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Executive Summary 

This document presents the findings and conclusions of the Expanded Site Inspection (ESI) 
conducted at former Installation Restoration Program (IRP) Site 85, Former Camp Johnson 
Battery Dump, located on Marine Corps Base Camp Lejeune (MCB CamLej) in Jacksonville, 
North Carolina. Field investigations were conducted in accordance with the Work Plan 
Addendum for Expanded Site Inspection, IRP Site 85, Former Camp Johnson Battery Dump 
(CH2M HILL 2010a). The work plan was approved by the Naval Facilities Engineering 
Command (NAVFAC), MCB CamLej, the U.S. Environmental Protection Agency (USEPA), 
and the North Carolina Department of Environment and Natural Resources (NCDENR). 

IRP Site 85 is located within the Camp Johnson area of MCB CamLej. Previous investigations 
and remedial actions have been conducted at the site, including a non-time-critical removal 
action (NTCRA) in 1999 and groundwater sampling events in 2001 and 2002. IRP Site 85 was 
granted no further action (NFA) status in May 2005 based on the results of the groundwater 
sample investigation (CH2M HILL 2010b). 

In 2009, a preliminary assessment/site inspection (PA/SI) was conducted for the Camp 
Johnson military construction area, which included IRP Site 85, to characterize potential 
environmental impacts associated with the past use of the site (CH2M HILL 2010b). 
Preliminary results of a conservative ecological risk screening identified potentially 
unacceptable ecological risks for terrestrial receptors (such as plants, soil invertebrates, 
mammals, reptiles, and birds) due to exposure to metals in surface soil. Preliminary human 
health risk screening results identified potentially unacceptable human health risks due to 
exposure to chromium in groundwater. Further investigation of the site was recommended 
based on the results of the risk screenings. 

The ESI field investigation included the following sampling activities: 

 Collection of composite surface soil samples from 21 locations to assess the nature and 
extent of metals in surface soil 

 Collection of discrete surface soil samples from 12 locations to further evaluate the 
potential ecological risks associated with the presence of heavy metals associated with 
4 isolated areas identified in the PA/SI 

 Installation of a shallow groundwater monitoring well, and collection of one 
groundwater sample to confirm the previous temporary well data 

Surface Soil 
A total of 33 surface soil samples were collected at IRP Site 85 during the ESI. Laboratory 
analysis of the samples for antimony, cadmium, copper, lead, manganese, mercury, thallium, 
and zinc did not detect the presence of these analytes at concentrations exceeding adjusted 
residential or industrial regional screening levels (RSLs). Twenty-three of 33 samples reported 
detections of at least 1 metal at a concentration greater than the base background. 
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During the composite surface soil sampling activities, a systematic traverse of the entire site 
was conducted and only one small battery was found. No additional evidence of battery 
disposal areas was observed during the traverse. 

Groundwater 
The groundwater sample collected from IR85-MW06 was analyzed for total and hexavalent 
chromium, but did not contain chromium at or above the laboratory reporting limit.  

Human Health Risk Screening Update 
The initial PA/SI risk screening did not identify potential unacceptable human health risks 
due to exposure to soil at IRP Site 85. A comparison of the surface soil analytical data from 
the ESI to the maximum concentrations detected during the PA/SI confirmed these results.  

The PA/SI initial risk screening identified a potentially unacceptable risk from exposure to 
chromium in groundwater. This risk was based on the conservative assumption that all of 
the chromium detected in the groundwater was hexavalent chromium. Total and hexavalent 
chromium were not detected at concentrations above the laboratory reporting limits in the 
ESI groundwater sample collected from IR85-MW06, and the reporting limits were below 
the applicable RSL (chromium [VI] tap water RSL). Based on the groundwater data collected 
from IRP Site 85, it is not expected that exposure to chromium in groundwater would result 
in unacceptable risks to human receptors. 

Ecological Risk Assessment 
The ecological risk screening (ERS) conducted for the PA/SI indicated the potential for risk. 
As a result, a screening level ecological risk assessment (SLERA) was prepared using the data 
collected for the 2009 PA/SI and the 2010 ESI. Lower (terrestrial plants and invertebrates) and 
upper trophic level receptors (birds and mammals) were evaluated in the SLERA. 

Lead, manganese, mercury, and zinc were identified as potentially posing a risk to lower 
trophic level receptors, but were not identified as posing a risk to upper trophic level 
receptors. While zinc had a hazard quotient (HQ) slightly above 1 for the eastern screech 
owl, risk was considered negligible because of the limited spatial extent of contamination 
and the conservative nature of the food chain modeling (assumed 100 percent site use).  

Although potential risk was identified for lower trophic level receptors, the significance of 
the risk is considered low because impacts are isolated, extent is limited (less than 0.29 acre), 
and the site is likely to be developed in the future. In addition, there was no evidence of 
stressed vegetation during field visits. Given these considerations and the fact that lateral 
and vertical migration are limited and concentrations decrease rapidly with distance from 
each “hot spot,” no additional action is recommended for ecological receptors.  
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SECTION 1 

Introduction 

This document presents the findings and conclusions of the Expanded Site Inspection (ESI) 
conducted at former Installation Restoration Program (IRP) Site 85, also known as the 
former Camp Johnson Battery Dump, located within Marine Corps Base Camp Lejeune 
(MCB CamLej) in Jacksonville, North Carolina. Figure 1-1 is a regional location map of MCB 
CamLej and its surrounding area.  

The ESI was conducted under the Naval Facilities Engineering Command (NAVFAC), 
Mid-Atlantic Division, Comprehensive Long-Term Environmental Action—Navy (CLEAN) 
1000 Contract N62470-08-D-1000, Contract Task Order (CTO) 11. Field investigations were 
conducted in accordance with the Work Plan Addendum for Expanded Site Inspection IRP Site 85, 
Former Camp Johnson Battery Dump (CH2M HILL 2010a). The Work Plan was approved by 
the MCB CamLej Partnering Team, which consists of NAVFAC, MCB CamLej, the 
U.S. Environmental Protection Agency (USEPA), and the North Carolina Department of 
Environment and Natural Resources (NCDENR). 

1.1 Objectives and Approach 
The purpose of the ESI was to address the recommendations of a preliminary 
assessment/site inspection (PA/SI) conducted in 2009 for the Camp Johnson military 
construction area, which included IRP Site 85 (CH2M HILL 2010b). Specifically, the 
objectives of the ESI were as follows: 

 Assess the nature and extent of metals in surface soil. 

 Further evaluate the potential human health risk posed by chromium in shallow 
groundwater. 

 Further evaluate the potential ecological risks associated with the presence of heavy 
metals in surface soil. 

The technical approach for the ESI is detailed in the MCB CamLej Master Project Plans 
(CH2M HILL 2008a; referred to herein as the Master Project Plans) and the Work Plan 
(CH2M HILL 2010a). Generally, the scope of work included: 

 Collection of 21 composite surface soil samples 

 Collection of 12 discrete surface soil samples 

 Installation of one permanent groundwater monitoring well within the surficial aquifer 
and collection of a groundwater sample for laboratory analysis 

 Revision of the human health and ecological risk assessments 
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1.2 Report Organization 
The ESI report contains the following sections: 

 Section 1—Introduction 
 Section 2—Site Characteristics 
 Section 3—Field Investigation Activities 
 Section 4—Findings 
 Section 5—Human Health Risk Screening Update 
 Section 6—Ecological Risk Assessment  
 Section 7—Conclusions  
 Section 8—References 

Figures and tables follow the sections, and appendixes follow Section 8. 
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SECTION 2 

Site Characteristics 

2.1 MCB CamLej Setting and History 
MCB CamLej occupies 236 square miles in Onslow County, North Carolina, adjacent to and 
south of the City of Jacksonville. Jacksonville is the largest city near MCB CamLej and is 
home to roughly half the county’s total population. Since 1990, much of MCB CamLej has 
been part of Jacksonville.  

MCB CamLej is bisected by the New River, which flows into the Atlantic Ocean in a 
southeasterly direction. MCB CamLej is bordered by the Atlantic Ocean to the east, 
U.S. Route 17 to the west, and State Route 24 to the north. The MCB CamLej complex 
consists of six geographical locations under the jurisdiction of the Base command. These 
areas include Camp Geiger, Camp Johnson, Courthouse Bay, Mainside, the Greater Sandy 
Run Area, and the Rifle Range Area.  

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

2.2 Site Setting and History 
IRP Site 85 is an unimproved tract of heavily vegetated land that encompasses 
approximately 4.5 acres in the Camp Johnson support operations area of MCB CamLej 
(Figure 2-1). Surface topography slopes gently to the southwest, and ground surface 
elevations range from approximately 14 feet above mean seal level (amsl) in the southwest 
part of the site to 18 feet amsl in the northeast part of the site. Access to the site is provided 
by an unnamed and unimproved road that intersects Hoover Road, and a narrow 
unimproved road circumnavigates the interior of the site. 

 The site was formerly used for battery disposal during the 1950s. In 1992, decomposed 
batteries used in military communication equipment during the Korean War era were 
unearthed as a roadway was being widened. Military personnel also discovered discarded 
charcoal canisters from air purifying respirators in this area. The discarded battery packs 
and charcoal canisters were observed in piles randomly located throughout the site. 

