range overlay map, Plate 5, depicts a small 50-ft small arms range fan with the
firing direction to the southeast, Figure 2-4. The 1953 range overlay map, Plate 6, shows a
larger 1000 inch range with the firing direction to the south. The 1954 range overlay map,
Plate 8, identifies a 50-ft small arms range with a firing position further north and a larger
range fan than the 1951 or 1953 map. The final range map depicting the B-6 Range is from
1958, Plate 10, and shows a larger range fan located significantly more south of the other
locations with a southeastern firing position, Figure 2-4. Only the range fan from the 1958
overlay overlaps the Fitness Center.

The B-6 range had 25 station targets for .22 caliber rifles and 10 stations for .32, .38 and
45 caliber pistols. Explosive hazards exist with complete rounds found near the firing line.
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The estimated depth of munitions is at the surface, however, “over the years, construction
and other ground movement may have caused the rounds to become buried to an unknown
depth” (USACE, 2001).

According to Base Range Safety Officer, Duane Richardson, it was “common practice to pile
up a large dirt berm in the units area and set up, small targets next so the rifle sights could
be set. Lead in the soil [may be an] issue. [The] area is presently very wooded” (Richardson,
2008).

Sampling has not occurred in the Fitness Center MILCON Area.

2.3.2 B-12, Baffled Pistol Range (ASR #2.134)

The B-12 Range was identified in the 1960 Master Shore Station Development Plan as shown
on Figure A-1. The B-12 Range was also identified on the 1970, 1976, 1986, and 1993 Range
Overlay Maps, presented on Figure 2-5. Based on the Final Range Identification and
Preliminary Range Assessment, the B-12 Range was in use from approximately 1960 until at
least 2001. All referenced figures depicting the B-12 Range show the B-12 range fans as
being located in approximately the same location, south of Curtis Road. The range fan maps
show the B-12 range fan with some variation in shape and size, extending southeast towards
Douglass Road and Perimeter Street. Regulations Governing Use of Firing Range 5, Field
Training and Facilities and Maneuver Areas listed the following types of munitions as having
been employed at this site: .22 caliber rifles, service pistols, and revolvers (USMC, 1996). The
Final Range Identification and Preliminary Range Assessment also listed the .38 caliber, .45
caliber, and 9 millimeter (mm) weapons as munitions used at the B-12 Range (USACE,
2001).

An interview with the Base Safety specialist (Richardson, 2007) confirmed the type of
ammunition fired at the B-12 Range included .22 caliber, .38 caliber, .45 caliber, and 9 mm
rounds. Initially, the range utilized a large dirt berm as a backstop to catch rounds at
impact. Later, the range was equipped with a bullet trap to collect the fired rounds
(Richardson, 2007).

2.3.3 Current Site Conditions

The site currently appears to be densely vegetated, with evidence of a drainage channel
along the southeast side of the site, and Douglass Road along the southwest side, Figure 1-1.

A wetland area is located to the northeast and across Douglass Road. According to the 2002
Wellhead Protection Plan Update for MCB CamLej by AH Environmental Consultants
(AHEC), the closest public water supply (PSW) wells are located to the northeast,
approximately 2,000 ft away (AHEC, 2002). PSW-AS 190 and PWS-AS191 are located
northeast of the site and both wells are currently active water supply well sources according
to the AHEC report. Installation Restoration (IR) sites 40 and 41 are located to the west of
the Fitness Center. Site 41 has been closed and No Further Action (NFA) is required on the
site. Site 40 is still under investigation.
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2.4 Previous Investigations

B-12 Baffled Pistol Range, Proposed Bachelor Enlisted Quarters Site

In 2008, an Environmental Investigation was conducted within the B-12 range in the
proposed Bachelor Enlisted Quarters (BEQ) MILCON Site. The site is located across
Douglass Street to the south west of the Fitness Center MILCON Site. Surface and
subsurface soil, groundwater, surface water, and sediment were sampled and analyzed for
metals and perchlorate. Analytical results were screened against MCB CamLej background
levels (Baker, 2001), and USEPA Preliminary Remediation Goals (PRGs) and North Carolina
Groundwater Quality Standards (NCGWQS) for all applicable media. The results of the
investigation were as follows:

e Insurface and subsurface soil, arsenic was the only analyte that exceeded twice the
average Base background levels and Region IX residential soil PRGs or NC Soil
Screening Levels (SSLs).

¢ In groundwater, total arsenic, dissolved arsenic, total chromium, and total lead were the
only analytes that exceeded twice the average Base background levels and Region IX tap
water PRGs or NCGWQS.

¢ In surface water, total cadmium and total lead were the only analytes that exceeded
USEPA national recommended water quality criteria. Perchlorate was detected in one
surface water sample, but there is currently no surface water standard for this
compound.

¢ Insediment, total arsenic was the only analyte that exceeded Region IX residential soil
PRGs.

Based on analytical results and the findings of the ecological and human health screenings,
the presence of munitions constituent (MC) contamination had been adequately
characterized, and there were no unacceptable risks for human and ecological receptors at
the proposed BEQ location.
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SECTION 3

Findings

Throughout the history of the B-6 range, small arms were used in an unknown quantity that
included .22 caliber rifle and pistol, .32, .38, and .45 caliber pistols (USACE, 2001).
Explosives hazards exist with complete rounds if found near the firing line. The estimated
depth of munitions is at the ground surface, however, ground movement due to
construction over the years could have resulted in rounds being buried at varying depths
(USACE, 2001). Lead as well as explosives is a potential hazard at the site in the currently
wooded area (Richardson, 2008). There is no evidence for the B-6 historical range fans that
munitions other than small arms were used in the area.

Historically, the B-12 range was used from approximately 1960 to at least 2001. The use of
.22 caliber rifles, service pistols, and revolvers is recorded for the range (USMC, 1996) as
well as the use of .38 caliber, .45 caliber, and 9mm weapons (USACE, 2001). An interview
with Base Safety specialist (Richardson, 2007) confirmed the munitions used at the B-12
range included .22 caliber, .38 caliber, and 9 mm rounds. In 2008, an environmental
investigation was conducted at the range. During this investigation surface and subsurface
soil, groundwater, surface water, and sediment were sampled and analyzed for metals and
perchlorate. Based on the analytical results from this investigation arsenic is a potential
hazard in surface and subsurface soil. Total and dissolved arsenic, total chromium, and total
lead are potential hazards in the groundwater. Total cadmium and lead are potential
hazards in the surface water, and total arsenic is a potential hazard in the sediment. Based
on the analytical results from the site and the ecological and human health risk screenings,
the presence of MC contamination had been adequately characterized, and there were no
unacceptable risks for human and ecological receptors at the studied location.

Based on archival records review, there is no evidence that munitions other than small arms
were used within the Fitness Center area.

3-1
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ATTACHMENT 1

Resource Review Summary — B-6 Range

The following table provides a summary of the specific references identified for review,
interview, or contact for the Archival Records Search Report for the Preliminary
Assessment/Site Inspection of B-6, 50 Foot Small Bore Range.

Resource Actions Completed

Quantico, Virginia, Marine Corps Library Reviewed and copied all relevant documents related to

Gray Research Center historical land use for each site on November 12, 2008.

US National Archives (NARA 1) Historical Reviewed and copied all relevant documents related to
Files historical land use for each site on November 14, 2008.

Camp Lejeune Personnel

Duane Richardson/ Base Range Safety Contacted and interviewed on October 1, 2008
Officer
Dennis Dunham/ Technical Records Contacted and interviewed on October 2, 2008

Marine Corp Library Review

Text Division

Contact: Gregory Cina, Archivist
USMC Archives & Special Collections
2040 Broadway Street
Quantico, Virginia 22134
(703) 784-4685
cinagl@usmcu.edu

Site Visit: November 12, 2008

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

No pertinent documents were obtained from the file review; however, maps showing the
subject site were reviewed and copied.

e “New River, North Carolina”, 1972. Published by the Defense Mapping Agency.
e “Approaches to New River”, 1987, 8t Edition.

e “New River, North Carolina”, 1972. Published by the Defense Mapping Agency.
e “Approaches to New River”.

e “Jacksonville South Quadrangle”, 1952. Published by the United States Geological
Survey.



RESOURCE REVIEW SUMMARY

e “Camp Lejeune, New River, North Carolina”, 1943.

National Archives and Records Administration Review

Text Division
Contact: Ms. Deborah Edge, Archivist
8601 Adelphi Road

College Park, Maryland 20740
(301) 837-1687

Site visit on November 14, 2008
Reviewed 5 boxes of files associated with the Marine Corps, 1939-1950

e 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.

e 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.

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.

The boxes contained information primarily related to basic activities and events occurring at
Camp Lejeune. Several historic maps and documents were found referencing the Small
Bore Range.

List of Documents Obtained from National Archives
e “Camp Lejeune General Area Map”, February 10, 1942.
e “Camp Lejeune General Area Map”, February 10, 1942.
e “Camp Lejeune General Area Map”, March 11, 1947.

e “Camp Lejeune, New River, North Carolina”, 1943.

e “Index Sheet to Accompany Annual Report Maps, Camp Lejeune, North Carolina”, June
30, 1947.

e “Training Facilities, Regulations Governing Use of.” Document, December 9, 1946.

e “Training Facilities, Regulations Governing Use of.” Document, March 6, 1947.
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MCB Camp Lejeune Base Site Visit and Records Review

Base Contact: Mr. Dennis Dunham
Technical Records
910-451-2818 x3259

Interviews were conducted with Bob Lowder/Environmental Manager, Anna
Watts/Technical Records, Carl Baker/Technical Records, and Duane Richardson/EOD Base
Range Safety Officer (910-451-1240) on October 1, 2008.

List of Documents Obtained from Camp Lejeune

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.



Resource Review Summary — B-12 Range

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 —

No relevant files to copy.
Gray Research Center

Reviewed all available file photos related to Camp Lejeune —
No relevant photos to copy.

US National Archives (NARA 1) Historical Reviewed text and drawing files from Text Division. Made
Files copies or relevant files.

Barry Zirby/National Archives Text File See US National Archives Files Review

Camp Lejeune Technical Records files 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

Anna Watts/ Technical Records Contacted and interviewed

Carl Baker/ Technical Records Contacted and interviewed

g?fgne Richardson/ Base Range Safety Contacted and interviewed
icer

Marine Corp Library Review

Text Division

Contact: Annette Amerman
Site Visit: November 1, 2007

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

No pertinent documents were obtained from the file review.

National Archives and Records Administration Review

Text Division

Contact: Mr. Barry Zirby, 301-713-7250 x285
Site visits on November 5 and 6, 2007

Reviewed 17 boxes of files associated with the Marine Corps, 1939-1950



RESOURCE REVIEW SUMMARY

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

e 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.

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, 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), Quartermaster, General Correspondence, January 1940, 215-
4 to 215-6, Box 145.

e Record Group 127 (USMC), Correspondence Files of the Office of the Commandant,
Headquarters Support Division Central Files Section, 1950-1958, Box 172.

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

List of Documents Obtained from National Archives

No pertinent documents were obtained from the file review.

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 Technical Records office were conducted during the site
visit. Additionally, interviews were conducted with Bob Lowder/Environmental Manager,
Anna Watts/Technical Records, Carl Baker/Technical Records, and Duane
Richardson/EOD Base Range Safety Officer.

List of Documents Obtained from Camp Lejeune

Base Real Estate Office
e “Proposed Borrow Sites, Vicinity Map”, 1992. NAVFAC Drawing 14854, Sheet 1 of 4.

e “Proposed Borrow Area, Camp Geiger”, 1992. NAVFAC Drawing 14855, Sheet 2 of 4.

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.

Environmental Office

No pertinent documents were obtained from the file review.
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Appendix B
Soil Boring Logs and
Well Completion Diagrams




Boring Number: FC714-SBO01 Sheet: 1 of 1

Driller: Mid Atlantic Drilling

Client: NAVFAC Drilling Method: Geoprobe DT22
Project: CTO-133 Fitness Center MILCON Sampling Method: Dual Tube
Location: MCB CamLej Logged by: K. Rogers
Project Number: 403741.FI.FS Start/Finish Date: 8/17/2010
Sample Information
2 s
< = =
o © . _ S
8| £ :' Soil Description Comments S
= = | F| & - T 2
E| o9 | o] o ! 2 g s
< s |2l 3 e - - o
S| E|E|8| & | 3 = 3
Q| o |0l n n o =
0 Ground Surface
Silty Sand, SM, gray, dry, loose fine
1 grained.
Tan, loose fine grained, dry to moist.
4 1 |HA-1| 36 §
N
- o - . N
Tan, t, slightly coh d. =
an, moist, slightly cohesive, fine graine %
5 HIHATHAIH] Collected > :
FC714-SB01-5-6-10C and
Poorly Graded Sand, SP, tan, moist to wet, FC714-SB01D-5-6-10C
loose, fine grained . for Select Metals (lead,
antimony, copper, zinc,
1 2 |pP-1] 24 and arsenic) and
Perchlorate
Poorly GradedSand/Silty Sand, SP-SM, tan
1 with gray mottling,wet, loose, fine grained.
10— 3 |DP-2| 48 0

Poorly Graded Sand, SP, gray, very fine
grained, wet.

Silty Sand, SM, tan/orange, fine to medium
grained, well graded.

4 4 |DP-3 48 Poorly Graded Sand, SP, light brown,

saturated, medium grained, loose.

15—+

End of Log

20—




Boring Number: FC714-SB02 Sheet: 1 of 1
Driller: Mid Atlantic Drilling

Client: NAVFAC Drilling Method: Geoprobe DT22
Project: CTO-133 Fitness Center MILCON Sampling Method: Dual Tube
Location: MCB CamLej Logged by: K. Rogers
Project Number: 403741.FI.FS Start/Finish Date: 8/17/2010
Sample Information
2 s
< o =
o © . _ S
8| £ :' Soil Description Comments S
> ~ N — ..(;;
g| = |2 i =) g S
s/ s |8/ 3| & |3 g S
S| E|E|8| & | 3 0 3
o| o || n n o =
0 Ground Surface
Silty Sand, SM, dark gray, very loose, fine
i Ilillilillili grained.
I Tan, dry to moist, loose, fine grained, poorly
1 graded.
1 [HA-1] 60
| Poorly Graded Sand, SP, tan and white, N
moist, loose, fine to medium grained, trace §
7 silt. S
=
5 White with orange mottling, moist, fine S
grained, trace silt. :
_ No recovery Collected
2 bP-1| 30 Poorly Graded Sand, SP, white with orange FC714-SB02-6-7-10C for
_ mottling, wet, fine grained. Select Metals (lead,
antimony, copper, zinc,
and arsenic) and
Perchlorate

Silty Sand, SM, black, wet, very fine

107 3 |DP-2 44 grained, possibly organic.

Poorly Graded Sand, SP, gray with brown,
wet, fine to medium grained.

Gray, wet, fine to medium grained.

4 4 |pP-3 44

15
5 Tan,wet, medium grained, quartz pebbles.

End of Log

20—




Boring Number: FC714-SB03 Sheet: 1 of 1
Driller: Mid Atlantic Drilling
Drilling Method: Geoprobe DT22
Sampling Method: Dual Tube
Logged by: K. Rogers
Start/Finish Date: 8/17/2010

Client: NAVFAC

Project: CTO-133 Fitness Center MILCON
Location: MCB CamLej

Project Number: 403741.FI.FS

Sample Information
8 S
S & B
8| £ :' Soil Description Comments S
> ~ N — ..(;;
E| || 2| & > E £
S| 2|28 & |8 g S
2| E|El 8| & 3 o s
o w | o 7 n o =
0 Ground Surface
Silty Sand, SM, grayish tan,dry, loose, fine
1 grained.
Tan,dry to moist, loose, fine grained.
1 |HA-1| 60
] g
Tan, moist, loose, fine grained, slightly §
_ cohesive, trace clay. Collected §
Tan and mottled orange, moist, loose, fine FC714-SB03-4-5-10C for %
5 grained. Select Metals (lead, :
antimony, copper, zinc, :
| Poorly Graded Sand. SP, white to gray, and arsenic) and
moist, loose. Perchlorate
2 |DP-1| 32 . . .
| Orange, moist, loose, fine grained.
White to gray, wet, loose, fine grained.
_ White, wet, dense, fine grained.
T i ined.
104 3 |ppal 48 an, wet, dense, fine grained 0
| Silty Sand, SM, light gray, wet, very fine
grained, dense.
| Poorly Graded Sand, SP, light gray, wet,
4 DP-3 48 dense, fine grained.
15—
End of Log
20—




Boring Number: FC714-SB04 Sheet: 1 of 1

Driller: Mid Atlantic Drilling

Client: NAVFAC Drilling Method: Geoprobe DT22
Project: CTO-133 Fitness Center MILCON Sampling Method: Dual Tube
Location: MCB CamLej Logged by: K. Rogers
Project Number: 403741.FI.FS Start/Finish Date: 8/17/2010
Sample Information
2 s
< = =
o © . _ S
8| £ :' Soil Description Comments S
> ~ N — ..(;;
g| = |2 i =) g S
s/ s |8/ 3| & |3 g S
2 E|EIS| & | 3 o 3
Q| o |0l n n a =
0 Ground Surface
|||| Silty Sand, SM, light tan, dry to moist, loose,
1 ||| |||| fine grained, poorly graded.
il
| il
]
1 |HA-1] 60 . . .
| Light brown, moist, cohesive (trace clay), |
fine grained, poorly graded. §
| Poorly Graded Sand, SP, grayish tan, §
moist, fine grained. %
N
Collected :
. — . FC714-SB04-5-6-10C for
| Silty Sand, SM. gray with light brown, moist, Select Metals (lead,
> |bp-1 fine grained. antimony, copper, zinc,
| Poorly Graded Sand, SP, tan loose, fine and arsenic) and
grained. Perchlorate
Tan and gray, saturated, fine to medium
grained.
104 3 |DP-2
b 0
| Silty Sand, SM, tan and light gray,
saturated, very fine grained.
| Poorly Graded Sand, SP, light gray with
4 |DP-3 :
some tan quartz, saturated, medium to
coarse grained.
15—
End of Log
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Client: NAVFAC

Project: CTO-133 Fitness Center MILCON
Location: MCB CamLej

Project Number: 403741.FI.FS

Boring Number: FC714-SB05

Driller: Mid Atlantic Drilling
Drilling Method: Geoprobe DT22
Sampling Method: Dual Tube
Logged by: K. Rogers
Start/Finish Date: 8/16/2010

Sheet: 1 of 1

Sample Information

Depth (ft)

Sample #

Sample Type

Recovery (inches)

SPT (6"-12"-6")

Soil Log

Soil Description Comments

PID (ppm)

Well Construction

o

Ground Surface

HA-1

60

Silty Sand, SM, very dark gray, dry to moist,
loose, fine grained.

Dark brown, moist, loose.

Poorly Graded Sand, SP, light gray/white,
very moist to wet, loose.

Collected
FC714-SB05-4-5-10C for
Select Metals (lead,

DP-1

30

10—

DP-2

48

No Recovery antimony, copper, zinc

Poorly Graded Sand, SP, light gray/white, and arsenic) and
wet, loose. Perchlorate

Dark gray, wet, medium dense, trace silt.

Dark gray, wet, soft, trace of silt.

Well Graded Sand, SW, gray, wet, loose,
fine to coarse grained.

15—+

DP-3

48

Clayey Sand, SC, gray, wet, soft, fine

DP-4

48

grained.

Well Graded Sand, SW, white, wet, loose,
fine to coarse grained, loose.

Poorly Graded Sand, SP, orange, wet,
loose, coarse grained, trace silt.

Tan, wet, loose, fine grained.
Orange, wet, loose, coarse grained.

Gray, loose, fine to medium grained, trace
clay.

End of Log

20




Client: NAVFAC
Project: CTO-133 Fitness Center MILCON Sampling Method: Dual Tube
Location: MCB CamLej

Project Number: 403741.FI.FS

Boring Number: FC714-SB06 Sheet: 1 of 1

Driller: Mid Atlantic Drilling
Drilling Method: Geoprobe DT22

Logged by: K. Rogers
Start/Finish Date: 8/16/2010

Sample Information

B 5
< o =
[ © . . e
8| £ :' Soil Description Comments S
> ~ N — ..(;;
el sS85l & | @ : 5
| 2|83 © S g S
g E|E| 8| E 3 =) 5
o w | o 7 n o =
0 Ground Surface
Silty Sand, SM, dark gray, loose, very fine
1 grained with roots.
Poorly Graded Sand, SP, tan, loose.
_ Poorly Graded Sand/ Clayey Sand, SP-SC, =
1 HA-1 60 tan, moist, medium dense, fine grained, %
; =
| trace silt. %
3
§
S
- S
Silty Sand, SM, tan/orange, moist, loose, §
5 fine grained. §
N
g
i Poorly Graded Sand, SP,white, moist to :
2 DP-1 33 wet, fine grained.
— Collected
FC714-SB06-7-8-10C for
Select Metals (lead,
antimony, copper, zinc,
| Light tan, wet, fine grained. and arsenic) and
Perchlorate
10— 3 |[DP-2| 48
| Clayey Sand, SC, gray with orange, wet,
dense,fine grained.
Gray, wet dense, very fine grained.
1 4 [PP-3 48 Gray, wet, loose, very fine grained.
15— % 7
] Well Graded Sand, SW, gray, wet, coarse-
fine sands, trace clay.
_ End of Log
20—




Boring Number: FC714-SB07 Sheet: 1 of 1
Driller: Mid Atlantic Drilling
Drilling Method: Geoprobe DT22
Sampling Method: Dual Tube
Logged by: K. Rogers
Start/Finish Date: 8/16/2010

Client: NAVFAC

Project: CTO-133 Fitness Center MILCON
Location: MCB CamLej

Project Number: 403741.FI.FS

Sample Information

Depth (ft)

Sample #

Sample Type

Recovery (inches)

SPT (6"-12"-6")

Soil Log

Soil Description Comments

PID (ppm)

Well Construction

Ground Surface

o

HA-1

60

Poorly Graded Sand/Silty Sand,SP-SM,

DP-1

34

10—

DP-2

48

dark gray, dry, very loose, fine to very fine
grained.

Brown, dry, very loose, fine to very fine
grained.

Tan, dry to moist, very loose, fine to very fine
grained.

Poorly Graded Sand, SP, tan, moist, loose,
fine grained.

Poorly Graded Sand/ Clayey Sand, SP-SC,
orangish brown, medium dense, trace silt.

Poorly Graded Sand, SP, white with tan
(mottled), wet, fine grained, very loose.

Collected
FC714-SB07-5-6-10C for
Select Metals (lead,
antimony, copper, zinc,
and arsenic) and
Perchlorate.

Gray, wet, loose, fine grained.

Light brown, wet, fine grained, medium
dense, trace silt.

Poorly Graded Sand/ Clayey Sand, SP-SC,
brown and gray, wet, soft/loose, very fine
grained.

Clayey Sand, SC, gray with tan, wet,
medium dense/soft clay.

15—+

DP-3

48

Poorly Graded Sand, SP, gray, wet,
medium density, fine grained.

Tan and gray, wet, medium dense, fine
grained.

20—

End of Log
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Client: NAVFAC

Project: CTO-133 Fitness Center MILCON

Location: MCB CamLej

Project Number: 403741.FI.FS

Boring Number: FC714-SB08
Driller: Mid Atlantic Drilling

Drilling Method: Geoprobe DT22

Sampling Method: Dual Tube
Logged by: K. Rogers

Start/Finish Date: 8/16/2010

Sheet: 1 of 1

Sample Information
2 s
< = =
o © . _ S
8| £ :' Soil Description Comments S
= ETS |:' ; o = 9
E|l o |o| o ! b4 g S
< s |2l 3 e - - o
s EIE| 8| B | 3 = 3
Q| o |0l n n a =
0 Ground Surface
Poorly Graded Sand/ Silty Sand, SP-SM,
1 gray, dry, loose, fine grained.
Silty Sand,SM, brown, loose, fine grained,
- trace clay.
1 [HA-1] 60 Poorly Graded Sand/ Silty Sand, SP-SM,
- light tan, moist, loose, fine grained.
| Clayey Sand, SC, tan, moist, medium
dense, fine grained.
5 Poorly Graded Sand/ Silty Sand, SP-SM,
light grayish tan, moist, loose to medium
dense.
> |DP-1 Poorly Graded Sand, SP, light gray, moist,
| ) medium dense, fine grained.
Light tan, moist to wet, loose, fine grained.
B Collected
FC714-SB08-9-10-10C
104 3 |ppP-2 for Select Metals (lead,
antimony, copper, zinc,
and arsenic) and
T Perchlorate
Light brown and gray, wet, medium dense.
| Clayey Sand, SC, gray with orange mottling,
wet, medium dense.
4 |DP-3
15 Poorly Graded Sand, SP.gray and tan, wet, Could not core deeper
fine grained. than 15', well hand
_ End of Log augered to 18
20




Boring Number: FC714-SB09

Sheet: 1 of 1

Driller: Mid Atlantic Drilling

Client: NAVFAC Drilling Method: Geoprobe DT22
Project: CTO-133 Fitness Center MILCON Sampling Method: HA
Location: MCB CamLej Logged by: K. Rogers
Project Number: 403741.FI.FS Start/Finish Date: 8/17/2010
Sample Information
g
= = [F] > = Soil Description Comments
Sl 2 2|2 © | 8
£ 2 | 2|3 - -
8| & |58z By |3
o | d|cE| ve | &
0 Ground Surface
Silty Sand, SM, brown, dry, very fine grained,
loose.
1 Poorly Graded Sand, SP.tan, moist, loose, fine
grained.
1 HA-1 60
b Collected FC714-SB09-3-4-10C and
FC714-SB09D-3-4-10C for Select
| Poorly Graded Sand, SP.light tan, moist to wet Metals (lead, antimony, copper,
at 5', very loose, fine to medium grained. zinc, and arsenic) and Perchlorate
5
End of Log
10—
15—
20—




Boring Number: FC714-SB10

Client: NAVFAC

Project: CTO-133 Fitness Center MILCON
Location: MCB CamLej

Project Number: 403741.FI.FS

Sheet: 1 of 1

Driller: Mid Atlantic Drilling
Drilling Method: Geoprobe DT22
Sampling Method: Dual Tube

Logged by: K. Rogers

Start/Finish Date: 8/17/2010

Sample Information

[«*]
Q.
= = [F] > = Soil Description Comments
Sl 2 2|2 © | 8
£ =¥ 2| 3 - |
g| E|El8s Ei |3
o n oS 0 | a
0 Ground Surface
- Silty Sand, SM, dark brown, dry, very fine
WAl grained with roots, poorly graded.
iflilis :_ Tan, dry to moist, poorly graded.
1 HA-1 60
. iffifhy During drilling PID=0
] ! Light gray to tan, dry to moist, poorly graded.
5
No Recovery
A - . Collected FC714-SB10-6-7-10C for
> DpP-1 28 —V—=—=S(')|(t)rl Sa:‘;je?jm gray and tan, dry to moist, Select Metals (lead, antimony,
i poorly g : copper, zinc, and arsenic) and
Clayey Sand, SC, light gray and tan, moist. Perchlorate
End of Log
10—
15—

20—




Boring Number: FC714-SB11 Sheet: 1 of 1

Driller: Mid Atlantic Drilling

Client: NAVFAC Drilling Method: Geoprobe DT22
Project: CTO-133 Fitness Center MILCON Sampling Method: HA
Location: MCB CamLej Logged by: K. Rogers
Project Number: 403741.FI.FS Start/Finish Date: 8/17/2010
Sample Information
g
= ® | E > n Soil Description Comments
Sl 2 2|2 © | 8
£ 2 | 2|3 - |
2| E|Else| B |3
(a] n oS 0 | a
0 Ground Surface
Sandy Silt, SM, gray, dry, loose, fine grained.
Dark b ist. fi ined. | Collected FC714-SB11-1.5-2.5-10C
4 1 HA-1 48 ark brown, moist, fine grained, loose. for Select Metals (lead, antimony,
copper, zinc, and arsenic) and
| Poorly Graded Sand, SP, gray, wet, fine Perchlorate
grained.
Water level at 3.5' bgs
End of Log
5_
10—
15—
20—




Boring Number: FC714-SB12 Sheet: 1 of 1

Driller: Mid Atlantic Drilling

Client: NAVFAC Drilling Method: Geoprobe DT22
Project: CTO-133 Fitness Center MILCON Sampling Method: HA
Location: MCB CamLej Logged by: K. Rogers

Project Number: 403741.FI.FS Start/Finish Date: 8/17/2010

Sample Information

[}]
o
S . .
= #® || 2> n Soil Description Comments
Sl 2 |22 © | 2
- o o = -
8| E|E|8z &P |3
o n nics| ne (77}
0 Ground Surface

Grayish brown, dry to moist, cemented silt. Collected FC714-SB12-2-3-10C for

Select Metals (lead, antimony,
copper, zinc, and arsenic) and

Silty Sand, SM, grayish brown, dry to moist,
very fine grained with roots, loose.
1 HA-1| 36
End of Log Perchlorate

20—




Client: NAVFAC
Project: CTO-133 Fitness Center MILCON Sampling Method: Dual tube

Location: MCB CamLej

Boring Number: FC714-SB13 Sheet: 1 of 1

Driller: Mid Atlantic Drilling
Drilling Method: Geoprobe DT22

Logged by: K. Rogers

Project Number: 403741.FI.FS Start/Finish Date: 8/16/2010

Sample Information

[}]
o
= ® | E > n Soil Description Comments
S| 2 |28 © |
£ 2 | 2|3 - -
g| E|El8s Ei |3
o n nics| ne (77}
0 Ground Surface
Roots and silt
| Silty Sand, SM, gray, moist, loose
Dark brown, moist, loose
_ Poorly Graded Sand, SP, tan, moist, loose,
1 HA-1 60 fine grained.
1 Poorly Graded Sand/Silty Sand, SP-SM, tan,
moist, medium dense, fine grained, trace clay.
5
No Recovery
i > bpi 24 Poorly Graded Sand/Silty Sand, SP-SM, tan,
B moist, medium dense, fine grained, trace clay.
Poorly Graded Sands, SP, white, moist to
saturated, loose, fine grained. Collected FC714-SB13-'8-9-1OC for
Select Metals (lead, antimony,
_ copper, zinc, and arsenic) and
Perchlorate
104 3 DP-2 48 Water level at 9.5' bgs
Clayey Sand, SC, gray with orange mottling,
saturated, medium dense.
_ End of Log
15