Table 2-1 summarizes the previous phases of environmental investigation and remedial 
actions conducted at IRP Site 85. 
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TABLE 2-1 
Chronology of Events—IRP Site 85 

Investigation 
Phase Date Reference Summary 

Pre-remedial 
Investigation 

1998 Baker 1998 Metals were detected in surface soil, subsurface soil, and 
groundwater samples collected near battery disposal piles 
(Figure 2-2). 

A Baseline Risk Assessment (BRA) identified potential 
risks to human receptors due to exposure to metals in 
surface soil and groundwater. An Engineering 
Estimate/Cost Analysis (EE/CA) was recommended. 

Engineering 
Estimate/Cost 
Analysis (EE/CA) 

1999 Baker 1999 The EE/CA recommended removal of soil and batteries 
through a Non-time-critical Removal Action (NTCRA), 
followed by re-evaluation of groundwater. 

Non-time-critical 
Removal Action 
(NTCRA) 

2000 OHM 2000 Excavation and removal of 158 tons of soil and debris from 
16 separate battery pile locations (Figure 2-2). Analytical 
data for confirmatory soil samples collected from battery 
pile excavations indicated that concentrations of metals 
were below USEPA Region III Industrial Soil Risk Based 
Criteria. 

Five groundwater monitoring wells were installed and 
groundwater monitoring was conducted from July 2001 
through July 2002. Analytical data indicated that metals 
were not detected at concentrations above federal or state 
regulatory criteria. 

No Further Action 
Decision Document 
(NADD) 

2005 CH2M HILL/ 
Baker 2005 

USEPA and NCDENR concurred with NFA status. 

Camp Johnson 
PA/SI 

2009 CH2M HILL 
2010 

Several metals were detected in soil and groundwater 
samples at concentrations exceeding regulatory screening 
criteria (Figure 2-3). However, only chromium in 
groundwater and select metals in surface soil pose 
potentially unacceptable risks to human and ecological 
receptors. Potentially unacceptable risks to human 
receptors were triggered by a groundwater sample 
collected from temporary monitoring well (TW-06) that 
contained a concentration of total chromium that exceeded 
the risk-based hexavalent chromium screening level. 
Potentially unacceptable risks to ecological receptors are 
due to elevated concentrations of select metals in surface 
soil. Thus, additional groundwater and surface soil 
assessment under an ESI was recommended. 

 

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

MCB CamLej lies within the Tidewater region of the Atlantic Coastal Plain Physiographic 
Province in North Carolina. This physiographic province stretches from Georgia to Long 
Island, New York. The Tidewater region is generally swampy and of low relief, with 
elevations averaging roughly 20 feet amsl. The physiography of the area is typical of the 
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Atlantic Coastal Plain with stepped terraces consisting of wide, gently eastward-sloping 
plains separated by linear, steeper, northward- and eastward-facing scarps (Figure 2-4). The 
topography is characterized by low elevations and relatively low relief across MCB CamLej. 
The surface elevations range from sea level to roughly 70 feet amsl, with most of MCB CamLej 
ranging from 20 to 40 feet amsl. The relief between stream and interstream areas typically 
ranges from 20 to 30 feet. The New River and its tributaries bisect the Base in a northwest to 
southeast alignment. 

Climatic conditions in southeastern North Carolina and at MCB CamLej are generally 
characterized by mild winters and hot, humid summers. Average annual precipitation in 
the area is approximately 50 inches. The average ambient air temperature is 63 degrees 
Fahrenheit (F) (U.S. Department of Agriculture 2002). 

2.4 Geology and Hydrogeology 

2.4.1 General Regional Geologic and Hydrogeologic Framework 
MCB CamLej is underlain by an eastward-thickening sediment wedge of marine and non-
marine origins ranging in age from early Cretaceous to Holocene. The wedge of sediment 
begins at the western boundary of the Atlantic Coastal Plain Physiographic Province, 
known as the Fall Line, and dips southeastward toward the coast. Along the coastline, 
several thousands of feet of interlayered, unconsolidated sediments are present, consisting 
of gravel, sand, silt, clay deposits, calcareous clays, shell beds, sandstone, and limestone that 
were deposited over pre-Cretaceous crystalline basement rock. Within the MCB CamLej area, 
about 1,500 feet of a sedimentary sequence overlie the crystalline basement rock. This 
sedimentary sequence includes seven aquifers and their associated confining units (less 
permeable beds of clay and silt) including the surficial, Castle Hayne, Beaufort, Peedee, 
Black Creek, and Upper and Lower Cape Fear Aquifers, shown in Table 2-2 (Cardinell, 
Berg, and Lloyd 1993). Three of the upper tertiary formations (Yorktown, Eastover, and 
Pungo River) shown on Table 2-2 are not present near MCB CamLej. 

Interstream areas generally provide the recharge for aquifers within the Coastal Plain region 
and have 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 vadose zone and upward leakage 
through confining units into streams, estuaries, swamps, and even the ocean also contribute 
to groundwater discharge. Near MCB CamLej, the New River estuary serves as the principal 
discharge area for groundwater from the Castle Hayne Aquifer (Harned, et al. 1989). 

2.4.2 Site-Specific Geologic and Hydrogeologic Framework 

Site Geology 
Previous investigations have encountered fine sands with varying amounts of silt extending 
to depths of at least 17 feet below ground surface (ft bgs). Thin clay lenses have been 
encountered at depths of approximately 2 to 4 ft bgs. These sediments are considered to 
belong to the undifferentiated Formation, a heterogeneous deposit that mantles much of 
MCB CamLej. 
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Site Hydrogeology 
Depths to groundwater at IRP Site 85 range between 10.22 to 15.67 ft bgs, and represent the 
upper surface (water table) of the unconfined surficial aquifer. Previous investigations have 
estimated the groundwater flow direction within the surficial aquifer to be generally 
southerly toward the New River. The horizontal hydraulic gradient within the vicinity of 
IRP Site 85 has been estimated to be roughly of 0.0053 feet per foot. Based on the lithology of 
the surficial aquifer, the hydraulic conductivity is estimated to range from 10-3 to 10-1 ft/day. 
In this area of the MCB CamLej, the surficial aquifer is underlain by the Castle Hayne 
aquifer. 

No active public water supply wells are located within a 1-mile radius of IRP Site 85 and the 
site is not located within a delineated wellhead protection area. 



 

 

TABLE 2-2 
Hydrostratigraphic Units of the North Carolina Coastal Plain 
Expanded Site Inspection Report 
IRP Site 85  
MCB CamLej 
North Carolina 

Geologic Units Hydrogeologic Units 

System Series Formation Aquifer and Confining Unit 

Quaternary Holocene/Pleistocene Undifferentiated Surficial Aquifer 

Tertiary 

Miocene Yorktown1 

Eastover1 

Pungo River1 

Belgrade2 

Yorktown confining unit 
Yorktown Aquifer 
Pungo River confining unit 
Pungo River Aquifer 
Castle Hayne confining unit 

Oligocene River Bend Castle Hayne Aquifer 

Beaufort confining unit3 
Beaufort Aquifer 

Eocene Castle Hayne  

Paleocene Beaufort 
Peedee Confining Unit 

Cretaceous 

Upper Cretaceous Peedee 

 
Black Creek and Middendorf 

Black Creek confining unit 
Black Creek Aquifer 

 

Cape Fear 

Upper Cape Fear confining unit 
Upper cape Fear Aquifer 
Lower Cape Fear confining unit 
Lower Cape Fear Aquifer 

Lower Cretaceous 
Unnamed deposits1 

Lower Cretaceous confining unit 
Lower Cretaceous  

Pre-Cretaceous basement rocks   

Notes: 
1Geologic and hydrologic units probably not present beneath MCB Camp Lejeune. 
2Constitutes part of the surficial aquifer and Castle Hayne confining unit in the study area. 
3Estimated to be confined to deposits of Paleocene age in the study area. 
Source: Harned et al., 1989. 
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Notes:
Shading indicates that concentration is more than two times the mean base background concentration for soil or groundwater
Italics indicates exceedance of NCSSLs or NCGWQS
Bold text indicates exceedance of Adjusted Industrial Soil RSLs or Adjusted Tapwater RSL
Underline indicates exceedance of Adjusted Residential Soil RSLs
U - The material was analyzed for, but not detected
J - Analyte present, value may or may not be accurate or precise
J+ - Analyte present, value may be biased high, actual value may be lower
NS - Not specified
SS - Surface Soil
SB - Subsurface Soil

Sample ID IR85-SS06-00-01-09C IR85-SB06-2-7-09C

Media Surface Soil Subsurface Soil

Metals (mg/kg)

Arsenic 0.83 J 1 J

Sample ID IR85-SS07-00-01-09C IR85-SB07-2-4-09C

Media Surface Soil Subsurface Soil

Metals (mg/kg)

Arsenic 0.78 J 2.3

Sample ID IR85-SS08-00-01-09C IR85-SB08-2-4-09C

Media Surface Soil Subsurface Soil

Metals (mg/kg)

Arsenic 0.85 J 0.92 J

Sample ID IR85-SS09-00-01-09C IR85-SB09-2-7-09C

Media Surface Soil Subsurface Soil

Metals (mg/kg)

Aluminum 3,370 J+ 12,000

Arsenic 1.1 J 1.7Sample ID IR85-SS10-00-01-09C IR85-SB10-2-7-09C

Media Surface Soil Subsurface Soil

Metals (mg/kg)