20—




Appendix C
Groundwater Sampling Data Sheets




° CH2MHILL
-

~ GROUNDWATER SAMPLING DATA SHEET

Client: NAVFAC Mig-Atlantic Project Number: 403741 FIFS
Location: MCB CAMP LEJEUNE Well D: FL714 =pWOI
Event: CTO0-133 Fitness Center (P-714) Sample ID: FCTiy -(zoi- 10C
Date: 25 -0 samplingTeam:  Thy. A S /DN
Weather:  40° Svunny iy K 1 D~
Total Depth: |5 FT.(BTOC) Measu:ing Device: YSI OSQH 4
Depth to water: 0 10 FT.(BTOC) Dateand Time: [ - QA< ~)0)
Water Column: = FT.
(x) sz '3 GALFT. __ Well Dia. Volume
Well Volume: T e (inches) | (gallonsifoot)
Total Purge Vol.: 2 1S GAL 0.75 0.023
Purge Device: Q{f l'f?Jﬂ’H:‘" (*b//r) 2 0.163
N 4 0.653
1 6 1.469
= e FIELD PARAMETERS . e
e |DePthtoWater|  Temp. | Cond. DO pH ORP Turbidity FlowRate |, Y AVIC 2
(ft bgs) G mS/cm mg/L suU mvV NTU =
__ Stabilization Criteria] +10% | #3% £10% | +04 | £10mV | £10%or<10 o
1055 12049 [ja.50 [meoul [ 13 |§.355[ah.q | 303 DD L
90 [(p., 0 [14.37[0049[ 137 4575881 | & 7 .0 L
1105 [10-10 1A 3% Joouy [175Q [H.3L[a93.0] 5.0 S.5 ]
10 [j0-\0 [14.3& 0044 ]i-33[4.49 |&79.5] 137 2§
nPs [0 101943, 0099 1,33 |4, y3 |x3.2[0.47 .0 &
a0 | w10 |[14.% [6ouY [ .3S[4d.50 [a7¢.9] 0. 7] 10 L
. . . “ SAMPLEDATA.
Date: & / XS /10 | Temp. Cond. DO pH ORP Turbidity | oo eolmmt%%r%ts
Time: || 0 °C mSlem |  mglL U mv NTU e '
Method: o Slov | 14.3% | 9.04Y] ).35 | 480 |a719| 0.7 | 366 19,1 O
t%'pla information: method, container number, size, and type, preservativeused. - o
Analysis Preservative Container requirements No. of containers
Select Metals (lead, antimony, copper, zinc, arsenic) HNO3 250 mL poly 1
Dissolved Metals (lead, antimony, copper, zinc,
arsenic) <4°C 250 mL poly 1
Perchlorate <4°C 250 mL poly 1
Observations/Notes: ;
Total Volume Purged: .7 5 3?'\ e (?!A &(:TV\ £ 050
Toh o 1atake © 13 ‘\L 1“3‘5 .|
MS/MSD:  YES D) MS 1D:
= SDID:
Duplicate: ~ YES @.__ ) |Duplicate ID: T B
Signature(s): M&/ fbl a ( _ "
( |

. u%‘l\-‘f‘l-“. 6'5 ﬁq %




“ CH22MVIHILL
.

Client: NAVFAC Mid-Atlantic

GROUNDWATER SAMPLING DATASHEET

403741.FLFS

Project Number:
Location: MCB CAMP LEJEUNE Well ID: FC7iy ~TWOQ
Event: CT0-133 Fitness Center (P-714) Sample ID: T4 - (e 0D - O
Date: L—AS -4 Sampling Team: Witk S (ol
Weather: qo? _sunny/ %5\{ [ /KQA
Total Depth: S5 / FT.(BTOC) Measuring Device: YOI H 0S5 QY &- HapwnH 0499
Depth to water: [ g,zi;g FT.(BTOC) Date and Time: g-AS 1O o
Water Column: ([ SO FT.
(x) -\ (o3 GALFT. Well Dia. Volume
Well Volume: o GAL. (inches) | (gallons/foot)
Total Purge Vol.: i S_; GAL. 0.75 0.023
1 0.041
Purge Device: 27 e (g 2 0.163
) v 4 0.653
6 1.469
FIELD PARAMETERS _ & - = a (
T Depth to Water . DO pH ORP Tutbidity Flow Rate |, A Vvlg
me (ft bgs) °C mSiem | mglL su mv NTU (mL/min)
~ Stabilization Criteria] +10% | £3% +£10% +£0.1 +10mV | £10%or<t0 | . '
143 [ 9.0 |37 |C04911.9¢ (435 ™49.4] 1.y | 3990 2
=0 [F.a2 Bo-30]ooY 51 | 4.3913154] O.99 | 300 L
U 55 [4al [0abl0ouy[t 4 [u.a3[wg. 7] 2.0 | 309 H. 6L
. . SAMPLE DATA . :
Date: %5 /5 /192 | Temp. Cond. DO pH ORP Turbidity ]
T T 52 gl e ] iy i iy Other: P7™ |Color / Odor / Comments
[Method: L0 Flow [30.80 | 0004 | LYL U423 [31a.-7] 50 | a.&(,
Sample information: method, container number, size, and type, preservative used. g
Analysis Preservative Container requiremenis No. of containers
Select Metals (lead, antimony, copper, zinc, arsenic) HNO3 250 mL poly 1
Dissolved Metals (lead, antimony, copper, zinc, .
arsenic) <4°C . 250 mL poly 1
Perchlorate <4°C 250 mL poly 1
Observations/Notes: A .. QJ ( (o
Total Volume Purged: D 0?‘\ %N\ X .c “ bio
L (Q Heh inkkee 1) r+ -é'j;_f
MSMSD:  YES (NO) MS ID: .
- SDiD:
Duplicate: [ YE); ) NO /___|Dupicate ID: #FCTT14 - oW OR N —1aC
Signature(s): \Wj lh &/l ~
Ld { oz oo oo




é CH2NMHILL
-

e P - GROUNDWATER SAMPLINGDATASHEET
Client: NAVFAC Mid-Atlantic  Project Number: 403741.FLFS
Location: MCB CAMP LEJEUNE WellID: oIl A0~ FCTIY =TWO™y
Event: CT0-133 Fitness Center (P-714) SamplelD: (7)Y -(VO5 — 1DC
Date: ‘3 s -i9 sampling Team: oAz K. JIZDUA
Weather: _¢p” vﬂvg/ v S/ KU
Total Depth: LS Fr(BTOC) Measuring pevice: YSI F OS5 = 48 Lewval o815
Depth to water: () 4.2 ] FreToC) Date and Time: % -5~ j ()
Water Column: Sy FT ;
®) ,{(g> GALFT. Well Dia. [  Volume
Well Volume: 4277 _GAL. % 5= 2.7% (inches) | (gallons/foot)
Total Purge Vol.: 2 GAL. 0.75 0.023
s 0.041
Purge Device: Q" *}3;\3-“{'( (PU "ﬁ) <l 'z 0.163 o
Y] 4 | ues3 |
6 1.469
. _ FEIDPARAMETERS @
i Depth to Water|  Temp. Cond. DO pH ORP Turbidity Flow Rate |- IV ;‘E‘W:& i)-ﬂc-!fcf
(ft bs) °C mSlem | mglL su my NTU (mL/min) m

' Stabilization Criterial +10% | #3% | %10% | 201 | £10mV | *+10%or<t0 |
09405] 434 [l [0.930] i.(s0 [U.5O[as.3] Y2.1 | 30D
10l 4.3 11 9.3 o021 46 4 an. 4] 3.« | oo
Dqlf: q"zs \51;3‘3( :9;03' 1-3‘[ q"'f{’) 3.955»1 aD 5 300
0420 [ 4,25 14.33[0.03i [1- 4] [4.51 [1W-6| 1>, > | 300
095|435 [1415 (0,032 [ '-30 [4-43]180.3] 7.40| 1o
7
‘%‘f‘

0923 9.38S WG.17 o032 | 1.33 [4.9i [M3-5 AT | 200
' %,25 (4 71{10.032[1.30[4-35 [175.9 4| 309

Ofn|o W
[ (e L el (8

\U\

\.ﬂ-Q

s _ __ SAMPLE DATA - -
Date: (0-25-10 | Temp. [ Cond. DO pH ORP Turbidity oW
Time: 0973 S °c mSlem mglL Su mv NTU Other: Color / Odor / Comments
Method: o s - Fiad [1o, 140232 [1.30 [U 35 [1754]| 5 .00 ‘I 3;7
: {2 \ Wmmmgh@d' “ er er, size | . . ‘ o . . . . S L -
Analysis Preservative Contalner reqmrements No. of containers
Select Metals (lead, antimony, copper, zinc, arsenic) HNO3 250 mL poly 1
Dissolved Metals (lead, antimony, copper, zinc,
arsenic) <4°C 250 mL poly 1
Perchlorate <4°C 250 mL poly 1
Observations/Motes: Yopns 1 e
Total Volume Purged: g %0\\ @dl k{c_f\/\ C& CCI
MSMSD:  YES (No |MS ID:
{sbIn: B
Duplicate VES . |Duplicate D: N

lqlqnatum{s‘ i /3’/ JP\_/ ‘ bc;{ T



é CH22WVIHILL

i _
R GROUNDWATER SAMPLING DATA SHEET S
Client: NAVFAC Mid-Atlantic Project Number: 403741.FI.FS
Location: MCB CAMP LEJEUNE Well ID: i - TwW0 Y
Event: CT0-133 Fitness Center (P-714) samplelD: ¢ 714 - TLWOY - (OC
Date: et Sampling Team: Py
Weather: PXES f\"“/ 2O S,
Total Depth: 15D ‘q‘,"f"gﬂh FT.(BTOC) Measuring Device: \-’5[ # 952 Y (Z “AI\NMI 055499
Depth to water: [ ‘*t ;70  FT.(BTOC) DateandTime: < —3S — ()
Water Column: Seh FT.
(X) rjigD GALFT. Well Dia. Volume
Well Volume: «"6(2 g eAL x5+ 2k (inches) | (gallons/foot)
Total Purge Vol.: > GAL 0.75 0.023
Purge Device: ﬁkﬁé‘b Ve 4 J"‘{) 2 0.163
4 0.653
6 1.469
e FIELD PARAMETERS =
Ti Depth to Water| Temp. Cond. DO pH ORP Turbidity Flow Rate
L (ft bgs) aC mSlem | mglL su mv NTU (mL/min)
___ Stabilization Criteria]| $10% | *3% +10% +0.1 £10mV | £10%or<10 | : ==
\019 4,90 [ 144t | 00741377 | 4.4Q] 390.3] |15-9 500 .S L
1015 4.70|194.59|0073]|i-40 | 4.43 i 1.6 100 2 7
1020 | 4,70 119.55[0970| .45 | 445 | #A3.5] 452 20 O U.s i
025 [ 4,70119.55[0.067] .53 411 [3LT7] .49 200 Tls
s = SAMPLEDATA
Date: & -5~ Temp. | Cond. DO pH ORP Turbidity OTwW
Tmer . 10 2S oC T mglL su my NTU Cther: 77 "~ |Color / Odor / Comments
Method: Lo Flw |19 .55 0007 153 U.yy gqa 7 o q
Sample information: method, container number, size, and type, preservativeused. - . -
Analysis Preservative Container requuements No. of containers
Select Metals (lead, antimony, copper, zinc, arsenic) HNO3 250 mL poly 1
Dissolved Metals (lead, antimony, copper, zinc,
arsenic) <4°C 250 mL poly 1
Perchlorate <4°C 250 mL poly 1
Observations/Notes:
Total Volume Purged: 9~ %0':\ Q‘J (a(’ %&w | 005
MSIMSD:  YES (O, MS ID:
~ SDID:
Duplicate:  YES (N0 [Dupiicate 10~ _

Signature(s): jﬁf //1’?’\]/ I!(&‘\'ZTI



CH22MVIHILL

....... - - _ GROUNDWATER SAMPLING DATA SHEET
Client: NAVFAC Mid-Atlantic Project Number: 403741.FLFS

Location: MCB CAMP LEJEUNE wellp:” = C I -TW 3OS
Event: CTO-133 Fitness Center (P-714) samplel: Y C Y -G0S — (1OC
Date: £ /248 SamplingTeam:  O: Seol /€ pu © ks, & JROY
Weather: ) 7 4
Total Depth: j Measuring Device: -} S & 05 Y %
Depth to water: Date and Time& - |- Dﬁgﬁ Eiq
Water Column: Warna

Well Dia. Volume
Well Volume: (inches) | (gallons/foot)

Total Purge Vol.: 0.75 0.023

Purge Device: TPes's AaM e ?U ~—PD (T 06y
¥ ) 4 0.653
6 1.469
Foie VoI " FIELD PARAMETERS T
) Deptratsiar| Temp. Cond. Do pH ORP Turbidity Flow Rate |
Time |~ yisge) ¢ | mskem | mgL su mv NTU iy [ ST Commants
Stabilization Criteria|  * 10% £3% | £10% | %04 | t10mv | £10%or<t0 | DTG
1342 [0.%  [19.00/6.05d 0.9 [ U.m[s9.0[ 1.83 | 300 16.55
IngS |l 2 C3|ppve|t.37 [UNg I U5 1.32 | 3.2 Ta s
1360 [ 1.6 NQoylAetin M) [N 6| 37\ | V.25 | 3 0. €S
1255 2.9 [19.0%[p.o56p.u7| .40l 23.9] |. .4l 20v | \1.§S
TRY SAMPLE DATA -_
Date: (O Temp. | Cond. DO H ORP Turbidi e
= ‘%‘i ]S | e B o o i muw Other: © T4 Color / Odor / Comments
Method: Loow o) |19 .0%] 66560 .47 | U 40| 33-9| .4l jo.3

Sample information: method, container number, size, and type, preservative used. . .
. Analysis Preservative Container requirements No. of containers
Select Metals (lead, antimony, copper, zinc, arsenic) HNO3 250 mL poly 1
Dissolved Metals (lead, antimony, copper, zinc,
arsenic) <4°C 250 mL poly 1
Perchlorate «4°C 250 mL poly 1

Observations/Notes:

| Volume Purged: ° e stery \330 :
Total Volume Purged L,.:..__ th' e rul}c. 2 3 min LL‘“) abeke@ Ln‘c{

MS/MSD:  YES / No/ |MS ID:
— [SD ID:
P nitie. Y
Duplicate:  YES /N0 ) [ Duplicate ID:
< .
/ *

Signatura{s): %;k e e L . - .
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CH2MHILL

- ;
s ~ GROUNDWATER SAMPLING DATA SHEET . .
Client: NAVEAC Mid-Atlantic Project Number: 403741.FIFS
Location: MCB CAMP LEJEUNE Well ID: TCNY — muwok
Event: CT0-133 Fitness Center (P-714) Sample ID: FC iy - Lo
Date: >4 ]io SamplingTeam: 1 See d /@0 U ° %esm B [Rpu
Weather: 50 - 7 7
Total Depth: 4 FT.(BTOC)
Depth to water: {-iﬁ .5 g FT.(BTOC)
Water Column: 2,9 5 FT.
W ~jg> GAL/FT. 2.9 Well Dia. Volume
Well Volume: 0:9% GAL. x3y2 <. | (inches) | (gallons/foot)
Total Purge Vol.: 2.9 GAL 0.75 0.023
Purge Device: ’Fe.r.')\'c,\'\\c. ?UM“}
1

Temp. Cond. DO ORP Turbidity Flow Rate
¢ | mSlem | molL mv NTU R el
$10% | £3% | £10% tiomv | tto%orst0} 00 1 TN
0.5 [0.0941.92 Liys| 19.¢ [ 300 10.72Y
0.500.396]].75 [3.56[H38T 137 | 3o fv.d4?
Qo.dR Do |1,65 (3,99 [Ly3Y] Cate | 3pa | 10:42
0.472] O-0Z2[) .47 | 3. %1 | 0324 15 Soo | ]n.58
207310103 [J uz | 2.9 |08 1% L. 25 0 1.1
ALT » oy R =N
i == NN AL — I\ AN T
235040k [6.9013.93 [H232] 13.3 | Do 10.15
. . __ SAMPLE DATA R
Date: ~|7y] b Temp. | Cond. Do pH ORP Turbidity —
Tme V52 o mSlem mglL SU iy NTU OtherT! Color / Odor / Comments
Method: /. Sto v [91.35 [0.0% [pH .92 | 393 | 4B.2 s
Sample information: method, contaner number, size, and type, preservaiive used. i e
Analysis Preservative Container requirements No. of containers
Select Metals (lead, antimony, copper, zinc, arsenic) HNO3 250 mL poly 1
Dissolved Metals (lead, antimony, copper, zinc,
arsenic) <4°C 250 mL poly 1
Perchlorate <4°C 250 mL poly 1
Observations/Notes: e Puvse vere « Bllimin (hered do o Tlmin f) i6yT
Total Volume Purged: 2. vse, L@ \V6UD _ ; i 5
R 29 090 € by ke @ 2 W hoc
MSMSD: | YES / NO  MSID: Y- waol - (0L~ S

LD " TN - Gucb—]pc-SV

|Dupiicate ID:

Duplicate:  YES _——NQ

{ J
}Signature{i)':, / o




0 CH2NMIHILL
-

Client:

NAVFAC Mid-Atlantic

GROLINDWATER SAMPLING DATA SHEET

' 403741.FI.FS

Pro;ect Number: ___
Location: MCB CAMP LEJEUNE Well ID: C Y - oo
Event: CT0-133 Fitness Center (P-714) samplelD:  TC T\ - (O4 i
Date: £ {Zzét @ SamplingTeam: (O .4cc ) Jou  Ketsn. X /€D
Weather: T 7 [
Total Depth: ‘ 5 FT.(BTOC) Measuring Device: L{STA- O S24D
Depth to water: 0 §1.2 FT{BTOC) Dateand TimeS "Rk 4. ¢4 999
Water Column: 3.2 WA R
x) @ 'gﬁ GAIJFI' Well Dia. Volume
Well Volume: 0- 2 GALy |.5 (inches) | (gallons/foot)
Total Purge Vol.: ! GAL. 0.75 0.023
Purge Device: Yerr A\ ?""“P CZD | A6
’ 4 TUBST
6 1.469
. . . ~ FIELD PARAMETERS
Depth to Water| Temp. Cond. DO pH ORP Turbidity Flow Rate
Time (ftbgs) oC mSlem mglL U NTU (mLimin) Color / Odor / Comments
Stabilization Criteria] =10% | *3% | z10% | zoa1 10 mV | +10%or <10 . 0w
Is2slo.4Y 119,77 o‘h’ 2] W.53 ’3*13.8;’0.:%‘% 360 .88
30 [ D8 [3.20]0. WY .39 1.U8126¥.7] 5.8% | 500 n 90
27 (1.7 9.0 [pe44[1,y0 [US3 1349 [U-59 | 300 . )
sty et [V p,e5o1 37 |4.4s[23441296 | 30D n. Y2
: - SAMPLE DATA T
Date: 9 / 20( /ry | Temp. Cond. DO pH ORP Turbidity ,
S o G ol 4 o NTU Other: DT 4Color / Odor / Comments
wethod: /., B/, | 19.1U|O.650] 139 [UUB :13 Yys 2.17¢ H 92
ample information: method, container number, size, and type, preservativeused. ie .
Analysis Preservative Contalner requnremams No ot conlainers
Select Metals (lead, antimony, copper, zinc, arsenic) HNO3 250 mL poly 1
Dissolved Metals (lead, antimony, copper, zinc,
arsenic) <4°C 250 mL poly 1
Perchlorate <4°C 250 mL poly 1

Observations/Notes:
Total Volume Purged:

-
1&(‘,",«!}-’:‘_1 520

.‘w)a_ rede = .Q-L,fm'-\
Aovimy ke 13T dlec

MSMSD:  YES &) MS ID: i

- s ]
Duplicate: _ YES /D) /Touplicate ID: - o -
Signature(s): = R S S




@ CH22IVIHILL

R \
Client: NAVFAC Mid-Atlantic Project Number: 403741.FI.FS
Location: MCB CAMP LEJEUNE welll: T C 1Y - w0
Event: CTO0-133 Fitness Center (P-714) samplelD: ~C\4 - G WO - |oC
Date: < {Zq [ & SamplingTeam: ). S. 2 frouv * Those Qf 2oV
Weather: 739 : J 7
Total Depth: |53 FT.(BTOC) Measuring Device: {57 % 5 244
Depth to water: 012.79 FT(6TOC) Dateand Time:  uvb A OF i
Water Column: = FT.
(x) O !(""!1 GAL/FT, Well Dia. Volume
Well Volume: 0. 84 GAx3:22.5 (inches) | (gallonsffoot)
Total Purge Vol.: e GAL. 0.75 0.023

Purge Device: Veristdbic PU"' P 2/ | Codga>
) ) 4 0.653
| 6 1.469
. FIELD PARAMETERS
Depth to Water| Temp. Cond. DO pH ORP Turbidity Flow Rate
Time (ft bgs) ¢ | msem | mgl sU mv NTU (mUmin) | Color/ Odor / Comments
Stabilization Criteria| +10% +3% +10% 04 | t10mV | £10%o0r<10 | R
435 (-4 [26. L p.od4 92 [N a2 91| Z6. G | 3oe 1295

4o | 6. @ [2c.0E& NI 08033 (2D [12.9 [ 300 2.95

iugsll.z7 1999009/ 237 H 4R [R97[S.0d [ 3 1 2.-95

e SAMPLEDATA .
Date: «7[zy|I0 Temp. | Cond. DO pH ORP Turbidity L QTY
Time: Va4 S °C inSom mglL su i NTU Other: Color / Odor / Comments

Method: | €0 19.04 0. ou4 2.3 Lus31.22977 | Qe 12.95
Sample information: method, container number, size, and type, preservative used. S

Analysis Preservative Container requirements Nb.'o containers '
Select Metals (lead, antimony, copper, zinc, arsenic) HNO3 250 mL poly 1
Dissolved Metals (lead, antimony, copper, zinc,
arsenic) <4°C 250 mL poly 1
Perchlorate <4°C 250 mL poly 1

Observations/Notes:

{ She. 9 | .t :
Total Volume Purged: l..l ’POQS:[?Q 'ri‘:iét ::‘]3 }“5-7 h\“-f‘Q@, lffe l:)fu(_

—

[MSIMSD: _ YES /NOJ Vs D: e
Nt st D:
y i
Duplicate:  YES | N/ _Jpuplicate 1D .

Signaturs(s): /" _(:_/ - o / g
7




Appendix D
Data Validation Summary Reports
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Environmental Services, LLC

CH2M HILL

5700 Cleveland Street
Suite 101

Virginia Beach, VA 23462

October 5, 2010

SDG# 1008185

Empirical Laboratories

MCB Camp Lejeune, North Carolina — CTO-133

Dear Ms. Shaw,

The following Data Validation report is provided as requested for the parameters noted in
the table below for SDG # 1008185. The data validation was performed in accordance
with the SW846 methods 6850 for Perchlorate and 6010B for metals. Also used in the
validation of these samples were The National Functional Guidelines for Organic Data
Review (June, 2008), as applicable, the National Functional Guidelines for Inorganic
Data Review (October, 2004), as applicable, and good professional judgment. All areas
of concern are discussed in the body of the report and a summary of data qualifications is
provided.

Sample ID Lab ID Matrix Perchlorate Metals
FC714-SB05-4-5-10C 1008185-01 soil X X
FC714-SB08-9-10-10C 1008185-02 soil X X
FC714-SB07-5-6-10C 1008185-03 soil X X
FC714-SB13-8-9-10C 1008185-04 soil X X
FC714-SB06-7-8-10C 1008185-05 soil X X
FC714-SB10-6-7-10C 1008185-06 soil X X
FC714-SB02-6-7-10C 1008185-07 soil X X
FC714-SB01-5-6-10C 1008185-08 soil X X
FC714-SB01D-5-6-10C 1008185-09 soil X X
FC714-SB04-5-6-10C 1008185-10 soil X X
FC714-SB03-4-5-10C 1008185-11 soil X X
FC714-SB12-2-3-10C 1008185-12 soil X X

FC714-FB081710 1008185-13 water X X
FC714-EB01-081710-SB 1008185-14 water X X
FC714-SB11-1.5-2.5-10C 1008185-15 soil X X

FC714-SB09-3-4-10C 1008185-16 soil X X
FC714-SB09D-3-4-10C 1008185-17 soil X X
FC714-EB02-081710-SB 1008185-18 water X X
FC714-SB11-1.5-2.5-10C MS 1008185-15MS soil X X
FC714-SB11-1.5-2.5-10C MSD 1008185-15MSD soil X X

The following quality control sample was provided with this SDG: sample FC714-
SB01D-5-6-10C-field duplicate of sample FC714-SB01-5-6-10C; sample FC714-SB09D-
3-4-10C-field duplicate of sample FC714-SB09-3-4-10C; samples FC714-EB01-081710-
SB and FC714-EB02-081710-SB-equipment blanks; sample FC714-FB-081710-field
blank.

5830 Amberway Drive ¢ St. Louis, MO 63128 +« 314-330-1327 + Fax 314-849-6264

RN



The samples were evaluated based on the following criteria:

e Data Completeness ¥
e Technical Holding Times *
e HPLC Performance *
e Initial/Continuing Calibrations *
e CRI Standards #
¢ Interference Check Sample *
e Blanks

e Internal Standards o
e Laboratory Control Samples *
e Matrix Spike Recoveries

e Matrix Duplicate RPDs *
e Post Digestion Spike Recoveries *
e Serial Dilutions *
e Field Duplicates *
o Identification/Quantitation *
e Reporting Limits %

* - indicates that no qualifications were required based on this criteria

Overall Evaluation of Data/Potential Usability Issues

A summary of qualifications applied to the sample results are noted below for the
fractions validated. Specific details regarding qualification of the data are addressed in
the Specific Evaluation section of this narrative. If an issue is not addressed there were
no actions required based on unmet quality criteria. When more than one qualifier is
associated with a compound/analyte the validator has chosen the qualifier that best
indicates possible bias in the results and flagged the data accordingly. However,
information regarding all quality control issues is provided in the body of the report and
on the qualification summary page. Please note that when a compound or analyte is
flagged due to blank contamination the BL qualifier code takes precedence over all other
qualifier codes except a code that explains rejected data.

Perchlorate

No qualifications were required to the data.

CH2M HILL

Camp Lejeune CTO-133
SDG# 1008185 ).
Page 2 Ule



Metals

The preparation blank associated with the metals soil samples exhibited contamination
for the analyte zinc. Qualifications were required in the samples.

The matrix spike recoveries in solid samples were low for one analyte. Qualifications

were applied to the data.

Specific Evaluation of Data

Data Completeness

The SDG was received complete and intact. Resubmissions were not required.

Technical Holding Times

According to chain of custody records, sampling was performed on 8/16-17/10 and
samples were received at the laboratory 8/19/10. All sample preparation and analysis
was performed within method holding time requirements.

Metals

Contamination was noted in associated blanks and qualification was required in the
associated samples. Required action is noted in the following tables.

Blank ID

Analyte

Concentration

Action Level Q Flag

0107004-BLK

Zmnc

0.437] mg/Kg

RL

UatRL

Associated samples and required qualifications are noted in the following table.

Sample ID

Analyte

Q Flag Q Code

all field samples > MDL <RL

Zinc

U at RL MBL

Matrix Spikes

Metals

The matrix spike analyses exhibited non-compliant %Rs. Specific action is noted in the

following table.

MS/MSD Analyte Samples Affected %R Q Flag | Q Code
FC714-SS11-1.5-2.5-10C antimony all soil samples 41.5/43.7 J/UJ MSL
CH2M HILL

Camp Lejeune CTO-133

SDG# 1008185
Page 3

UHie



A summary of qualifications required is provided on the following page. Please do not
hesitate to contact DataQual ES with any questions regarding this validation report.

Sincerely,

L-au a Maschhoff

President

eline Cleveland
ice-President

CH2M HILL

Camp Lejeune CTO-133
SDG# 1008185

Page 4

(g



Summary of Data Qualifications

Perchlorate
Sample ID Compound Results | Q-Flag | Q Code
No qualifications.
Select Metals
Sample ID Analyte Results - Q-Flag Q Code
all field samples > MDL < RL zinc +J UatRL MBL
all soil samples antimony +/- J/UJ MSL
CH2M HILL

Camp Lejeune CTO-133
SDG# 1008185

Page 5

Uith



Glossary of Qualification Flags and Abbreviations

Qualification Flags (Q-Flags)

U not detected above the reported sample quantitation limit

J estimated value

UJ  reported quantitation limit is qualified as estimated

R result is rejected; the presence or absence of the analyte cannot be verified
D result value is based on dilution analysis result

NI analyte has been tentatively identified, estimated value

L analyte present, biased low

UL  not detected, quantitation limit is probably higher
K analyte present, biased high

Inorganic Field/Lab Blank Qualification Flags (Q-Flags)

NA

RL-U

ROI‘J+

The sample result for the blank contaminant is greater than the sample RL
and is greater than 5X (10X for common laboratory contaminants) the
blank value. The sample result for the blank contaminant is not qualified
with any blank qualifiers.

The sample result for the blank contaminant is less than the sample RL
and the result is raised to the RL and flagged U.

The blank contaminant concentration was greater than the RL and the
sample result is greater than the RL but less than 10X the blank
contaminant concentration. The reported results are flagged either as
rejected R or biased high J+ based on the professional judgment of the
validator. (see NFG, Rev. date 10/04, p. 17 for extracted blanks (PB))

Organic Field/Lab Blank Qualification Flags (Q-Flags)

NA

RL-U

The sample result for the blank contaminant is greater than the sample RL
and is greater than 5X (10X for common laboratory contaminants) the
blank value. The sample result for the blank contaminant is not qualified
with any blank qualifiers.

The sample result for the blank contaminant is less than the sample RL but
is less than 5X (10X for common laboratory contaminants) the blank
value, so the result is raised to the RL and flagged U.

The sample result for the blank contaminant is greater than the sample RL
but is less than 5X (10X for common laboratory contaminants) the blank
value, so the result is flagged U at the reported value.

General Abbreviations

RL
MDL
CRQL/CRDL

Q Code
4

~ reporting limit
method detection limit
contract required quantitation/detection limit
qualifier code
positive result
non-detect result

CH2M HILL

Camp Lejeune CTO-133
SDG# 1008185 R
Page 6 Ut



QUALIFIER CODE REFERENCE

Qualifier Description

™ Tune

BSL Blank Spike/LCS - High Recovery

BSH Blank Spike/LCS - Low Recovery

BD Blank Spike/Blank Spike Duplicate (LCS/LCSD) Precision
BRL Below Reporting Limit

ISL Internal Standard - Low Recovery

ISH Internal Standard - High Recovery

MSL Matrix Spike and/or Matrix Spike Duplicate - Low Recovery
MSH Matrix Spike and/or Matrix Spike Duplicate - High Recovery
Ml Matrix interference obscuring the raw data

MDP Matrix Spike/Matrix Spike Duplicate Precision

25 Second Sou.rce - Bad réprddﬁcibility between tandem detectors/
SSL Spiked Surrogate - Low Recovery

SSH Spiked Surrogate - High Recovery

SD Serial Dilution Reproducibility

ICL Initial Calibration - Low Relative Response Factors (RRF)
ICH Initial Calibration - High Relative Response Factors (RRF)
ICB Initial Calibration - Bad Linearity or Curve Function

CCL Continuing Calibration - Low Recévery or %Differcnce
CCH Continuing Calibration - High Recovery or %Difference
LD Lab Duplicate Reproducibility

HT Holding Time

PD Pesticide Degradation

2C VSecond Column - Poor Dual Column Reproducibility

LR Concentration Exceeds Linear Range

BL Blank Contamination (MBL, TBL, EBL, FBL)

RE Redundant Result - due to Re-analysis or Re-extraction
DL Redundant Result - due to Dilution

FD Field Duplicate

oT Other - explained in data validation report

%SOL High moisture content .