Arsenic 1.1 J 0.68 J

Sample ID IR85-SS11-00-01-09C IR85-SB11-2-7-09C

Media Surface Soil Subsurface Soil

Metals (mg/kg)

Arsenic 0.91 J 1.2 J

Sample ID IR85-SS12-00-01-09C IR85-SB12-2-7-09C

Media Surface Soil Subsurface Soil

Metals (mg/kg)

Arsenic 0.83 J 1.2 J

Sample ID IR85-SS14-00-01-09C IR85-SB14-2-7-09C

Media Surface Soil Subsurface Soil

Metals (mg/kg)

Arsenic 1.2 J 1.4 J

Iron 3,730 4,050 J+

Sample ID IR85-SS17-00-01-09C IR85-SB17-2-7-09C

Media Surface Soil Subsurface Soil

Pesticides (µµµµg/kg)

Dieldrin 1.9 J 2 U

Metals (mg/kg)

Arsenic 9.9 J 1.7 J

Iron 4,820 2,940

Manganese 10,700 5

Mercury 5 0.034 U

Thallium 18.7 2.5 U

Zinc 5,600 52.9

Sample ID IR85-SS15-00-01-09C

Media Surface Soil

Metals (mg/kg)

Arsenic 1.5 J

Manganese 294

Mercury 1.1

Sample ID IR85-SS16-00-01-09C

Media Surface Soil

Metals (mg/kg)

Arsenic 1.9

Iron 3,990

Manganese 417

Sample ID IR85-TW08-09C

Media Groundw ater

VOCs (µµµµg/L)

Methylene Chloride 14 J

Sample ID IR85-TW06-09C

Media Groundw ater

VOCs (µµµµg/L)

Methylene Chloride 190

Total Metals (µµµµg/L)

Aluminum 15,100

Chromium 18.9 J

Iron 6,900

Lead 15.9

Sample ID IR15-TW05-09C

Media Groundwater

Total Metals (µµµµg/L)

Iron 6,380

Dissolved Metals (µµµµg/L)

Iron 6,090

Sample ID IR85-SS18-00-01-09C

Media Surface Soil

Metals (mg/kg)

Antimony 5.9 J-

Arsenic 2.3 J

Cadmium 3.5

Chromium 8.5 J

Iron 11,500

Lead 614

Manganese 1,120

Mercury 8.8

Zinc 2,100

VOCs (µµµµg/L)

Methylene Chloride NS 5 4.8

Metals (µµµµg/L)

Aluminmum 1,886 NS 3,700

Chromium 3.13 10 0.043

Iron 5,999 300 2,600

Lead 3 15 NS

Camp 

Lejeune 

Background 

GW 2X Mean

NCGWQS 

(January, 

2010)

Adjusted 

Tap Water 

RSLs

Chemical Name

Metals (mg/kg)

Aluminmum 5,487 10,369 NS 99,000 7,700

Arsenic 0.626 2.12 5.8 1.6 0.39

Chromium 6.05 14.5 3.8 5.6 0.29

Iron 3,245 5,439 150 72,000 5,500

Lead 12.3 8.49 270 800 400

Manganese 13.7 9.25 65 2,300 180

Mercury 0.081 0.071 1 31 2.4

Thalllium 0.36 0.38 NS 6.6 0.51

Zinc 10.8 6.59 1,200 31,000 2,400

Chemical Name

Camp Lejeune 

Background SS 2X 

Mean

Camp Lejeune 

Background 

SB 2X Mean

 NCSSL 

(January, 

2010)

Adjusted 

Industrial 

Soil RSLs 

Adjusted 

Residential 

Soil RSLs



 
 
 

 

 

bpropst
Text Box
                                                                              Figure 2-4              Physiographic Provinces of Eastern North Carolina                                                      Expanded Site Inspection                                                                                                                                                          IRP Site 85                                                                         MCB CamLej                                                                       North Carolina 



&P

&P

N E W  R I V E R

M O R G A N

B A Y

1 mile radius
US Highway 17 By-pass

C
A

M
P

 K
N

O
X

 R
O

A
D

H
O

O
V

E
R

 R
O

A
D

M
O

N
T
F

O
R

D
 L

A
N

D
IN

G
 R

O
A

D

NC ROUTE 24

C
U

R
T

IS
 R

O
A

D

K
E

N
T

 R
O

A
D

PSW-AS203

PSW-AS131

Figure 2-5
Regional Public Supply Well Map

Expanded Site Inspection
IRP Site 85

MCB CamLej
North Carolina

´
0 2,000 4,0001,000

Feet

1 inch = 2,000 feet

  \\NORTHEND\PROJ\USNAVFACENGCOM\CAMPLEJEUNE\MAPFILES\SITE_85\ESI\FIGURE_2_5_REGIONAL_PSW_MAP.MXD  MARTESE 3/31/2011 09:16:17

Legend

&P Inactive Public Supply Well

1 mile buffer

IR Site 85 Boundary

Installation Boundary



 

ES040611072726MKE 3-1 

SECTION 3 

Field Investigation Activities 

Field activities were conducted in December 2010 in accordance with the standard operating 
procedures (SOPs) outlined in the Work Plan (CH2M HILL 2010a) and detailed in the 
Master Project Plans (CH2M HILL 2008a). 

3.1 Field Investigation Activities 
The ESI field activities consisted of the following: 

 Installation of one surficial aquifer monitoring well (IR85-MW06) 

 Collection of one groundwater sample from IR85-MW06 for total and hexavalent 
chromium analysis. 

 Collection of composite surface soil samples from 21 locations in 100 ft x 100 ft grids 
(IR85-SS19 through IR85-SS39), for antimony, cadmium, copper, lead, manganese, 
mercury, thallium, and zinc analysis. 

 Collection of discrete surface soil samples from 12 locations (IR85-SS40 through 
IR85-SS51) to assess the extent of surface soil impacts at 4 locations for antimony, 
cadmium, copper, lead, manganese, mercury, thallium, and zinc analysis. 

Soil and groundwater sample locations are shown on Figure 3-1 and the sampling summary 
can be found in Table 3-1. Detailed investigation activities conducted at IRP Site 85 are 
summarized below.  

3.2 Groundwater Assessment 

3.2.1 Well Installation 
To evaluate the potentially unacceptable risk to human health posed by chromium in 
shallow groundwater, monitoring well IR85-MW06 was installed (Figure 3-1). Prior to 
advancing the bore hole, subsurface utilities were cleared to 5 ft bgs using a hand auger. The 
bore hole for IR85-MW06 was advanced to 15 feet bgs using 4.25-inch inner diameter (ID) 
hollow-stem augers. During soil boring, soil samples were collected for lithologic 
characterization and described using the Unified Soil Classification System.  

Monitoring well IR85-MW06 was constructed in accordance with the North Carolina Well 
Construction Standards (NCWCS) and the Monitoring Well Installation SOP (CH2M HILL 
2008a) with 2-inch ID Schedule 40 polyvinyl chloride (PVC) well casing and a 10 ft section of 
0.010-inch machine-slotted well screen. The well was completed with a locking steel above 
grade surface completion. Table 3-2 provides a summary of the well construction 
information, and the boring log and well completion diagram are provided in Appendix A. 
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Monitoring well IR85-MW06 was developed by surging and over-pumping in accordance with 
the Monitoring Well Development SOP (CH2M HILL 2008a). Well development was considered 
complete after the pH, specific conductance, temperature, and turbidity had stabilized.  

3.2.2 Groundwater Sampling 
Following well development, monitoring well IR85-MW06 was purged and sampled using 
low-flow sampling techniques in accordance with the Low-Flow Groundwater Sampling from 
Monitoring Wells SOP (CH2M HILL 2008a). 

The groundwater sample was placed in laboratory-supplied bottleware, packed in an iced 
cooler, and shipped under chain-of-custody (COC) control by overnight courier to Katahdin 
Analytical Services in Scarborough, ME. The groundwater sample was analyzed for total 
and hexavalent chromium (SW846 7196A), as shown in Table 3-1. 

3.3 Surface Soil Assessment 
The field investigation included the collection of both composite and discrete surface soil 
samples, as discussed below.  

3.3.1 Composite Sampling 
Because the former battery piles and associated soils have been removed from the site, the 
site was divided into 22-100 ft by 100 ft grids to facilitate the collection of composite soil 
samples from unbiased locations (Figure 3-1). The composite samples (IR85-SS19 through 
IR85-SS39) consisted of 10 aliquots collected from random locations within each grid, at 
depths of 0 to 1 ft bgs. The 10 aliquots were composited into a single sample following the 
Homogenization of Soil and Sediment Samples SOP (CH2M HILL 2008a) and then placed in the 
appropriate sample containers. The soil samples were packed in an iced cooler and shipped 
under COC control by overnight courier to Katahdin Analytical Services. The samples were 
analyzed for antimony, cadmium, copper, lead, manganese, mercury, thallium, and zinc 
(SW846 6010B/7470A), as described in Table 3-1. 

One soil sample grid location (IR85-SS34), located in the northeast portion of the site, 
showed indications of potential disposal areas during field sampling, and the aliquot 
locations were biased toward this area. 