CH2M HILL

Camp Lejeune CTO-133

SDG# 1008185
Page 7 UU’{



ANALYSIS DATA SHEET

FC714-SB05-4-5-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix:  Solid Laboratory ID: 1008185-01
Sampled: 08/16/10 13:20 Received: 08/19/10 08:30
% Solids:  76.32
Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0.320 0.639 .| 0.959 1 mbﬂ'— SW6010B 0107004 09:09/10 17:11}
MQ’___
7440-38-2 | Arsenic 0.192 0.383 | 0.447 ] u SW60108 0107004+~ |  09/09/10 17:11
7440-50-8 | Copper 0.458 0.320 0.511 1.28 l i SW60108B 0107004 09/09/10 17:11
7439-92-1 | Lead 2.99 0.0959 0.192 0.639 | SW60108B 0107004 09/09/10 17:11
7440-66-6 | Zinc 1.37 0.320 0.639 1.28 1 SW60108B 0107004 09/09/10 17:11
0 O
10
i Uito

1008185 Summ Package




~

ANALYSIS DATA SHEET

FC714-SB05-4-5-10C

1008185 Summ Package

. “aboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix: Solid Laboratory ID: 1008185-01 File [D: PERC000017.D
Sampled: 08/16/10 13:20 Prepared: 09/01/10 09:24 Analyzed: 09/03/10 15:31
Solids: 7632 Preparation: LCMS PERC6850 S Dilution:
Batch: 0101006 Sequence: 0125004 Calibration: 0243002 [nstrument: LCMS|
CAS NO. COMPOUND [CONC. (ug/Kg dry) DL LOD LOQ Q
14797-73-0 Perchlorate B L 0.786 1.31 2.62 U

09

18




ANALYSIS DATA SHEET

FC714-SB08-9-10-10C

".aboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix: Solid Laboratory ID: 1008185-02 File ID: PERC000019.D
Sampled: 08/16/10 13:55 Prepared: 09/01/10 09:24 Analyzed: 09/03/10 16:07
Solids: 9342 Preparation: LCMS _PERC6850 S Dilution:
Batch: 0101006 Sequence: 0125004 Calibration: 0243002 Instrument: LCMSI
CAS NO. COMPOUND [CONC. (ug/Kg dry) DL LOD LOQ Q
14797-73-0 Perchlorate 0.642 1.07 2.14 1l U
i\
0 ,
U
1008185 Summ Package 19




ANALYSIS DATA SHEET

FC714-SB07-5-6-10C

1008185 Summ Package

-~ "aboratory: Empirical Laboratories, LLC SDG: 1008185

Chient: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix: Solid Laboratory ID: 1008185-03 File ID: PERC000020.D
Sampled: 08/16/10 15:30 Prepared: 09/01/10 09:24 Analyzed: 09/03/10 16:25
Solids: 9735 Preparation: LCMS PERC6850 S Dilution:
Batch: 0101006 Sequence: 0125004 Calibration: 0243002 [nstrument: LCMSI

CAS NO. COMPOUND ONC. (ug/Kg dry) DL LOD LOQ Q

14797-73-0 Perchlorate | N 0.616 1.03 2.05 u_
;
Ul
20




ANALYSIS DATA SHEET C14SBI3.89-10C

“_aboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, [nc. ‘ Project: Lejeune CTO-133
Matrix: Solid Laboratory 1D: 1008185-04 File ID: PERC000021.D
Sampled: 08/16/10 16:15 Prepared: 09/01/10 09:24 Analyzed: 09/03/10 16:43
Solids: 95.65 Preparation: LCMS PERC6850 S Dilution: 1
Batch: 0101006 Sequence: 0125004 Calibration: 0243002 [nstrument: LCMS]
CAS NO. COMPOUND ONC. (ug/Kg dry) DL LOD LOQ
14797-73-0 Perchlorate R 0.627 1.05 | 2.09 | U

%’%ﬂ 10

1008185 Summ Package




ANALYSIS DATA SHEET

FC714-SB06-7-8-10C

1008185 Summ Package

“.aboratory: Empirical Laboratories, LLC SDG: 1008185 -
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Maltrix: Solid Laboratory [D: 1008185-05 File ID: PERC000022.D
Sampled: 08/16/10 17:05 Prepared: 09/01/10 09:24 Analyzed: 09/03/10_17:00
Solids: 91.83 Preparation: LCMS PERCG6850 S Dilution: 1
Batch: 0101006 Sequence: 0125004 Calibration: 0243002 Instrument: LCMS|
CAS NO. COMPOUND ONC. (ug/Kg dry) DL LOD LOQ Q
14797-73-0 Perchlorate 0.653 1.09 2.18 u ]
101 [0 .
V4l 013
) L
22



ANALYSIS DATA SHEET

FC714-SB10-6-7-10C

",aboratory: Empirical Laboratores. LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix: Solid Laboratory [D: 1008185-06 File [D: PERC000023.D
Sampled: 08/17/10 09:30 Prepared: 09/01/10 09:24 Analyzed: 09/03/10 17:18
Solids: 8397 Preparation: LCMS PERC6850 S Dilution: 1
Batch: 0101006 Sequence: 0125004 Calibration: 0243002 [nstrument: LCMSI
CAS NO. COMPOUND [CONC. (ug/Kg dry) DL LOD LOQ Q
14797-73-0 Perchiorate L - 0.715 .19 2.38 U |
N
W o
O&L BN
23

1008185 Summ Package




ANALYSIS DATA SHEET

FC714-SB02-6-7-10C

*aboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix: Solid Laboratory ID: 1008185-07 File [D: PERC000024.D
Sampled: 08/17/10 10:20 Prepared: 09/01/10 09:24 Analyzed: 09/03/10 17:36
Solids: 87.69 Preparation: LCMS PERCG6850 S Dilution: 1
Batch: 0101006 Sequence: 0125004 Calibration: 0243002 Instrument: LCMS|
CAS NO. COMPOUND ONC. (ug/Kg dry) DL LOD LOQ Q
14797-73-0 Perchlorate 0.684 .14 | 2.28 | U
é/‘
@m/ 015
24

1008185 Summ Package




ANALYSIS DATA SHEET

FC714-SB01-5-6-10C

“aboratory: Empirical Laboratories, LLC SDG: 1008185

Client: CH2M Hull, Inc. Project: Lejeune CTO-133

Matrix: Solid Laboratory (D: 1008185-08 File ID: PERC000029.D

Sampled 08/17/10 11:25 Prepared: 09/01/10 09:24 Analyzed: 09/03/10 19:05

Solids: 88.46 Preparation: LCMS PERC6850 S Dilution: 1

Batch: 0101006 Sequence: 0125004 Calibration: 0243002 Instrument: LCMSI
CASNO. COMPOUND ONC. (ug/Kg dry) DL LOD LOQ Q

| 14797-73-0 | Perchlorate — ) - 0.678 | 113 L 2.26 U

1008185 Summ Package

25




ANALYSIS DATA SHEET T4 SE DA 10C

“.aboratory: Empirical Laboratories, LLC SDG: 1008185
‘ Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix: Solid Laboratory [D: 1008185-09 File ID: PERC000030.D
Sampled: 08/17/10 11:30 Prepared: 09/01/10 09:24 Analyzed: 09/03/10 19:23
Solids: 88.67 Preparation: LCMS PERC6850 S Dilution: €
Batch: 0101006 Sequence: 0125004 Calibration: 0243002 [nstrument: LCMS|
CAS NO. COMPOUND CONC. (ug/Kg dry) DL LOD LOQ Q
| 14797-73-0 Perchlorate 0.677 1.13 2.26 U

M'/é/y\] 14 0

1008185 Summ Package 26




ANALYSIS DATA SHEET

FC714-SB04-5-6-10C

“.aboratory: Empirical Laboratories, LLC SDG: 1008185

Client: CH2M Hill, Inc. Project: Lejeune CTO-133

Matrix: Solid Laboratory ID: 1008185-10 File ID: PERCO000031.D

Sampled: 08/17/10 13:55 Prepared: 09/01/10 09:24 Analyzed: 09/03/10 19:41

Solids: 88.03 Preparation: LCMS_PERC6850 S Dilution: 1

Batch: 0101006 Sequence: 0125004 Calibration: 0243002 Instrument: LCMS1
CAS NO. COMPOUND [CONC. (ug/Kg dry) DL LOD LOQ Q

| 14797-73-0 Perchlorate - B 0.682 1.14 2:27 L U

1008185 Summ Package

018
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ANALYSIS DATA SHEET O aSB0 A5

Laboratory: Empirical Laboratories. LLC SDG: 1008185
Client: CH2M Hill, {nc. Project: Lejeune CTO-133
Matnx: Solid Laboratory ID: 1008185-11 File ID: PERC000032.D
Sampled: 08/17/10 15:10 Prepared: 09/01/10 09:24 Analyzed: 09/03/10 19:59
Solids: 87.63 Preparation: LCMS PERC6850 S Dilution: 1
Batch: 0101006 Sequence: 0125004 Calibration: 0243002 [nstrument: LCMS1
CAS NO. COMPOUND ONC. (ug/Kg dry) DL LOD LOQ
_14797-73-0 | Perchlorate - 0.685 1.14 228 | U ]

' 119
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ANALYSIS DATA SHEET FCTI4.SB12.2.3.10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185

Client: CH2M Hill, Inc. Project: Lejeune CTO-133

Matrix: Solid Laboratory [D: 1008185-12 File [D: PERC000033.D

Sampled: 08/17/10 16:00 Prepared: 09/01/10 09:24 Analyzed: 09/03/10 20:17

Solids: 91.06 Preparation: LCMS PERC6850 S Dilution: 1

Batch: 01010006 Sequence: 0125004 Calibration: 0243002 [nstrument: LCMSI
CAS NO. COMPOUND ONC. (ug/Kg dry) DL LOD LOQ Q

14797-73-0 Perchlorate - 0.659 .10 2.20 1 V)

(’MMW 020

1008185 Summ Package 29



ANALYSIS DATA SHEET

FC714-FB081710

*.aboratory: Empirical Laboratories, LLC SDG: 1008185

Client: CH2M Hill. Inc. Project: Lejeune CTO-133

Matrix: Water Laboratory ID: 1008185-13 File [D: PERC000027.D

Sampled: 08/17/10 16:15 Prepared: 08/24/1020:01 Analyzed: 08/30/10 20:38

Solids: Preparation: LCMS PREP6850 W Dilution: 1

Batch: 0H24029 Sequence: 0H24314 Calibration: 0243002 Instrument: LCMS|

CAS NO. COMPOUND CONC. (ug/L) DL LOD LOQ Q

14797-73-0 Perchlorate 1 0.0660 0.100 ~0.500 U

1008185 Summ Package

30




ANALYSIS DATA SHEET

FC714-EB01-081710-SB

1008185 Summ Package

n~no

Laboratory: Empirical Laboratories, LLC SDG: 1008185
" Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix: Water Laboratory [D: 1008185-14 File ID: PERC000028.D
Sampled: 08/17/10 16:20 Prepared: 08/24/10 20:01 Analyzed: 08/30/10 20:56
Solids: Preparation: LCMS _PREP6850 W Dilution:
Batch: 0H24029 Sequence: 0H24314 Calibration: 0243002 [nstrument: LCMSI
CAS NO. COMPOUND CONC. (ug/L) DL LOD LOQ Q
14797-73-0 Perchlorate | | 0.0660 0.100 0.500 U
Vi
U 0
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ANALYSIS DATA SHEET

FC714-SB11-1.5-2.5-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185

Client: CH2M Hill, Inc. Project: Lejeune CTO-133

Matrix: Solid Laboratory [D: 1008185-15 File ID: PERC000034.D

Sampled: 08/17/10 16:35 Prepared: 09/01/10 09:24 Analyzed: 09/03/10 20:34

Solids: 82.99 Preparation: LCMS PERC6850 S Dilution: 1

Batch: 0101006 Sequence: 0125004 Calibration: 0243002 Instrument: LCMSI

CAS NO. COMPOUND ONC. (ug/Kg dry) DL LOD LOQ Q

| 14797-73-0 Perchlorate B T 0.723 1.20 241 U
D
U 02

32
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ANALYSIS DATA SHEET

FC714-SB09-3-4-10C

1008185 Summ Package

- Laboratory: Empincal Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix: Solid Laboratory ID: 1008185-16 File [D: PERC000037.D
Sampled: 08/17/10 16:55 Prepared: 09/01/10 09:24 Analyzed: 09/03/1021:28
Solids: 94.72 Preparation: LCMS PERC6850 S Dilution: 1
Batch: 0101006 Sequence: 0125004 Calibration: 0243002 [nstrument: LCMSI
CAS NO. COMPOUND ONC. (ug/Kg dry) DL LOD LOQ Q
| 14797-73-0 Perchlorate 0.633 1.06 211 U
,’/\ n
- Qv
U Z 0
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ANALYSIS DATA SHEET

FC714-SB09D-3-4-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix: Solid Laboratory 1D: 1008185-17 File ID: PERC000038.D
Sampled: 08/17/10 17:00 Prepared: 09/01/10 09:24 Analyzed: 09/03/1021:46
Solids: 96.76 Preparation: LCMS PERC6850 S Dilution: 1
Batch: 0101006 Sequence: 0125004 Calibration: 0243002 [nstrument: LCMSI
CAS NO. COMPOUND [CONC. (ug/Kg dry) DL LOD LOQ Q
| 14797-73-0 Perchlorate 0.620 103 | 207 u

1008185 Summ Package
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ANALYSIS DATA SHEET

FC714-EB(2-081710-SB

1008185 Summ Package

Laboratory: Empirical Laboratories, LLC SDG: 1008185
.Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix: Water Laboratory [D: 1008185-18 File [D: PERC000029.D
Sampled: 08/17/10 17:05 Prepared: 08/24/10 20:01 Analyzed: 08/30/1021:14
Solids: Preparation: LCMS PREP6850 W Dilution: L
Batch: 0H24029 Sequence: 0H24314 Calibration: 0243002 Instrument: LCMS|
CAS NO. COMPOUND CONC. (ug/L) DL LOD LOQ Q
14797-73-0 Perchlorate I R 0.0660 0.100 0.500 L U
A
Wp] 0z
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ANALYSIS DATA SHEET

FC714-5B08-9-10-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client:  CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix:  Solid Laboratory ID: 1008185-02
Sampled: 08/16/10 13:55 Received: 08/19/10 08:30
% Solids:  93.42
Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0.266 0.533 0.799 i -‘U'N'LcrmW()O[OB 0107004 09/09/10 17:15
7440-38-2 | Arsenic 0410 0.160 0.320 0.373 | SW6010B 0107004 09/09/10 17:15
7440-50-8 | Copper 0.978 0.266 0.426 1.07 1 J SW6010B 0107004 09/09/10 17:15
7439-92-1 | Lead 2.84 0.0799 0.160 0.533 I SW6010B 0107004 09/09/10 17:15
7440-66-6 | Zinc 4.78 0.266 0.533 1.07 1 SW6010B 0107004 09/09/10 17:15

1008185 Summ Package

\06\0
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ANALYSIS DATA SHEET

FC714-SB07-5-6-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix; Solid Laboratory [D: 1008185-03
Sampled: 08/16/10 15:30 Received: 08/19/10 08:30
% Solids:  97.35
Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0.257 0514 0.770 { o m-m SW6010B 0107004 09/09/10 17:20
7440-38-2 | Arsenic - 0.294 0.154 0.308 0.360 1 ] SW6010B 0107004 09/09/10 17:20
7440-50-8 | Copper 0.257 0411 1.03 1 u SWe6010B 0107004 09/09/10 17:20
7439-92-1 | Lead 0.953 0.0770 0.154 0.514 1 SW6010B 0107004 09/09/10 17:20
7440-66-6 | Zinc 0.257 0.514 1.03 1 U SW6010B 0107004 09/09/10 17:20

1008185 Summ Package
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ANALYSIS DATA SHEET

FC714-SB13-8-9-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix:  Solid Laboratory [D: 1008185-04
Sampled: 08/16/10 16:15 Received: 08/19/10 08:30
% Solids:  95.65
. Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0.256 0512 | 0.769 i i m—mg/sweotos 0107004 09/09/10 17:24
7440-38-2 | Arsenic 0.154 0307 | 0359 I u SW6010B 0107004 09/09/10 17:24
7440-50-8 | Copper 0.256 0.410 1.02 | u SW6010B 0107004 09/09/10 17:24
7439-92-1 | Lead 0.967 0.0769 0.154 | 0512 1 SW6010B 0107004 09/09/10 17:24
7440-66-6 | Zinc P02 676~ 0.256 0512 1.02 | J U | MBLswsotos 0107004 09/09/10 17:24

1008185 Summ Package
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ANALYSIS DATA SHEET

FC714-SB06-7-8-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix:  Solid Laboratory ID: 1008185-05
Sampled: 08/16/10 17:05 Received: 08/19/10 08:30
% Solids:  91.83
Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0.263 0526 | 0.789 | 4 Y sweolos 0107004 09/09/10 17:29
7440-38-2 | Arsenic 0.158 0.316 0.368 | U SW6010B 0107004 09/09/10 17:29
7440-50-8 | Copper 0.263 0421 1.05 ! v} SW6010B 0107004 09/09/10 17:29
7439-92-1 | Lead .64 0.0789 0.158 ‘0.526 | SW6010B 0107004 09/09/10 17:29
7440-66-6 | Zinc |05 6859 0263 0.526 1.05 | /UMBL SW60108 0107004 09/09/10 17:29

1008185 Summ Package

1)
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ANALYSIS DATA SHEET

FC714-SB10-6-7-10C

Laboratory: Empirical Laboratories. LLC SDG: 1008185
Client: CH2M Hill, [nc. Project: Lejeune CTO-133
Matrix:  Solid Laboratory [D: 1008185-06
Sampled: 08/17/10 09:30 Received: 08/19/10 08:30
% Solids:  83.97
Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0.285 0.570 0.855 [ A mwa)Sl/S\Vf)OlOB 0107004 09/09/10 17:33
7440-38-2 | Arsenic 4.02 0.171 0.342 0.399 1 SW60108 0107004 09/09/10 17:33
7440-50-8 | Copper 1.11 0.285 0.456 .14 1 j SW60(0B 0107004 09/09/10 17:33
7439-92-1 | Lead 4.49 0.0855 0.171 0.570 1 SW60t0B 0107004 09/09/10 17:33
7440-66-6 | Zinc 1.87 0.285 0.570 1.14 1 SWG6010B 0107004 09/09/10 17:33

1008185 Summ Package
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ANALYSIS DATA SHEET FCTI4.SB02-6.7-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client:  CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix:  Solid Laboratory [D: 1008185-07
Sampled: 08/17/10 10:20 Received: 08/19/10 08:30

% Solids:  87.69

Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0278 0556 | 0.834 ! o+ Y MsLsweoios 0107004 09/09/10 17:38
7440-38-2 | Arsenic 0.839 0.167 0.334 0.389 1 SW6010B 0107004 09/09/10 17:38
7440-50-8 | Copper 0.424 0.278 0.445 1.11 1 J SW6010B 0107004 09/09/10 17:38
7439-92-1 | Lead 322 0.0834 0.167 0.556 i SW60108 0107004 09/09/10 17:38
7440-66-6 | Zinc 1.41 0.278 0.556 .11 1 SW6010B 0107004 09/09/10 17:38

1008185 Summ Package 76




ANALYSIS DATA SHEET

FC714-SB01-5-6-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix:  Solid Laboratory ID: 1008185-08
Sampled: 08/17/10 11:25 Received: 08/19/10 08:30
% Solids:  88.46
Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0.281 0562 | 03844 I 4 UT| MY _sweo108 0107004 09/09/10 17:42
7440-38-2 | Arsenic 132 0.169 0337 | 0.39% ] SW6010B 0107004 09/09/10 17:42
7440-50-8 | Copper 0.728 0.281 0.450 1.12 1 J SW6010B 0107004 09/09/10 17:42
7439-92-1 | Lcad 2.84 0.0844 0.169 | 0.562 1 SW6010B 0107004 09/09/10 17:42
7440-66-6 | Zinc: 1.82 0.281 0.562 1.12 I SW6010B 0107004 09/09/10 17:42

1008185 Summ Package
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ANALYSIS DATA SHEET

Laboratory: Empirical Laboratories, LLC

Chient: CH2M Hill, Inc.

Matrix:  Solid

SDG:
Project:

Laboratory ID:

FC714-SB01D-5-6-10C

1008185

Lejeune CTO-133
1008185-09

Sampled: 08/17/10 11:30 Received: 08/19/1008:30
% Solids:  88.67
Conc.

CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0272 | 0545 | 0817 ! e~ WAL sweotos 0107004 09/09/10 17:47
7440-38-2 | Arsenic 1.24 0.163 0327 0.381 1 SW6010B 0107004 09/09/10 17:47
7440-50-8 | Copper 0.680 0.272 0.436 1.09 1 J SW6010B 0107004 09/09/10 17:47
7439-92-1 | Lead 2.62 0.0817 0.163 0.545 1 SW6010B 0107004 09/09/10 17:47
7440-66-6 | Zinc 2.19 0.272 0.545 1.09 t SW6010B 0107004 09/09/10 17:47

1008185 Summ Package
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ANALYSIS DATA SHEET

FC714-SB04-5-6-10C

Laboratory: Emptrical Laboratories, LLC SDG: 1008185
Client:  CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix:  Solid Laboratory [D: 1008185-10
Sampled: 08/17/10 13:55 Received: 08/19/10 08:30
% Solids:  88.03
Conc.
CAS NO. | Analyte (mg/Kgdry) | DL LOD | LOQ | D.F. Q Method - Batch Analyzed
7440-36-0 | Antimony 0.285 0571 | 0856 | U] VSLsweo08 0107004 09/09/10 17:51
7440-38-2 | Arsenic 3.50 0.171 0.343 0.400 1 SW6010B 0107004 09/09/10 17:51=
7440-50-8 | Copper 0.855 0.285 0.457 1.14 1 J SW6010B 0107004 09/09/10 17:51
7439-92-1 | Lead 4.80 0.0856 0.171 0.571 1 SW6010B 0107004 09/09/10 17:51
7440-66-6 | Zinc 2.52 0.285 0.571 (.14 ! SW6010B 0107004 09/09/10 17:51

1008185 Summ Package
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ANALYSIS DATA SHEET

Laboratory: Empirical Laboratories, LLC

Client: CH2M Hill, Inc,

Matrix:  Solid

SDG:
Project:

Laboratory [D:

FC714-SB03-4-5-10C

1008185

Lejeune CTO-133
1008185-11

Sampled: 08/17/10 15:10 Received: 08/19/10 08:30
% Solids:  87.63
Conc.

CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0.280 0.559 0.839 1 L ad ujﬁ %@“’60108 0107004 09/09/10 18:09
7440-38-2 | Arsenic - 1.30 0.168 0.336 0.392 1 SW6010B 0107004 09/09/10 18:09
7440-50-8 | Copper 0.414 0.280 0.448 1.12 | ] SWG010B 0107004 09/09/10 18:09
7439-92-1 | Lead 2.80 0.0839 0.168 0.559 | / SW6010B 0107004 09/09/10 18:09
7440-66-6 | Zinc 1.47 0.280 0.559 .12 ! SW60i0B 0107004 09/09/10 18:09

1008185 Summ Package
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ANALYSIS DATA SHEET

FC714-SB12-2-3-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix:  Solid Laboratory 1D: 1008185-12
Sampled: 08/17/10 16:00 Received: 08/19/10 08:30
% Solids:  91.06
Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Method Batch Analyzed
7440-36-0 | Antimony 0.264 0.528 0.792 [ rmsLSWéOlOB 0107004 09/09/10 18:13
7440-38-2 | Arsenic 0.446 0.158 0317 0.370 1 SWe6010B 0107004 09/09/10 18:13
7440-50-8 | Copper 0.394 0.264 0.422 1.06 | SW6010B 0107004 09/09/10 18:13
7439-92-1 | Lead 37 0.0792 0.158 0.528 1 SW6010B 0107004 09/09/10 18:13
7440-66-6 | Zinc 1.67 0.264 0.528 1.06 I SW6010B 0107004 09/09/10 18:13
R
\
a7

1008185 Summ Package
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Laboratory:

ANALYSIS DATA SHEET

Empirical Laboratories, LLC

Client: CH2M Hill, Inc.

Matrix: Water

SDG:
Project:

Laboratory [D:

FC714-FB081710

1008185

Lejeune CTO-133
1008185-13

Sampled: 08/17/10 16:15 Received: 08/19/10 08:30
% Solids:  0.00
Conc.

CAS NO. | Analyte (ug/L) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 1.25 2.00 3.75 1 SW6010B 0103001 09/07/10 5:18
7440-38-2 | Arsenic 0.500 1.25 1.50 t SW60108B 0103001 09/07/10 15:18
7440-50-8 | Copper 1.25 2.50 6.00 | SW6010B 0103001 09/07/10 15:18
7439-92-1 | Lead 0.375 0.750 1.25 1 SW6010B 0103001 09/07/10 15:18
7440-66-6 | Zinc 1.25 2.50 5.00 1 SW6010B 0103001 09/07/10 15:18

1008185 Summ Package
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ANALYSIS DATA SHEET

Laboratory: Empirical Laboratories, LLC

Client:  CH2M Hill, Inc.

Matrix:  Water

SDG:
Project:

Laboratory 1D:

FC714-EB01-081710-SB

1008185

Lejeune CTO-133

1008185-14

Sampled: 08/17/10 16:20 Received: 08/19/10 08:30
% Solids:  0.00
Conc.

CAS NO. | Analyte (ug/L) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 1.25 2.00 375 I SW6010B 0103001 09/07/10 15:23
7440-38-2 | Arsenic e 0.500 [.25 1.50 I SW6010B 0103001 09/07/10 15:23
7440-50-8 | Copper .25 2.50 6.00 i SW6010B 0103001 09/07/10 15:23
7439-92-1 | Lead 0.375 0.750 1.25 t SW6010B 0103001 09/07/10 15:23
7440-66-6 | Zinc 1.25 2.50 5.00 [ SW6010B 0103001 09/07/10 15:23

1008185 Summ Package
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ANALYSIS DATA SHEET

FC714-SB11-1.5-2.5-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix:  Solid Laboratory ID: 1008185-15
Sampled: 08/17/10 16:35 Received: 08/19/10 08:30
% Solids:  82.99
Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0291 0582 | 03873 [ T mLsweotos 0107004 09/09/10 18:18
7440-38-2 | Arsenic 0.325 0.175 0.349 0.407 l ] SW6010B 0107004 09/09/10 18:18
7440-50-8 | Copper 0.291 0.466 1.16 1 U SW6010B 0107004 09/09/10 18:18
7439-92-1 | Lead 2.05 0.0873 0.175 0.582 1 P SWe6010B 0107004 09/09/10 £8:18
7440-66-6 | Zinc )| p=s70% 0291 0.582 [.16 1 J U WAL sweoi08 0107004 09/09/10 18:18

1008185 Summ Package
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ANALYSIS DATA SHEET

FC714-SB09-3-4-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix: Solid Laboratory ID: 1008185-16
Sampled: 08/17/10 16:55 Received: 08/19/10 08:30
% Solids:  94.72
Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0.256 0513 | 0.769 1 -U‘N'blijS(’S\VGOIOB 0107004 09/09/10 18:41
7440-38-2 | Arsenic 0.154 0.308 0.359 1 U SW6010B 0107004 09/09/10 18:41
7440-50-8 | Copper 0.256 0410 1.03 1 U SW6010B 0107004 09/09/10 18:41
7439-92-1 | Lead 1.04 0.0769 0.154 0.513 1 P SW6010B 0107004 09/09/10 18:41
7440-66-6 | Zinc LO_; 6452 0.256 0.513 1.03 1 /l,( MLSW\SOIOB 0107004 09/09/10 18:41

1008185 Summ Package
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ANALYSIS DATA SHEET

FC714-SB09D-3-4-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix:  Solid Laboratory ID: 1008185-17
Sampled: 08/17/10 17:00 Received: 08/19/10 08:30
% Solids:  96.76
Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0.260 0519 | 0779 1 g ML swoo108 0107004 09/09/10 18:46
7440-38-2 | Arsenic 0.173 0.156 0.3%2 0.364 1 J SW6010B 0107004 09/09/10 18:46
7440-50-8 | Copper 0.260 0415 1.04 1 U SW6010B 0107004 09/09/10 18:46
7439-92-1 | Lead .13 0.0779 0.156 0.519 1 x SW6010B 0107004 09/09/10 18:46
7440-66-6 | Zinc I.D(Fo#%— 0.260 0519 1.04 1 / U |MB(swe010B 0107004 09/09/10 18:46

1008185 Summ Package
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ANALYSIS DATA SHEET

FC714-EB02-081710-SB

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Mainx: Water Laboratory ID: 1008185-18
Sampled:  08/17/10 [7:05 Received: 08/19/10 08:30
% Solids:  0.00
Conc.
CAS NO. | Analyte (ug/L) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 1.25 2.00 3.75 [ SW6010B 0103001 09/07/10 15:28
7440-38-2 | Arsenic 0.500 1.25 1.50 1 SW6010B 0103001 09/07/10 15:28"
7440-50-8 | Copper 1.25 2.50 6.00 | SW6010B 0103001 09/07/10 15:28
7439-92-1 | Lead 0.375 0.750 1.25 | SW6010B 0103001 09/07/10 15:28
7440-66-6 | Zinc 1.25 2.50 5.00 I SW6010B 0103001 09/07/10 15:28

1008185 Summ Package
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EMPIRICAL LABORATORIES, LLC - CHAIN OF CUSTODY RECORD
SHIP TO: 621 Mainstream Drive, Suite 270 ¢ Nashville, TN 37228 ¢ 615-345-1115 ¢ (fax) 615-846-5426