3.3.2 Discrete Sampling 
During the PA/SI, four areas that contained surface soil samples that triggered potentially 
unacceptable ecological risks were identified. To further assess these areas, discrete soil 
samples were collected in the vicinity of the PA/SI surface soil sample locations. A total of 
12 discrete surface soil samples (IR85-SS40 through IR85-SS51) were collected from depths 
of 0 to 1 foot below ground (Figure 3-1).  

The soil samples were packed in an iced cooler and shipped under COC control by 
overnight courier to Katahdin Analytical Services. The samples were analyzed for antimony, 
cadmium, copper, lead, manganese, mercury, thallium, and zinc (SW846 6010B/7470A), as 
described in Table 3-1. 
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3.4 Surveying 
Land surveying services were conducted in two phases in accordance with the Master 
Project Plans: 

 Phase 1 included the surveying of the center of each sample grid as shown in Figure 3-1.  
 Phase 2 of the land surveying occurred after environmental sampling activities were 

concluded and included surveying of the coordinates and elevations (Table 3-2) of the 
newly installed monitoring well and the discrete soil sample locations. 

3.5 Investigation-Derived Waste Management 
Investigation-derived waste (IDW) generated during the investigation was managed in 
accordance with Section 3.17 of the Master Project Plans. IDW included soil, liquid waste 
(such as purged groundwater or decontamination fluids), and personal protective 
equipment (PPE). Soil and liquids were placed in DOT-approved 55-gallon drums, labeled, 
and staged for disposal. Samples were collected from the drummed IDW for 
characterization purposes. Used PPE and trash were placed into opaque garbage bags and 
placed in an onsite dumpster. 

3.6 Data Tracking and Validation 
Field samples and their corresponding analytical tests were recorded on chain-of-custody 
(COC) forms, which were submitted with the samples to the laboratory. COC entries were 
checked against the Work Plan (CH2M HILL 2010a) to verify all designated samples were 
collected and submitted for the appropriate analyses. Upon receipt of the samples by 
Katahdin, a comparison to the field information was made to verify that each sample was 
analyzed for the correct parameters. A check was made to ensure that the proper number 
and types of quality assurance/quality control (QA/QC) samples were collected. Analytical 
data reports, in hard copy and electronic format, were submitted to DataQual for third-
party validation using the National Functional Guidelines for Superfund for Organic 
Methods Data Review (USEPA 2008), and National Functional Guidelines for Inorganic 
Data Review (USEPA 2004). The electronic data were downloaded to a CH2M HILL 
database. These steps (third-party validation and electronic data handling) serve to reduce 
inherent uncertainties associated with data authenticity and usability. 

 



 

TABLE 3-1 
Summary of Sampling Program 
Expanded Site Inspection Report 
IRP Site 85  
MCB CamLej 
Jacksonville, North Carolina 
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(approximately 7-10 ft) 
at one location shown 

on Figure 4-1 

X X  

Composite 
Surface Soil 

IR85-SS19 through 
IR85-SS39 

IR85-SS19-10D through 
IR85-SS39-10D 

Composite samples 
collected from a 0 – 1 ft 

bgs at each location 
shown on Figure 4-1 
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Surface Soil 
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Discrete samples 
collected from a 0 – 1 ft 

bgs at each location 
shown on Figure 4-1 
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Notes: 
ft bgs – feet below ground surface 
 
 
 
 
 



TABLE 3-2
Monitoring Well Construction Information
Expanded Site Inspection Report
IRP Site 85
MCB CamLej
Jacksonville, North Carolina

Monitoring Well 
ID

Date          
Installed

Date Water 
Level 

Measured

Casing 
Diameter 
(inches)

Screened 
Interval        
(ft bgs)

TOC Elevation  
(ft amsl)

Ground 
Surface 

Elevation      
(ft amsl)

Well Depth     
(ft bgs)

Depth to Water 
(ft btoc)

Water 
Elevation      
(ft amsl)

IR85-MW06 12/27/2010 12/28/2010 2 5 to 15 17.92 15.18 15 11.4 6.52

Notes:
ft amsl - feet above mean sea level
ft bgs - feet below ground surface
ft btoc - feet below top of casing

Page 1 of 1
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SECTION 4 

Findings 

 The following subsections present and summarize the findings of the field investigation 
discussed in Section 3. 

4.1 Regulatory Criteria 
Analytical results for surface soil and groundwater collected during the ESI were compared 
to regulatory standards or other applicable criteria to evaluate the nature and extent of 
contamination for previously identified contaminants of concern. 

The concentrations of total and hexavalent chromium detected in the groundwater sample 
were compared to the North Carolina Groundwater Quality Standard (NCGWQS), the 
Maximum Contaminant Level (MCL), and twice the mean Base background. In accordance 
with Subchapter 2L of the North Carolina Administrative Code (NCAC) Title 15A, when the 
MCL for a constituent is lower than the NCGWQS, the MCL should be referenced. 

Surface soil analytical data were compared to the adjusted USEPA Residential and 
Industrial RSLs for Chemical Contaminants at Superfund Sites and twice the mean Base 
background. 

Tables 4-1 and 4-2 list the chemical-specific regulatory criteria used to evaluate soil and 
groundwater analytical results. 

 NCGWQS—The State of North Carolina, through rules of Subchapter 2L of NCAC Title 
15A, establishes a series of classifications and water quality standards that are 
appropriate for the purpose of classifying groundwater in the state. NCGWQS are 
enforceable standards intended to provide a guidance level in preventing groundwater 
pollution above naturally occurring levels of specified chemical constituents. The goal is 
to preserve and protect present and anticipated uses of groundwater. 

 MCLs—MCLs are enforceable standards promulgated under the Safe Drinking Water 
Act for public water supplies consumed by a minimum of 25 persons. The MCLs are 
designed for the protection of human health, based on laboratory or epidemiological 
studies. They are designed to prevent adverse human health effects associated with a 
70-year lifetime exposure for an average adult (70 kilograms) consuming 2 liters of water 
per day. Contaminants exceeding MCLs must be treated or removed from the potable 
public water supply. 

 USEPA RSLs—The USEPA RSLs have been combined with similar risk-based screening 
levels used by Regions 3 and 6 into the RSLs for chemical contaminants at Superfund sites. 
The RSLs, adjusted for noncarcinogens to account for exposure to multiple constituents, 
are human health risk based goals for assessing industrial and residential properties. 
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4.2 Background Concentrations 
To identify analytes present in soil that are reflective of a potential site-related release, 
concentrations of naturally occurring and anthropogenic compounds were compared to 
twice the mean Base background concentrations established for MCB CamLej (Baker 2001). 
Base-wide background groundwater and soil quality was established for the Background 
Investigation Report by collecting samples from non-impacted areas that represent the 
underlying geologic conditions at MCB CamLej and areas indicative of anthropogenic 
background conditions. 

4.3 Surface Soil 
At total of 33 surface soil samples were analyzed for antimony, cadmium, copper, lead, 
manganese, mercury, thallium, and zinc by Method SW-846 6010B. Table 4-1 presents a 
summary of the laboratory analytical data. 

With the exception of thallium, all target analytes were detected at concentrations greater 
than base background conditions. However, none of the target analytes exceeded regulatory 
criteria (adjusted Industrial or Residential RSLs). Figure 4-1 illustrates the locations of 
samples that exceeded base background. 

4.4 Groundwater Analytical Results 
The groundwater sample collected from IR85-MW06 was analyzed for total chromium by 
Method SW-846 6010B and hexavalent chromium by Method SW-846 7196A. Table 4-2 
presents the laboratory data. The groundwater quality parameters measured immediately 
prior to sample collection can be found on Table 4-3.  

The target analytes were not detected at or above the method detection limit. 



TABLE 4-1
Surface Soil Analytical Results
Expanded Site Inspection Report
IRP Site 85
MCB CamLej
Jacksonville, North Carolina

Station ID
Sample ID

Sample Date

Chemical Name

Metals (mg/kg)
Antimony 0.447 41 3.1 0.42 UJ 0.35 UJ 0.45 UJ 0.5 UJ 0.41 UJ 0.42 UJ 1.2 J 0.47 UJ 0.49 UJ 0.43 UJ 0.4 UJ 0.42 UJ 0.48 UJ
Cadmium 0.033 80 7 0.02 J 0.21 U 0.27 U 0.3 U 0.24 U 0.25 UJ 0.01 J 0.007 J 0.3 U 0.26 UJ 0.03 J 0.01 J 0.01 J
Copper 4.83 4,100 310 2.8 2.5 1.1 J 1.6 J 1 J 1.9 J 7.6 10.2 0.87 J 0.84 J 4.9 3.9 3.8
Lead 12.3 800 400 9.4 7.7 5.6 7.8 6.2 7.6 J 16.1 9.9 5.1 4.1 J 14.5 J 13.5 J 12.7 J
Manganese 13.7 2,300 180 21.3 19.8 9.6 11.6 12 14.2 J 16.1 14.3 10.6 9.2 J 23.2 J 20.9 J 17.5 J
Mercury 0.081 31 2.3 0.03 J 0.03 J 0.02 J 0.03 J 0.02 J 0.03 0.02 J 0.02 J 0.01 J 0.02 J 0.06 0.05 J 0.12 J
Thallium 0.36 0.078 1 0.42 U 0.35 U 0.45 U 0.5 U 0.41 U 0.42 UJ 0.41 U 0.47 U 0.49 U 0.43 UJ 0.4 UJ 0.42 UJ 0.48 UJ
Zinc 10.8 31,000 2,300 44.5 J 28.5 J 3.1 J 22.8 J 9.8 J 8 J 68.3 J 19.4 J 3.2 J 11.3 J 35 J 50.6 J 36.8 J