10919

Send Results to: Send Invoice to: Analysis Requirements: Lab Use Only:
Name4s Name _{Jaio L%}i\ * VOA Headspace Y N @
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Addresss30p theelond St St 10) | Address 2200 REKRUOECTSE 2 0 Correct Containers @ @ NA
City City Ralugns S Discrepancies Y NA
State, Zip ﬁp. State, Zip” NC, 23 60Y4 Cust. Seals Intact N NA
Phone %ﬁq’-—@? S«QQ’;B Phone 919 -9€6-F3S-43il @t 2 Containers Intact N NA
Fax S¥-49% - 6RBS Fax_N9-235-3494] g Toys
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A —
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Yot GWA@LS FF4-5813-%4-10¢ | OO | ¥ Z [
— o5 P 1s0s | —sate-3-3-10¢ |50 |V 2 I
-0t Bfass lky-salo-e-3-10c |So |V | 2
—~ Oy 70 (FCHY-SRoz- -Fe10c | SO v | 2z
—65 B 15 lread-S8o1-5-¢-10c |50 |V |V Z
—04 3" 130 rc3iu-56010-5-£-20 SO |V z
—[© K'Z:/L&as Fepiyg-saoy-5-6-10 S0 vV |V 2
— Y &= 2
i /510 |FCHY - s883-4-5-locSo |V |V 2 | |
—L B™[p00 [Feriu- S612-2.3.00c | 5O ||V 7 |
Sample Kit Prep'd by: (Signature} Date/Time Received By: (Signature) REMARKS: Deataite:
-%'(M;*C\(S ' Lq_ad‘ Qﬂ‘ﬁMoV\j i COP(){,V) ch] Page ] _of_Z
Re% ﬁ?gt}n‘me N Recanved Byt (Signature) Ond AcsemC Cooler No. w_’__ of l
L V205
Relinquished by: (Signature) Date/Time Received By: (Signature) Date Shipped Z ] Z
Shipped By &ll_—
Receiveq for Laboratqry by; (Signature) t Temperature
M%M ?ﬂzf S8 J‘ }OC/ Tumaround @ <ot

Distribution: Qriginal and yellow copies accompany sample shipment to laboratory; Pink retained by samplers.
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EMPIRICAL LABORATORIES, LLC - CHAIN OF CUSTODY RECORD

10917

SHIP TO: 621 Mainstream Drive, Suite 270 ¢ Nashville, TN 37228 ¢ 615-345-1115 ¢ (fax) 615-846-5426
Send Resuits to. | Send invoice to: _ Analysis Requirements: Lab Use Only:
Name Ralpeldna Dhawo Name Dann bzl a% VOA Headspace Y NA
Company _¢Mlm Wik Company _CMImM_ Hiu fo. Field Filtered ¥ NA
Address G100 Cavdangd gt St 1) | Address 3291 Berculasd A sk 300| no| R Correct Containers @ NA
City Vietimna BCacn City 2aLEicd 4+ L 8 Discrepancies Y NA
State, Zip _\Ja, State, Zip we_ 21604 3w Cust. Seals Intact @ N NA
Phone 353 - 34 - 6239 Phone @¥3-€35-431 5 Containers Intact N NA
Fax 353 -94493- 08%5 Fax Ngq-$315-%44| 3 y;w
E-mail rindddna -Shaw 0a v GFE-mail d lubdl® Chiwm .com Airbill #:
Project No./Name: Sampler's (Signature): é g CAR #: —
o
) No.
Lab g‘;e#omy Dsa;;/’;: ;r:je Sam ple%Description SJ::SLG Comments Bo?tfl o cgifa i(;:f;s,opnrgs'
(OOt 1% :"q/mts FC#4 - FBOZIH O RI |/ oy ~metelspes. | Z | [ [
3
—Y_ " 6o |Fcnd-Egol-gn3ie | RV V]V Hwog . Ket, Pes, | Z 2
— 15 zj::/uas FOHY- SBUl-(.5-2.5-10c | §O ; AN
//6'35 FHY-SBU-{S-2.5- 16C -mS_| TO % Z-
ﬁﬂ( [H3AS” FCHY-SBU-[5-2.5-10¢-SD | SO Z
o PHiees s sgon-34-0e |So |VI|V ‘z
13 B%Yi900 IFA1Y-SBMD-3-4-10¢ S0 |V 2|V
2 4 ,
—1%  BYaes  |Ford- Egaz-0%1H0 & | Z lebl (o
/
Sample Kit Prep'd by: (Signature) Date/Time Received By: (Signature) REMARKS: Details:
‘/é—d__." : 8'"/41015 — ritals - Lwdraﬂ‘mﬂ'ﬂg;, WpPer Zing, pags 2. of Z
Relinquished by: (Signature) SDale/Time Received By: (Signature) Ond e '
] ¢ Cooler No. f
74__7/\_’ K//ZQE g oolerNo. | of |
Relinquished by: (Signature) Date/Time Received By: (Signature) Date Shipped 8' ) ?

Received K Latz&tc{yb 3 (7natura)
A /(L:LA

Temperature

5. FoC

T

Shipped By bK—
Turnaround Per Sow

Distribution: Ofiginal and yellow copies accompany sample shipment to laboratory; Pink retained by samplers.

1008185 Summ Package



EMPIRICAL LABORATORIES
COOLER RECEIPT FORM

LIMS Number: l m% ‘QS Number of Coolers: I of J

Client: C H Z ﬂ"\ l_} j J J Project: —

Date/Time Received:  8/19/10 08:30 Date oler(g) ed: 8/19/10
(signature): %

Opencd By (print): (’\);H S\CLuAﬂ‘l A {

Circle response below as appropriate

1. How did the samples arrive?: FedEx UPs DHL Hand Delivered

EL Courier Other:

If applicable, enter airbill number here: &3"’1 S\

2. Were custody seals on outside of coOlEr{S)? .....ovoiiieoieimieiieeeee e e No

How many: Z/ Seal date: @/[\8} l o Seal I[nitials: /7

1

3. Were custody seals unbroken and intact at the date and time of arrival? ..............
4. Were custody papers sealed in a plastic bag included in the sample cooler? ...........
5. Were custody papers filled out properly {ink, signed, etc.)? ........coooeiiiiiniiennnnn

6. Did you sign custody papers in the appropriate place for acceptance? ................ No

7. Was project identifiable from custody papers? ..........ccocooieiiiiiiniiiiiiiieni Yes
8. If required, was enough ice present in the cooler(s)? ..........covviviiiiiiiiiiniicine No

HH O

Type of Coolant: @ DRY BLUE NONE Temperature of Samples upon Receipt: S‘ 3 °C

Dates samples were logged-in: 8/19/10

9. Initial this form to acknowledge login of sample(s): (Name): ['/O_& l’( &l/u,‘{g., (lnitial)(gs

10. Were all bottle lids intact and sealed tightly? ............cocoiiieiooiceee e, @ No
11. Did all bottles arrive unbroken? ......... ... ioooooooeooeeeeeeeeeeeeee @ No
12. Was all required bottle label information complete? ... Yes No
13. Did all bottle labels agree with custody papers? ...........ccoooiviiiiiiiiiiiiieann No
14. Were correct containers used for the analyses indicated? ..........ccoocoi e No
15. Were preservative levels correct in all applicable sample containers? ....... ........ No
16. Was residual chlorine present in any applicable sample containers? ........ ......... Yes No
17. Was sufficient amount of sample sent for the analyses required? ..................... Yes No
18. Was headspace present in any included VOA vials? ..o, Yes No

If Non-Conformance issues were present, list by sample [D:

N/A
N/A
N/A
N/A
N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A
@
N/A

N/A

CAR#:

1008185 Summ Package
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MEMORANDUM

CH2IMIHILL

Corrections to COCs

TO: Whom It May Concern

COPIES: File
Data Package

Environmental Information Specialist

FROM: Troy Horn
CH2M HILL
DATE: August 23, 2010

This memo is to document corrections made to entries on the Chains of Custodies (COC)

and logins for Camp Lejeune CTO-133, Fitness Center, August 2010.

These corrections include updates to sample IDs on Work Order 1008185.

Incorrect Sample ID on Date Time
Correct Sample ID COC and login Collected Collected
FC714-EB01-081710-SB FC714-EB01-081710 8/17/2010 16:20
’?C714—E802—081710—SB FC714-EB02-081710 8/17/2010 17:05

VBO/CTO-133_FC714_SB_CORRECTIONSTOFILE.DOC

COPYRIGHT 2010 BY CH2M HILL, INC. - COMPANY CONFIDENTIAL

1008185 Summ Package
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DataQual Worksheets - Perchlorate
Data Completeness

The data package was received complete and intact. Resubmissions were not required. (Method 6850)

Laboratory: Empirical

Holding Times
Sampling Date: 8/16-17/10
Received Date:  8/19/10

Analysis Dates:  8/30-9/3/10

Cooler Temp:  3.8°C

All holding time requirements were met.

Calibrations and Verifications

Mass assignments were verified. The submitted calibrations were within criteria or no qualifications were required.
Internal Standards

All criteria were met.

Blank Summary

Blank qualification guidelines:

. No action is taken if a compound is found in the blank but not in the sample.
. Sample weight, volume or dilution factor must be taken into consideration when applying criteria.
s Qualification/Action codes where applied as stated in table below:
’ Blank Type Blank Result Sample Result Action for Samples
Detects Not detected No qualifications
<RL <RL Report RL value with a U
> RL Use professional judgment
<RL Report RL value witha U
> RL and <blank Report the concentration for the
Method, concentration sample with a U, or qualify the data
: >RL
Field as unusable R
> RL and > blank Use professional judgiment
concentration
~RL <RL Report RL value with a U
> RL Use professional judgment
Gross contamination Detects Qualify results as unusable R

There was no contamination exhibited in the method blanks. QC blanks associated for these samples were:
equipment blanks FC714-EB01-081710-SB and FC714-EB02-081710-SB; field blank FC714-FB-081710- no
positive results were exhibited in any of the QC blanks.

SDG# 1008185

MCB Camp Lejeune, CTO-133
Perchlorate

Page 1
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DataQual Worksheets - Perchlorate
Laboratory Control Sample

All criteria were met.

Matrix Spike/Spike Duplicate Samples

An MS/MSD was submitted for samples FC714-SB11-1.5-2.5-10C- %RPD was slightly high however no
qualifications were required.

Field Duplicate Sample

A field duplicate sample was submitted for samples FC714-SB01-5-6-10C and FC714-SB09-3-4-10C—no positive
results were exhibited in any of these samples.

Specific Comments:
All sample results were reported within the calibration range of the instruments.

Detection limits were acceptable. Raw data and calculations were verified.

We have limited the supporting documentation, found with these worksheets, to those forms that indicate
qualifications were required.

Date: 4 2940

SDG# 1008185

MCB Camp Lejeune, CTO-133
Perchlorate

Page 2




DataQual Worksheets —Select Metals

This SDG contains metals analysis using SW-846 6010B. Resubmissions were not required.

HOLDING TIMES
Sampling Date:  8/16-17/10
Received Date:  8/19/10 Cooler temps: OK

Prep. Dates: 9/3/10 & 9/7/10 ICP
Analysis Dates:  9/7/10 & 9/9/10 ICP -
All holding time requirements were met.

CALIBRATIONS

All initial calibration criteria were met. Single point calibration was analyzed for ICP. Calibration verification
criteria were not met for all ICV and CCV standards. See report for qualifications as necessary. The CRI check
standards were analyzed and met method criteria for &1l analytes. Interference check standards were analyzed and
met criteria. Raw data was verified.

BLANK SUMMARY

Blank qualification guidelines:

¢ No action is taken if an analyte is found in the blank but not in the sample.

$ Sample weight, volume or dilution factor must be taken into consideration when applying the criteria.

. Apply the same data validation guidelines to any associated calibration, preparation, and field QC blanks
and all associated samples.

. Qualification/Action codes:

No Action - The sample result is greater than the CRDL and greater than ten times (10X) the
blank value.

U- The sample result is greater than or equal to the MDL but less than or equal to the
CRDL, result is reported as non-detect at the CRDL.

Rorl, The blank contaminant concentration was greater than the RL and the sample
result is greater than the RL but less than 10X the blank contaminant
concentration. The reported results are flagged either as rejected R or biased high
J+ based on the professional judgment of the validator.

Blank Contamination and Qualification Summaries
Blank ID Analyte Concentration | Action Level Q Flag
0107004-BLK]1 zinc 0.437] mg/Kg RL UatRL

The concentration noted for the CCBs is the highest concentration in all the CCBs. However, when qualifying samples for CCB contamination,
associated samples are those just prior to or just following a CCB. Therefore, not all analytes in all samples are flagged for noted CCB
contamination. See worksheets for associations. Samples are qualified for field QC blank contamination based on QC tracking provided by
CH2M HILL. Negative contamination in a prep blank or CCB, if less than the analyte CRDL, is qualified based on professional judgment.

Please note that based on the National Functional Guidelines, for contamination above the CRDL, results in the field
samples that are greater than the CRDL up to 10X the blank contamination level should be qualified as estimated J
and considered biased high or they should be rejected. Associated samples and required qualifications are noted in
the following table.

Sample ID Analyte Q Flag Q Code
all field samples > MDL <RL zinc UatRL MBL

SDG# 1008185

MCB Camp Lejeune, CTO-133
Select Metals

Page |



DataQual Worksheets —Select Metals

MATRIX SPIKE/DUPLICATE SUMMARY

The spike pairs of sample FC714-SB11-1.5-2.5-10C exhibited acceptable recoveries for all target analytes with the
exception of antimony (50/51.7). Antimony is qualified as estimated J/UJ in all field samples. LCS recoveries and
RPDs were acceptable.

SERIAL DILUTIONS

The serial dilution analysis submitted in this SDG was acceptable.

FIELD DUPLICATE SAMPLE SUMMARY

Note: Field duplicate results are assessed only if both results are above the CRDL.

Sample ID: FC714-SB01-10C Duplicate Sample ID:  FC714-SB01D-10C

Analyte  [Sample Conc. |Duplicate Conc. [RPD -
antimony #DIV/O!

arsenic 1.32 1.24 6%

copper 0.728 0.68 7%

lead 2.84 2.62 8%

zinc 1.82 2.19 18%

Comments: No qualifications were required
Sample ID: FC714-SB09-3-4-10C dissolved Duplicate Sample ID:  FC714-SB09D-3-4-10C dissolved
Analyte  |[Sample Conc. [Duplicate Conc. |[RPD

antimony #DIV/O!
arsenic #DIVO!
copper #DIVA!
lead 1.04 1.13 8%
zinc #DIV/O!
Comments: No qualifications were required

SAMPLE CALCULATION

EPA SAMPLE ID: FC714-SB11-1.5-2.5-10C
COMPOUND: lead

CONCENTRATION:  2.05 mg/Kg

%Solids - 82.99

2.07g to 100 ml
Raw Data result: 35.228 ug/L

35.228 ug/L * 0.100L/2.07g * 1/0.8299 * 1mg/1000ug * 1000g/1Kg = 2.05065 mg/Kg

SAMPLE RESULT VERIFICATION

Specific Comments:

All sample results were reported within the calibration/linear range of the instruments. Detection limits were
acceptable. Raw data was verified. All positive results reported at concentrations between the IDL and the CRDL
were qualified as estimated, J by the laboratory for the ICP metals.

Reviewer % wm Date: |O-5-10

SDG# 1008185

MCB Camp Lejeune, CTO-133
Select Metals

Page 2




Sample Delivery Group Case Narrative

Receipt Information
The samples were received within the preservation guidelines for the associated

methods. The information associated with sample receipt and the Sample Delivery
Group (SDG) are included within section 4 of this package, which also provides
inforration on the link between the client sample ID listed on the COC and laboratory’s
assigned unique sample ID or WorkOrder #. The sample is tracked through the
laboratory for all analysis via the assigned WorkOrder #.

All samples that were received were analyzed and none of the samples were placed on
hold without analyses. There were no subcontracted analyses for this SDG.

The CoC indicated that the sample ID for sample 1008185-14 should be FC714-EB01-
081710 but as per the client, should be FC714-EB01-081710-SB and the sample D for
sample 1008185-18 should be FC714-EB02-081710-SB not FC714-EB02-081710 as
indicated on the CoC.

Changes to the Revision
This is an original submittal of the final report package.