Notes: t ESI Report\Tables\[Table 4-1 - Surface Soil Analytical Results.xls]

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

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

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - Milligrams per kilogram

NS- Not specified

Bold text indicates exceedance of Adjusted Industrial Soil RSLs 

Underline indicates exceedance of Adjusted Residential Soil RSLs

J - Analyte present, value may or may not be accurate or precise
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IR85-SS26-10D

12/29/10

IR85-SS22

IR85-SS22-10D

12/29/10

IR85-SS23

IR85-SS23-10D

12/28/10

IR85-SS20

IR85-SS20-10D

12/29/10

IR85-SS19 IR85-SS21

IR85-SS21-10D

12/29/10

Camp Lejeune 
Background 2X 

Mean

Adjusted Industrial 
Soil RSL              

(Nov, 2010)

Adjusted Residential 
Soil RSLs 

(Nov, 2010)

IR85-SS19-10D

12/29/10

IR85-SS19D-10D

12/29/10
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TABLE 4-1
Surface Soil Analytical Results
Expanded Site Inspection Report
IRP Site 85
MCB CamLej
Jacksonville, North Carolina

Station ID
Sample ID

Sample Date

Chemical Name

Metals (mg/kg)
Antimony 0.447 41 3.1
Cadmium 0.033 80 7
Copper 4.83 4,100 310
Lead 12.3 800 400
Manganese 13.7 2,300 180
Mercury 0.081 31 2.3
Thallium 0.36 0.078 1
Zinc 10.8 31,000 2,300

Notes: t ESI Report\Tables\[Table 4-1 - Surface Soil Analytical Results.xls]

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

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

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - Milligrams per kilogram

NS- Not specified

Bold text indicates exceedance of Adjusted Industrial Soil RSLs 

Underline indicates exceedance of Adjusted Residential Soil RSLs

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

Camp Lejeune 
Background 2X 

Mean

Adjusted Industrial 
Soil RSL              

(Nov, 2010)

Adjusted Residential 
Soil RSLs 

(Nov, 2010)

0.41 UJ 0.45 UJ 0.4 UJ 0.51 UJ 0.48 UJ 0.39 UJ 0.47 UJ 0.56 UJ 0.41 UJ 0.39 UJ 0.48 UJ 0.54 UJ 0.49 UJ
0.25 U 0.27 U 0.24 U 0.31 U 0.04 J 0.06 J 0.28 UJ 0.34 UJ 0.19 J 0.23 UJ 0.29 UJ 0.32 UJ 0.29 UJ
1.3 J 8.6 2.7 1.2 J 2.9 3.7 2.2 J 2.4 J 13 2.3 2.1 J 0.62 J 1.8 J
5.7 10.4 4.6 6 8.9 11.4 J 8 J 8.9 J 31.5 J 9 J 7.4 J 4.2 J 8.5 J

14.4 15.1 10.9 13.4 34 26.9 J 12.8 J 8.9 J 59.5 J 14.4 J 12.8 J 12.2 J 21.4 J
0.13 0.07 0.02 J 0.05 0.1 0.1 0.04 0.05 0.19 0.03 0.03 J 0.03 J 0.04
0.41 U 0.45 U 0.4 U 0.51 U 0.48 U 0.39 UJ 0.47 UJ 0.56 UJ 0.41 UJ 0.39 UJ 0.48 UJ 0.54 UJ 0.49 UJ
10.9 J 29.4 J 5.8 J 13.3 J 53.1 J 80.6 J 24.1 J 9.6 J 140 J 15.7 J 14.3 J 4.1 J 7.4 J

IR85-SS41

IR85-SS41-10D

12/28/10

IR85-SS39D-10D

12/28/10

IR85-SS40

IR85-SS40-10D

12/28/10

IR85-SS39IR85-SS38

IR85-SS38-10D

12/28/10

IR85-SS39-10D

12/28/10

IR85-SS36

IR85-SS36-10D

12/28/10

IR85-SS37

IR85-SS37-10D

12/28/10

IR85-SS34

IR85-SS34-10D

12/28/10

IR85-SS35

IR85-SS35-10D

12/28/10

IR85-SS32

IR85-SS32-10D

12/29/10

IR85-SS33

IR85-SS33-10D

12/28/10

IR85-SS30

IR85-SS30-10D

12/29/10

IR85-SS31

IR85-SS31-10D

12/29/10
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TABLE 4-1
Surface Soil Analytical Results
Expanded Site Inspection Report
IRP Site 85
MCB CamLej
Jacksonville, North Carolina

Station ID
Sample ID

Sample Date

Chemical Name

Metals (mg/kg)
Antimony 0.447 41 3.1
Cadmium 0.033 80 7
Copper 4.83 4,100 310
Lead 12.3 800 400
Manganese 13.7 2,300 180
Mercury 0.081 31 2.3
Thallium 0.36 0.078 1
Zinc 10.8 31,000 2,300

Notes: t ESI Report\Tables\[Table 4-1 - Surface Soil Analytical Results.xls]

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

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

U - The material was analyzed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate

mg/kg - Milligrams per kilogram

NS- Not specified

Bold text indicates exceedance of Adjusted Industrial Soil RSLs 

Underline indicates exceedance of Adjusted Residential Soil RSLs

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

Camp Lejeune 
Background 2X 

Mean

Adjusted Industrial 
Soil RSL              

(Nov, 2010)

Adjusted Residential 
Soil RSLs 

(Nov, 2010)

0.4 UJ 0.44 UJ 0.37 UJ 0.36 UJ 0.44 UJ 0.49 UJ 0.48 UJ 0.48 UJ 0.47 UJ 0.4 UJ 0.5 UJ
0.07 J 0.01 J 0.007 J 0.22 UJ 0.15 J 0.26 J 0.29 UJ 0.02 J 0.01 J 0.24 U 0.3 U
5.9 3 1.9 3.5 0.94 J 12.2 2.6 6 J 4.7 J 0.91 J 5

9 J 9.4 J 11.7 J 8.7 J 3.7 J 181 J 6 J 22.3 J 16.8 J 3.9 15.6
28.2 J 13.3 J 11.8 J 26.6 J 12.4 J 60.9 J 23.2 J 44.6 J 65.2 J 11.8 34.4
0.1 0.04 0.05 0.07 0.005 J 0.2 0.04 0.07 J 0.11 J 0.008 J 0.07
0.4 UJ 0.44 UJ 0.37 UJ 0.36 UJ 0.44 UJ 0.49 UJ 0.48 UJ 0.48 U 0.47 U 0.4 U 0.5 U

46.3 J 20.3 J 10.3 J 38.5 J 32.8 J 278 J 61.1 J 28.6 J 46.4 J 4.7 J 41.2 J

IR85-SS50

IR85-SS50-10D

12/29/10

IR85-SS51

IR85-SS51-10D

12/29/10

IR85-SS49-10D

12/29/10

IR85-SS49D-10D

12/29/10

IR85-SS49IR85-SS47

IR85-SS47-10D

12/29/10

IR85-SS48

IR85-SS48-10D

12/29/10

IR85-SS45

IR85-SS45-10D

12/28/10

IR85-SS46

IR85-SS46-10D

12/29/10

IR85-SS43

IR85-SS43-10D

12/28/10

IR85-SS44

IR85-SS44-10D

12/28/10

IR85-SS42

IR85-SS42-10D

12/28/10
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TABLE 4-2
Groundwater Analytical Results
Expanded Site Inspection Report
IRP Site 85
MCB CamLej
Jacksonville, North Carolina

Station ID
Sample ID
Sample Date

Metals (µg/l)
Chromium 3.13 100 10 4 U 4 U
Chromium (hexavalent) NS NS NS 12.5 U 12.5 U
Chromium III and compounds NS NS NS 25 U 25 U

Notes: nded SI\Draft ESI Report\Tables\[Table 4-2 - Groundwater Analytical Results.xls]

µg/l - Micrograms per liter

NS- Not specified

IR85-GW06D-10D

12/28/10

IR85-MW06

U - The material was analyzed for, but not detected

NCGWQS - North Carolina Groundwater Quality Standards

MCL - EPA Maximum Contaminant Level

NCGWQS          
(January 2010)

MCL               
(May 2009)

MCB CamLej 
Background        

2X Mean
IR85-GW06-10D

12/28/10

Page 1 of 1



TABLE 4-3
Groundwater Quality Parameter Data
Expanded Site Inspection Report
IRP Site 85
MCB CamLej
Jacksonville, North Carolina

Monitoring Well 
ID Date Sampled

Depth to 
Water

 (ft bgs)

TOC         
Elevation     
(ft amsl)

Water 
Elevation     
(ft amsl)

pH 
(SU) 

Conductivity
 (mS/cm)

Dissolved 
Oxygen 
(mg/L)

Temperature 
(°Celsius)

Turbidity     
(NTU)

ORP       
(mV)