Analytical Information

All samples were prepped (where applicable) and analyzed within the standard allowed
holding times, unless noted within the exceptions listed below. The laboratory analyzed
all samples within the program and method guidelines. The following information is
provided specific to individual methods:

Chromatographic Flags for Manual Integration:
The following letters are used to denote manual integrations on the laboratory’s raw
data in association with chromatographic integrations:

A: The peak was manually integrated as it was not integrated in the original
chromatogram.

B: The peak was manually integrated due to resolution or coelution issues in the
original chromatogram.

C: The peak was manually integrated to correct the baseline from the original
chromatogram. :

D: The peak was manually integrated to identify the correct peak as the wrong peak
was identified in the original chromatogram.

E: The peak was manually integrated to include the entire peak as the original
chromatogram only integrated part of the peak.

SW6850:

The matrix spikes associated to sample 1008185-15 exceeded criteria for the relative
percent difference for Perchlorate.

The batch spike 0H24029-BS1 and the matrix spike duplicate for sample 1008185-15

w
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are qualified with a Z-01 to indicate that the ion ratio did not meet criteria.

No additional anomalies or deviations are noted and the data is properly qualified.
SW6010B:

The continuing calibration verification 0125303-CCV7 exceeded criteria for Lead with a

negative bias. Associated samples 1008185-11, -12, -15, -16, and -17 are qualified.

The digestion blank 0103001-BLK1 had a positive result for Lead and 0107004-BLK1
had a positive result for Zinc.

The matrix spikes associated to sample 1008185-15 exceéded criteria for Antimony.

No additional anomalies or deviations are noted and the data is properly qualified.

i1

G
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INITIAL AND CONTINUING CALIBRATION CHECK

e

SW6010B
Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Instrument [D: ME-ICP Calibration: 0252007
Sequence: 0125303
Lab Sample ID Analyte True Found %R Units Control Limit
0125303-ICV1 Antimony 1000 1008 101 ug/L +/-10.00%
Arsenic 1000 970.6 97.1 ug/L +/-10.00%
Copper 1000 996.3 99.6 ug/L +/- 10.00%
Lead 1000 995.4 99.5 ug/L +/-10.00%
Zinc 1000 1017 102 ug/L +/-10.00%
0125303-CCV 1 Antimony 1000 991.1 99.1 ug/L +/-10.00%
Arsenic 1000 1015 101 ug/L +/-10.00%
Copper 1000 1020 102 ug/L +/-10.00%
Lead 1000 963.8 96.4 ug/L +/-10.00%
Zinc 1000 976.0 97.6 ug/L +/-10.00%
0125303-CCV2 Antimony 1000 982.0 98.2 ug/L +/-10.00%
Arsenic 1000 1014 101 ug/L +/-10.00%
Copper 1000 1003 100 ug/L +/-10.00%
Lead 1000 947.9 94.8 ug/L +-10.00%
Zinc 1000 976.2 97.6 ug/L +/-10.00%
0125303-CCVS5 Antimony 1000 970.4 97.0 ug/L +/- 10.00%
- Arsenic 1000 986.7 98.7 ug/L +/- 10.00%
Copper 1000 978.4 97.8 ug/L +/- 10.00%
Lead 1000 952.3 95.2 ug/L +/-10.00%
Zinc 1000 991.9 99.2 ug/L +/- 10.00%
0125303-CCV6 Antimony 1000 939.4 93.9 ug/L +/-10.00%
Arsenic 1000 970.3 97.0 ug/L +/-10.00%
Copper 1000 949.9 95.0 ug/L +/-10.00%
Lead 1000 923.1 923 ug/L +/-10.00%
Zinc 1000 972.1 97.2 ug/L +/-10.00%
0125303-CCV7 Antimony 1000 913.0 91.3 ug/L +/-10.00%
Arsenic 1000 964.3 96.4 ug/L +/- 10.00%
Copper 1000 940.5 94.0 ug/L +/-10.00%
Lead 1000 890.6 ( 89B ug/L +/-10.00%
Zinc 1000 945.4 94.5 ug/L +/-10.00%
154
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BLANKS

SW6010B
Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc.
[nstrument [D: ME-ICP Project: Lejeune CTO-133
Sequence: 0I25117 Calibration: 0252006

Lab Sample ID Analyte Found MDL  MRL Units C Method

0125117-}CBI Antimony 0.0006400 5.00 15.0 ug/L §] SW6010B
Arsenic 1.080 2.00 6.00 ug/L 0] SW6010B
Copper 0.6896 5.00 24.0 ug/L U SW6010B
Lead 0.1927 1.50 5.00 ug/L 0] SW6010B
Zinc 0.1876 5.00 20.0 ug/L U SW6010B

0125117-CCBHI Antimony -0.636 5.00 15.0 ug/L U SW6010B
Arsenic 0.678 2.00 6.00 ug/L U SW6010B
Copper 0.604 5.00 24.0 ug/L 0] SW6010B
Lead -0.860 1.50 5.00 ug/L U SW6010B
Zinc 0.229 5.00 20.0 ug/L 6] SW6010B

0103001-BLK1 Antimony -0.150 1.25 3.75 ug/L U SW6010B
Arsenic 0.0870 0.500 [.50 ug/L U SW6010B
Copper 0.436 1.25 6.00 ug/L U SW6010B
Lead A 0408 ) 0375 | 125 ug/L ] sweotos A(Y
Zinc ) 0.132 1.25 5.00 ug/L §] SW6010B

0125117-CCB2 Antimony -0.219 5.00 15.0 ug/L §] SW6010B
Arsenic 0.933 2.00 6.00 ug/L U SW6010B
Copper 0.171 5.00 24.0 ug/L U SW6010B
Lead -0.610 1.50 5.00 ug/L U SW6010B
Zinc 0.216 5.00 20.0 ug/L U SW6010B

1195
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BLANKS

SW6010B
Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc.
Instrument ID: ME-ICP Project: Lejeune CTO-133
Sequence: 0125303 Calibration: 0252007
Lab Sample ID Analyte Found MDL MRL Units C Method
0125303-1CB1 Antimony 0.1397 5.00 15.0 ug/L U SW6010B
Arsenic 0.7576 2.00 6.00 ug/L U SW6010B
Copper 0.1813 5.00 | 240 ug/L U SW6010B
Lead -0.2588 1.50 5.00 ug/L U SW60108
Zinc 0.08277 5.00 20.0 ug/L U SW6010B
0125303-CCBI Antimony -0.509 500 | 15.0 ug/L U SW6010B
Arsenic -0.450 2.00 6.00 ug/L U SW6010B
Copper -0.118 5.00 24.0 ug/L U SW60108
Lead -0.0375 1.50 5.00 ug/L u SW6010B
Zinc 0.0154 5.00 20.0 ug/L U SW6010B
0103001-BLK2 Antimony -0.122 1.25 3.75 ug/L U SW6010B
Arsenic 0.0874 0.500 [.50 ug/L U SW60108B
Copper 0.0208 t.25 6.00 ug/L u SW6010B
Lead -0.0642 0.375 125 ug/L U SW6010B
Zinc 0.0951 1.25 5.00 ug/L U SW60108B
0125303-CCB2 Antimony -0.476 5.00 15.0 ug/L U SW6010B
Arsenic 0.76 1 2.00 6.00 ug/L ] SW6010B
Copper -0.191 5.00 24.0 ug/L u SW6010B
Lead -0.480 1.50 5.00 ug/L U SW6010B
Zine 0.0391 5.00 20.0 ug/L U SW6010B
0125303-CCBS Antimony -0.778 500 | 15.0 ug/L U SW6010B
Arsenic 0.207 2.00 6.00 ug/L U SW6010B
Copper -0.214 5.00 24.0 ug/L U SW6010B
Lead [.11 1.50 5.00 ug/L U SW6010B
Zine 0.126 5.00 20.0 ug/L 0] SW6010B
0107004-BLK | Antimony -0.00169 0.250 | 0.750 mg/Kg wet U SW6010B
Arsenic -0.0312 0.150 | 0.350 mg/Kg wet U SW6010B
Copper 0.00221 0.250 1.00 mg/Kg wet u SW6010B
Lead -0.0300 0.0750 | 0.500 mg/Kg wet U SWe6010B
Firie ( 0437_ | 0250 | 1.00 mgKgwet | | SW6010B
0125303-CCB6 Antimony -0.690 5.00 15.0 ug/L 0] SW6010B
Arsenic 0.237 2.00 6.00 ug/L 0] SW60108B
Copper -0.358 5.00 24.0 ug/L U SW6010B

1008185
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MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERY

FC714-SB11-1.5-2.5-10C

SW6010B
Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix: Solid
Batch: 0107004
% Solids: 82.99
Source Sample Name: 1008185-15
SPIKE SAMPLE MS MS QC
ADDED CONCENTRATION CONCENTRATION % Q LIMITS
ANALYTE (mg/Kg dry) (mg/Kg dry) (mg/Kg dry) REC.
Antimony 14.99 ND 7.492 ( 50.0 \b N 80- 120 :]7@
Arsenic 14.99 0.3250 13.47 87.7 80 - 120
Copper 14.99 ND 15.35 102 80 - 120
Lead 14.99 2.051) 16.10 93.7 80 - 120
Zinc 29.97 0.7033 32.31 105 80 - 120
SPIKE MSD MSD QCLIMITS
ADDED CONCENTRATION % % Q
ANALYTE (mg/Kg dry) (mg/Kg dry) REC. # RPD RPD REC. .
Antimony 14.55 7.525 517 0.442 |N 20 80- 120 q}/Z/LJ
Arsenic 14.55 13.03 873 3.29 20 80-120
Copper 14.55 14.85 102 3.32 20 80-120
Lead 14.55 15.44 92.0 4.16 20 80- 120
Zinc 29.10 31.05 104 3.96 20 80-120

1008185
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The samples were evaluated based on the following criteria:

e Data Completeness %
e Technical Holding Times *
e HPLC Performance *
e Initial/Continuing Calibrations ®
e CRI Standards &
o Interference Check Sample *
e Blanks

e Internal Standards *
e Laboratory Control Samples %
e Matrix Spike Recoveries

e Matrix Duplicate RPDs &
e Post Digestion Spike Recoveries *
e Serial Dilutions #
e Field Duplicates %
e Identification/Quantitation *
e Reporting Limits *

* - indicates that no qualifications were required based on this criteria

Overall Evaluation of Data/Potential Usability Issues

A summary of qualifications applied to the sample results are noted below for the
fractions validated. Specific details regarding qualification of the data are addressed in
the Specific Evaluation section of this narrative. If an issue is not addressed there were
no actions required based on unmet quality criteria. When more than one qualifier is
associated with a compound/analyte the validator has chosen the qualifier that best
indicates possible bias in the results and flagged the data accordingly. However,
information regarding all quality control issues is provided in the body of the report and
on the qualification summary page. Please note that when a compound or analyte is
flagged due to blank contamination the BL qualifier code takes precedence over all other
qualifier codes except a code that explains rejected data.

Perchlorate

No qualifications were required to the data.

Metals

Blank contamination was noted in the associated preparation blank. One sample required
qualification.

CH2M HILL
Camp Lejeune CTO-133
SDG# 1008185
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The matrix spike recoveries in solid samples were low for one analyte. Qualifications

were applied to the data.

Specific Evaluation of Data

Data Completeness

The SDG was received complete and intact. Resubmissions were not required.

Technical Holding Times

According to chain of custody records, sampling was performed on 8/16-17/10 and
samples were received at the laboratory 8/19/10. All sample preparation and analysis
was performed within method holding time requirements.

Blanks

Contamination was noted in associated blanks and qualification was required in the
associated samples. Required action is noted in the following tables.

Blank ID Analyte Concentration | Action Level Q Flag
0107004-BLK 1 zinc 0.437] mg/Kg LOD Uat LOD
Associated samples and required qualifications are noted in the following table.
Sample ID Analyte Q Flag Q Code
FC714-SBO9-3-4-10C zinc U at LOD MBL
Matrix Spikes
Metals

The matrix spike analyses exhibited non-compliant %Rs. Specific action is noted in the

following table.
MS/MSD Analyte Samples Affected %R Q Flag | Q Code
FC714-SS11-1.5-2.5-10C antimony all soil samples 41.5/43.7 J/UJ MSL
CH2M HILL

Camp Lejeune CTO-133
SDG# 1008185
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Summary of Data Qualifications

Perchlorate
Sample ID Compound Results | Q-Flag | Q Code
No qualifications.
Select Metals
Sample ID Analyte Results Q-Flag Q Code
FC714-SB09-3-4-10C zinc +J U at LOD MBL
all soil samples antimony +/- I/al MSL
CH2M HILL

Camp Lejeune CTO-133
SDG# 1008185
Page 5
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Glossary of Qualification Flags and Abbreviations

Qualification Flags (Q-Flags)

U not detected above the reported sample quantitation limit

J estimated value

uJ reported quantitation limit is qualified as estimated

R result is rejected; the presence or absence of the analyte cannot be verified
D result value is based on dilution analysis result

NJ  analyte has been tentatively identified, estimated value

L analyte present, biased low

UL  not detected, quantitation limit is probably higher
K analyte present, biased high

Inorganic Field/Lab Blank Qualification Flags (Q-Flags)

NA - The sample result for the blank contaminant is greater than the sample
LOD and is greater than 5X the blank value. The sample result for the
blank contaminant is not qualified with any blank qualifiers.

LOD-U The sample result for the blank contaminant is less than the sample LOD
and the result is raised to the LOD and flagged U.
R or J; The blank contaminant concentration was greater than the LOD and the

sample result is greater than the LOD but less than 10X the blank
contaminant concentration. The reported results are flagged either as
rejected R or biased high J+ based on the professional judgment of the
validator. (see NFG, Rev. date 10/04, p. 17 for extracted blanks (PB))

Organic Field/Lab Blank Qualification Flags (Q-Flags)

NA The sample result for the blank contaminant is greater than the sample
LOD and is greater than 5X (10X for common laboratory contaminants)
the blank value. The sample result for the blank contaminant is not
qualified with any blank qualifiers.

LOD-U The sample result for the blank contaminant is less than the sample LOD
but is less than 5X (10X for common laboratory contaminants) the blank
value, so the result is raised to the LOD and flagged U.

U The sample result for the blank contaminant is greater than the sample
LOD but is less than 5X (10X for common laboratory contaminants) the
blank value, so the result is flagged U at the reported value.

General Abbreviations

LOQ level of quantitation

LOD level of detection

MDL method detection limit

CRQL/CRDL contract required quantitation/detection limit
Q Code qualifier code

+ /- positive result/non-detect result

CH2M HILL
Camp Lejeune CTO-133
SDG# 1008185
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ANALYSIS DATA SHEET

FC714-SB13-8-9-10C

Laboratory: Empirical Laboratories, LLC SDG: 1008185
Client: CH2M Hill, Inc. Project: Lejeune CTO-133
Matrix:  Solid Laboratory [D: 1008185-04
Sampled: 08/16/10 16:15 Received: 08/19/10 08:30
% Solids:  95.65
Conc.
CAS NO. | Analyte (mg/Kg dry) DL LOD LOQ | D.F. Q Method Batch Analyzed
7440-36-0 | Antimony 0.256 0.512 | 0769 | ANl [ sweot08 0107004 09/09/10 17:24
7440-38-2 | Arsenic 0.154 0.307 | 0.359 ! U SW6010B 0107004 09/09/10 17:24
7440-50-8 | Copper 0.256 0410 1.02 i u SW6010B 0107004 09/09/10 17:24
7439-92-1 | Lead 0.967 0.0769 0.154 0.512 | SW60t0B 0107004 09/09/10 1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>