IR85-MW06 12/28/2010 11.40 17.92 6.52 4.98 0.041 7.13 16.07 5.18 13.6

Notes:

ft - feet

bgs - below ground surface

SU - standard units

mS/cm - miliSiemens per centimeter

mg/L - milligram per liter

NTU - nepholometric turbidity units

mV - millivolts
o ‐ degrees

Page 1 of 1
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IR85-MW06

Figure 4-1
Surface Soil Exceedances
Expanded Site Inspection

IRP Site 85
MCB CamLej

North Carolina

´
0 100 20050
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Legend

!< Monitoring Well
!( Discrete Soil Sample
!( Composite Soil Sample

100ft x100ft grid

IR Site 85 Boundary

1 inch = 100 feet
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Sample ID

Sample Date

Manganese 21.3

Zinc 44.5 J

IR85-SS19-10D

12/29/10

Sample ID

Sample Date

Zinc 22.8 J

IR85-SS21-10D

12/29/10

Sample ID

Sample Date

Manganese 14.2 J

12/28/10

IR85-SS23-10D

Sample ID

Sample Date

Copper 10.2

Manganese 14.3

Zinc 19.4 J

IR85-SS25-10D

12/29/10

Sample ID

Sample Date

Zinc 11.3 J

IR85-SS27-10D

12/28/10

Sample ID

Sample Date

Copper 4.9

Lead 14.5 J

Manganese 23.2 J

Zinc 35 J

IR85-SS28-10D

12/28/10

Sample ID

Sample Date

Lead 13.5 J

Manganese 20.9 J

Mercury 0.12 J

Zinc 50.6 J

IR85-SS29-10D

12/28/10

Sample ID

Sample Date

Manganese 14.4

Mercury 0.13

Zinc 10.9 J

12/29/10

IR85-SS30-10D

Sample ID

Sample Date

Copper 8.6

Manganese 15.1

Zinc 29.4 J

IR85-SS31-10D

12/29/10

Sample ID

Sample Date

Zinc 13.3 J

IR85-SS33-10D

12/28/10

Sample ID

Sample Date

Cadmium 0.06 J

Manganese 26.9 J

Mercury 0.1

Zinc 80.6 J

IR85-SS35-10D

12/28/10

Sample ID

Sample Date

Zinc 24.1 J

IR85-SS36-10D

12/28/10

Sample ID

Sample Date

Manganese 14.4 J

Zinc 15.7 J

IR85-SS39-10D

12/28/10

Sample ID

Sample Date

Manganese 21.4 J

IR85-SS41-10D

12/28/10

Sample ID

Sample Date

Cadmium 0.07 J

Copper 5.9

Manganese 28.2 J

Mercury 0.1

Zinc 46.3 J

12/28/10

IR85-SS42-10D

Sample ID

Sample Date

Zinc 20.3 J

IR85-SS43-10D

12/28/10

Sample ID

Sample Date

Manganese 26.6 J

Zinc 38.5 J

IR85-SS45-10D

12/28/10

Sample ID

Sample Date

Cadmium 0.15 J

Zinc 32.8 J

IR85-SS46-10D

12/29/10

Sample ID

Sample Date

Cadmium 0.26 J

Copper 12.2

Lead 181 J

Manganese 60.9 J

Mercury 0.2

Zinc 278 J

12/29/10

IR85-SS47-10D

Sample ID

Sample Date

Manganese 23.2 J

Zinc 61.1 J

IR85-SS48-10D

12/29/10

Sample ID

Sample Date

Copper 6 J

Lead 22.3 J

Manganese 65.2 J

Mercury 0.11 J

Zinc 46.4 J

IR85-SS49-10D

12/29/10

Sample ID

Sample Date

Copper 5

Lead 15.6

Manganese 34.4

Zinc 41.2 J

IR85-SS51-10D

12/29/10

Sample ID

Sample Date

Antimony 1.2 J

Copper 7.6

Lead 16.1

Manganese 16.1

Zinc 68.3 J

IR85-SS24-10D

12/29/10

Sample ID

Sample Date

Cadmium 0.04 J

Manganese 34

Mercury 0.1

Zinc 53.1 J

IR85-SS34-10D

12/28/10

Sample ID

Sample Date

Cadmium 0.19 J

Copper 13

Lead 31.5 J

Manganese 59.5 J

Mercury 0.19

Zinc 140 J

IR85-SS38-10D

12/28/10

Notes:
Shading indicates that concentration is more than two times the mean
base background concentration for surface soil
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

Antimony 0.447 41 3.1

Cadmium 0.033 80 7

Copper 4.83 4,100 310

Lead 12.3 800 400

Manganese 13.7 2,300 180

Mercury 0.081 31 2.3

Zinc 10.8 31,000 2,300

Adjusted 

Residential 

Soil RSLs                                          

(Nov, 2010)Total Metals (mg/kg)

MCB CamLej 

Background 2X 

Mean

Adjusted 

Industrial Soil 

RSLs                                      

(Nov, 2010)
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SECTION 5 

Human Health Risk Screening Update 

A human health risk screening (HHRS) was performed as part of the Camp Johnson PA/SI 
and included soil and groundwater samples collected from IRP Site 85. The PA/SI HHRS did 
not identify potentially unacceptable human health risks due to exposure to soil at IRP Site 85. 
However, the PA/SI HHRS identified potentially unacceptable human health risks due to 
exposure to chromium in groundwater. Further investigation was recommended, and 
groundwater sampling was conducted as discussed in Section 3. The initial HHRS was 
updated to include the results of the additional IRP Site 85 ESI field investigation and is 
summarized below. The additional data were not quantitatively evaluated in the HHRS, but 
were discussed qualitatively to support the conclusions for this updated HHRS.  

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

 Estimated values flagged with a J, J-, or J+ qualifiers were treated as detected 
concentrations. 

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

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

5.1 Human Health Conceptual Site Model 
The human health conceptual site model (CSM) presents an overview of site conditions, 
potential contaminant migration pathways, and exposure pathways to potential receptors. 
The human health CSM for soil and groundwater is presented in Figure C-1 in Appendix C 
and detailed in the Camp Johnson PA/SI report (CH2M HILL 2010b).  

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

The HHRS was conducted in three steps using a risk ratio technique (Navy 2000). If 
constituents or chemicals of possible concern (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. 

5.2.1 Step 1 
The maximum detected analyte concentrations for each medium were compared to USEPA 
risk-based screening levels (USEPA 2010a), other human health risk screening levels (if 
appropriate), and two times the mean background concentration (for inorganics). RSLs 
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based on noncarcinogenic effects were divided by 10 to account for exposure to multiple 
constituents (i.e., were adjusted to a hazard quotient [HQ] of 0.1, from the HQ of 1 used on 
the RSL table). RSLs based on carcinogenic endpoints were used as presented in the RSL 
table, and are based on a carcinogenic risk of 1 × 10-6.  

The soil 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, industrial workers, construction workers).  

The groundwater data were compared to tap water RSLs. Groundwater data were also 
compared to MCLs and the NCGWQS, however, these comparisons were not used to 
identify the groundwater COPCs to carry forward to Step 2.  

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

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

5.2.2 Step 2 
For analytes identified as COPCs in Step 1, a corresponding risk level was calculated using 
the following equation: 

   
       

 

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 10-6 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 5 × 10-5, the anayltes contributing to these values are retained as COPCs and carried 
forward to Step 3. 

5.2.3 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. If the cumulative 
corresponding HI by target organ/effect is greater than 0.5, or the cumulative 
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corresponding carcinogenic risk is greater than 5 × 10-5, 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. 

5.3 Human Health Risk Screening Results 
The human health risk-based screening (comparison to risk-based criteria and background 
levels, Step 1) and risk ratio evaluation (Steps 2 and 3) were performed for the IRP Site 85 
surface soil, combined surface and subsurface soil, and groundwater.  

5.3.1 Surface Soil Risk Screening  

Tables 2.1 through 2.1b of Appendix C present the risk-based screening and risk ratio 
evaluation for surface soil as conducted for the PA/SI. Based on the three-step screening 
process, manganese was identified as a COPC. Manganese was only detected in 1 of the 
13 surface soil samples at a concentration above the RSL. This concentration was 10 times 
higher than the next highest detection. All of the potential risk associated with manganese is 
associated with only one sample. Additionally, manganese is an essential human nutrient. 
Therefore, it is not expected that exposure to surface soil would result in unacceptable risks 
to human receptors requiring additional action or remediation at the site.  

The ESI surface soil samples were compared to the PA/SI surface soil samples and the 
maximum detected concentrations of the ESI surface soil samples were below the 
concentrations detected during the PA/SI. Therefore, the ESI surface soil samples do not 
change the results of the initial risk screening, and there are no potential unacceptable 
human health risks due to exposure to surface soil at IRP Site 85. 

5.3.2 Surface and Subsurface Soil Risk Screening  
The risk-based screening and risk ratio evaluation for surface and subsurface soil data 
collected during the PA/SI are presented in Tables 2.2 through 2.2b of Appendix C. Based 
on the three-step screening process, aluminum and manganese were identified as COPCs. 
Manganese was detected in only 1 of the 23 soil samples at a concentration above the RSL. 
This concentration was ten times higher than the next highest detection. Therefore, all 
potential risk associated with manganese is associated with only one sample (a surface soil 
sample). Additionally, manganese is an essential human nutrient. Aluminum was identified 
as a COPC since it affects the same target organ as manganese. Aluminum alone does not 
contribute a hazard above the acceptable screening level HI of 0.5. Therefore, it is not 
expected that exposure to soil would result in unacceptable risks to human receptors 
requiring additional action or remediation at the site. 

5.3.3 Groundwater Risk Screening  

Tables 2.3 and 2.3b of Appendix C present the PA/SI risk-based screening and risk ratio 
evaluation for the groundwater. The initial risk-based screening identified chromium as a 
COPC. In the absence of chromium speciation information for the groundwater samples, the 
tap water RSL for hexavalent chromium, the more toxic (and carcinogenic) form of 
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chromium, was used as the screening value for total chromium. The use of hexavalent 
chromium for comparison to total chromium is extremely conservative since the presence of 
trivalent chromium is strongly favored in natural waters because the concentrations of 
constituents known to reduce hexavalent chromium to trivalent chromium generally far 
outweigh the concentrations of the few constituents known to oxidize trivalent chromium to 
hexavalent chromium. Furthermore, once reduced, trivalent chromium is very stable in 
aquatic environments and highly unlikely to oxidize to hexavalent chromium. Thus, 
chromium in groundwater is more likely to be in trivalent form than in hexavalent form 
(Fendorf and Zasoski 1992; Milacic and Stupar 1995; Weaver and Hochella 2003). 

To further evaluate the potential risks associated with chromium, a permanent monitoring 
well (IR85-MW06) was installed at the location of the temporary monitoring well with the 
detected concentration that exceeded the Base-wide background concentration (IR85-TW06). 
A sample was collected from this monitoring well on December 28, 2010 and analyzed for 
total chromium and hexavalent chromium. Total chromium and hexavalent chromium were 
not detected in this sample and the detection limits were below the applicable RSL 
(chromium [VI] tap water RSL). Although total chromium was detected in two of the 
temporary monitoring wells at concentrations exceeding the chromium (VI) tap water RSL 
and one of the temporary wells exceeding the background concentration, it was not detected 
at a concentration exceeding the chromium (III) RSL and was not detected in the permanent 
monitoring well at the same location. Therefore, chromium is not considered a COPC for 
groundwater. It is not expected that exposure to groundwater would result in unacceptable 
risks to human receptors. 
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SECTION 6 

Ecological Risk Assessment 

The following ecological risk assessment (ERA) includes Steps 1 and 2 (screening-level ERA) 
and Step 3a (baseline bERA) of the ERA process. An ecological risk screening (ERS) was 
performed in 2010 to evaluate surface soil, subsurface soil, and groundwater data collected 
in 2009 (CH2M HILL 2010). The results of the ERS indicated that analytes detected in 
subsurface soil and groundwater did not pose significant risks to ecological receptors. 
However, the concentrations of eight metals detected in surface soil samples were more 
than twice the mean base background levels (Baker 2001) and additional investigation of 
IRP Site 85 surface soil was recommended. This ERA evaluates the surface soil data that 
were collected at IRP Site 85 in 2009 and 2010, and was performed in accordance with the 
following guidance: 

 Ecological Risk Assessment Guidance for Superfund (RAGS): Process for Designing and 
Conducting Ecological Risk Assessments (USEPA 1997) 

 Region 4 Ecological Risk Assessment Bulletins—Supplement to RAGS (USEPA 2001) 

 Navy Guidance for Conducting Ecological Risk Assessments (Navy 2003) 

 NCDENR Guidelines for Performing Screening Level Ecological Risk Assessments within the 
North Carolina Division of Waste Management (NCDENR 2003) 

6.1 Step 1—Preliminary Problem Formulation and Ecological 
Effects Evaluation 

6.1.1 Problem Formulation  
The problem formulation covers the physical layout of the site, its history and ecology, 
available analytical data, fate and transport mechanisms, complete exposure pathways, and 
receptors of concern.  

6.1.2 Site Description 
A detailed description of IRP Site 85, the former Camp Johnson Battery Dump shown in 
Figure 2-2, can be found in Section 2.  

Regional Ecological Setting 
The New River is a coastal blackwater river. The New River watershed sits within Onslow 
County and includes the Base and the City of Jacksonville to the north.  

The watershed upgradient of Jacksonville is characterized by gum-cypress swamps, with 
upland areas used primarily for forestry and agriculture. At Jacksonville, the river widens into 
a broad, slow-moving tidal embayment. It discharges into the Atlantic Ocean through a 
narrow opening called New River Inlet. Jacksonville and the Base comprise the majority of 
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land in the lower watershed (the area downstream of the U.S. 17 bridge). There are 223 stream 
miles, 22,810 estuarine acres, and 15 miles of Atlantic coastline in this subbasin. 

This portion of the North Carolina coast consists of sandy beaches. The adjacent upland area 
transitions to a region of pines (Pinus sp.), scrub oaks (Quercus sp.), sweet gum (Liquidambar 
styraciflua), and dogwood (Cornus sp.). Wire grass (Cynodon dactylon) is the primary 
undergrowth species. The area is interspersed with bottomland hardwood forests which are 
dominated by bald cypress (Taxodium distichum), swamp tupelo (Nyssa sylvatica var. biflora), 
and white cedar (Chamaecyparis thyoides). Croplands are common in this area, and consist of 
mostly corn, cotton, peanuts, and tobacco.  

The climate in Jacksonville is characterized by short, mild winters and long, hot, humid 
summers. Average annual net precipitation is approximately 50 inches. Ambient air 
temperatures generally range from 33 to 53 F in the winter months, and 71F to 88F during 
the summer months. 

IRP Site 85 Ecological Setting 
IPR Site 85 covers approximately 4.5 acres of relatively flat terrain. The site is wooded with 
predominately conifers, and has a relatively open canopy. The understory is heavily 
vegetated with saplings and vines. No surface water features or wetlands are found onsite. 
A stream is located about 275 feet north of the site.  

Terrestrial bird and mammal species representative of IRP Site 85 include the American 
robin, mourning dove, Eastern screech owl, short-tailed shrew, white-footed mouse, red fox, 
and white-tailed deer. 

The ecological checklist in Appendix D identifies the terrestrial and aquatic habitats onsite 
or nearby. Threatened or endangered species located in Onslow County are not expected to 
occur at the site or in adjacent areas (Table D-1 in Appendix D).  

6.1.3 Summary of Available Analytical Data for Soil 
The ERA evaluated 46 surface soil samples (plus 6 field duplicates) collected from 0 to 1 ft bgs 
during the July 2009 and December 2010 sampling events. Table D-2 in Appendix D 
summarizes the sample data. The samples collected in 2009 were analyzed for metals, 
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), 
polychlorinated biphenyls (PCBs), and pesticides. The 2010 samples were analyzed for 
antimony, cadmium, copper, lead, manganese, mercury, thallium, and zinc.  

6.1.4 Fate and Transport Mechanisms 
Release and transport mechanisms for the site, as they relate to ecological exposures, are 
discussed below.  

 Leaching to Groundwater—The groundwater onsite was previously assessed in an ERS 
and the results indicated no analytes posed a significant risk to ecological receptors. 
Additionally, groundwater is considered too deep to support a complete exposure 
pathway to terrestrial receptors.  
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 Volatilization—Volatilization is not expected to be a significant exposure pathway. 
Burrowing may occur on the site, but burrow depths are likely to be shallow given the 
type of receptors present. This pathway is not expected to be significant because the 
detected concentrations of VOCs were below ecological screening values and were not 
widespread in soils. Many of the detected VOCs are likely to be laboratory contaminants 
(such as acetone, 2-butanone, or methylene chloride).  

 Dust—Soil dust at the site is not expected to be significant. Most of the site is covered 
by vegetation.  

6.1.5 Conceptual Site Model 
Information regarding the general habitat features of IRP Site 85 and the fate and transport 
of the chemicals associated with site media was used to build an ecological CSM. Key 
components of the CSM include sources, release and transport mechanisms, exposure 
media, receptors, and exposure routes (Figure D-1). 

Potentially complete and significant exposure pathways to terrestrial ecological receptors 
include the following: 

 Direct exposure to terrestrial plants (root uptake) and soil invertebrates (dermal and 
direct ingestion) 

 Incidental ingestion and dermal exposure for wildlife  

 Food chain (prey consumption) exposures for wildlife 

Based on the previous ERS, the most significant exposure source is surface soil within the 
site. Analytes were not detected in the subsurface soil and groundwater at concentrations 
that pose potential risks to ecological receptors. The nearest surface water feature is 275 feet 
north and upgradient of the site. Consequently, groundwater that potentially migrates 
offsite and discharges to surface water would not likely cause significant ecological risks to 
aquatic receptors.  

6.1.6 Ecological Effects Evaluation 
The potential for effects from exposure to each medium was initially evaluated by 
comparing ecological screening values (ESVs) to maximum concentrations (Step 2) of 
constituents detected at the site. The previous ecological risk screening did not identify 
potential risks due to exposure to groundwater and is not included in this evaluation. For 
soil, USEPA’s Ecological Soil Screening Levels (SSLs; USEPA 2009) were preferentially 
selected over USEPA Region 4 values (USEPA, 2001). When no Ecological SSL was available 
for a constituent, the USEPA Region 4 value was selected. Maximum surface soil 
concentrations were also compared to MCB CamLej background concentrations.  

6.2 Step 2—Preliminary Exposure Estimate and 
Risk Calculation 

In Step 2, risk to ecological receptors was evaluated by calculating Hazard Quotients (HQs) 
for surface soil by dividing the exposure point concentration (EPC) by the corresponding 
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medium-specific ESV. Maximum concentrations for detected analytes and maximum 
detection limits for undetected analytes were used to conservatively estimate potential 
chemical exposures to ecological receptors (Table D-3). 

North Carolina screening level ecological risk assessment (SLERA) guidance (NCDENR 2003) 
requires that constituents falling into one of the following categories be identified as a 
Step 2 COPC:  

 Category 1—Contaminants with a maximum detection exceeding the ESV 

 Category 2—Undetected contaminants with a laboratory sample quantitation limit 
exceeding the ESV 

 Category 3—Detected contaminants with no ESV 

 Category 4—Undetected contaminants with no ESV 

The following are results of the Step 2 surface soil screening: 

 Category 1—One SVOC (bis[2-ethylhexyl]phthalate), two pesticides (4,4’-DDE and 
4,4’-DDT), one PCB (Aoclor-1254), and nine inorganics (aluminum, antimony, cadmium, 
copper, lead, manganese, mercury, thallium, and zinc) 

 Category 2—Three VOCs, eight SVOCs, three pesticides, and six PCBs 

 Category 3—Three VOCs (2-butanone, acetone, and methyl acetate) 

 Category 4—19 VOCs and 23 SVOCs 

Based on the results, 78 COPCs in surface soil were carried forward to Step 3. 

6.3 Step 3a—Refinement of Conservative Exposure 
Assumptions 

Using the same conceptual site model, Step 3a involves re-evaluation of the conservative 
assumptions used in Steps 1 and 2, resulting in refinement of the COPC list. Step 3a includes 
a reassessment of the risks to lower trophic level receptors (direct exposure screening) and 
an evaluation, for the subset of contaminants that are bioaccumulative, of the potential for 
risks to upper trophic level receptors (food chain transfer screening). It should be noted that 
nondetected analytes that failed Step 2, were not considered potential COPCs in Step 3a and 
are not discussed further. If the nondetected COPCs were present, the actual concentrations 
would be less than the maximum method detection limit. Consequently, estimated risks are 
biased high and nondetected analytes are considered unlikely to pose a significant risk to 
populations of site receptors. The uncertainty associated with nondetected analytes is 
discussed in Section 1.4.3. 

6.3.1 Direct Exposure Screening  
The risk to lower trophic level receptors was recalculated using a conservative estimate of 
the mean as the exposure point concentration (EPC). Conservative estimates of the mean 
were calculated using the algorithms and suggested UCLs from ProUCL Version 4.0.0.5 
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(USEPA 2010). If a conservative estimate of the mean could not be calculated, the arithmetic 
mean concentration was retained as the EPC. Risks are further evaluated using a weight-of-
evidence approach not used in Step 2. The weight-of-evidence approach considers the 
magnitude of the recalculated risks, toxicity information not used in the Step 2 screening, 
frequency of detection, magnitude of exceedance, and the distribution of detected 
concentrations. 

When ESVs were not available, a supplemental ESV from available literature was identified 
in Step 3. Constituents with no available supplemental ESVs are discussed in the 
Uncertainty section (Section 1.4.3). 

Table D-4 presents the results of the Step 3 surface soil screening for lower trophic level 
receptors. Fifteen detected COPCs in surface soil were carried forward to Step 3. Based on 
the refined screening, bis(2-ethylhexyl)phthalate, Aroclor-1254, antimony, cadmium, copper, 
lead, manganese, mercury, thallium, and zinc were found to have HQs greater than 1 
(Table D-9).  

Bis(2-ethylhexyl)phthalate had an HQ above 1, but the magnitude of exceedance was low 
and phthalates are common laboratory artifacts (DTSC 2006) suggesting that this analyte is 
not likely the result of site-related activities. Antimony and thallium were detected in only 
2 of 46 samples, and both had low frequencies of exeedance (1 or 2 of 46 samples). Copper 
also had a low frequency of exceedance (2 of 46 samples). Copper, Aroclor-1254, and 
cadmium all had HQs less than 3 and are not expected to pose significant risks to lower 
trophic level receptors at the site. Lead, manganese, mercury, and zinc were considered to 
pose a potential risk to lower trophic levels though impacts are likely isolated in extent and 
unlikely to significantly impact communities of plants and invertebrates. 

6.3.2 Food Chain Transfer Screening 
Food chain modeling was conducted for all detected constituents that were carried to Step 3 
and identified as bioaccumulative by the USEPA (2000). Food chain modeling was initially 
conducted for the terrestrial receptors using maximum concentrations. If analytes posed a 
risk based on maximum concentrations, modeling was refined using a conservative estimate 
of the mean, or an arithmetic mean when a conservative estimate of the mean could not be 
calculated.  

Receptors selected for the terrestrial evaluation include the white-footed mouse, short-tailed 
shrew, red fox, white-tailed deer, American robin, mourning dove, and eastern screech owl. 
The food chain modeling evaluated effects of contaminants in surface soil to selected birds 
and mammals. No surface water features are found onsite, and the groundwater was assessed 
in a previous ERS. The results indicate that risk to ecological receptors to be is negligible. 

Risks to upper trophic level receptors were evaluated by modeling exposure to chemicals 
via the ingestion of constituents which have accumulated in prey. Incidental ingestion of 
soil was also included when calculating exposure. Dietary items for which tissue 
concentrations were modeled included terrestrial plants, terrestrial invertebrates, and small 
mammals. The uptake of chemicals from the abiotic media into these food items was 
modeled based upon the following assumptions.  
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Exposure Assessment 

Exposure Point Concentrations. EPCs are the environmental media concentrations of COPCs 
that receptors are assumed to encounter in an exposure area. Risk calculations were initially 
developed using the maximum concentration. If the lowest observed adverse effect level 
(LOAEL)-based HQ was greater than one, risk was reevaluated using a conservative 
estimate of the mean and/or an arithmetic mean. Conservative estimates of the mean were 
calculated using ProUCL Version 4.0.0.5 (USEPA 2010). To be conservative, the maximum 
detected value or the maximum detection limit between the field duplicate and native 
sample was used when calculating upper confidence limits.  

Exposure Parameters. Receptor-specific inputs are presented in Appendix D. Central 
tendency estimates (e.g., mean, median, or midpoint) for body weight and ingestion rates 
from the scientific literature were used for each receptor. It was assumed that chemicals 
were 100 percent bioavailable to the receptor and that each receptor spent 100 percent of its 
time on the site (that is, an area use factor of 1.0 was assumed). 

Concentrations in Food Items. The concentrations of COPCs in food items were estimated 
rather than measured. For the purposes of exposure estimation, partitioning of constituents 
from environmental media to prey was estimated from literature values. The conservative 
model assumptions included bioaccumulation factors from the literature. The 
bioaccumulation factors and other uptake or biotransfer factors used to estimate constituent 
concentrations in food items are provided in Appendix D. In all cases, it was assumed that 
tissue uptake occurs under steady-state conditions. Default factors of 1.0 were used only 
when data were not available for a chemical in the literature. 

Calculation of Chemical Intakes. Dietary exposure includes multiple pathways and requires 
modeling. The end product or exposure estimate resulting from exposure modeling for 
wildlife is a dosage (milligrams of chemical per kilograms of receptor body weight [mg/kg] 
per day). Dietary exposure from food and incidental ingestion of soil was estimated using a 
generalized exposure model modified from USEPA (1993): 
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where: 

 DIx  = Dietary intake for chemical x (mg chemical/kg body weight/day) 
 FIR = Food ingestion rate (kilogram per day [kg/day], dry-weight) 
 FCxi = Concentration of chemical x in food item i (mg/kg, dry-weight) 
 PDFi = Proportion of diet composed of food item i (dry-weight basis) 
 SCx = Concentration of chemical x in soil (mg/kg, dry-weight) 
 PDS = Proportion of diet composed of soil (dry-weight basis) 
 WIR = Water ingestion rate (liter per day [L/day]) 
 WCx = Concentration of chemical x in water (mg/L) 
 BW = Body weight (kg, wet-weight) 
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Effects Assessment 

Compilation of Toxicity Data. Current available toxicological data were evaluated and a range 
of potential effects was determined by using procedures recommended by USEPA (1997). 
Data were extracted from original literature sources (when available) to verify levels of 
effects, quality of study design, magnitude of dose, and other study parameters.  

Sources for toxicity data included the following: 

 Toxicological Benchmarks for Wildlife, produced for the Department of Energy at Oak 
Ridge National Laboratories (Sample, et al. 1996) 

 Peer-reviewed scientific literature 

 The National Institute of Health Agency for Toxic Substances and Disease Registry 
(ATSDR) Toxicity Profiles and reports 

Ingestion toxicity reference values (TRVs) were selected for both chronic no observed 
adverse effect levels (NOAELs) and chronic lowest observed adverse effect level (LOAEL) 
endpoints. Because the risk assessment is based upon population- or community-level 
effects, no intraspecies uncertainty factors were applied. Taxonomic class-type uncertainty 
factors were also not applied because the TRVs selected were typically derived based upon 
data from a broad range of taxonomic groups. 

Food chain COPCs were identified based upon a comparison of exposure doses from site-
specific food chain modeling with the NOAEL- and LOAEL-based ingestion TRVs. When 
HQs based on the NOAEL are below 1, there is high confidence of no significant risk. When 
HQs based on the LOAEL are above 1, risk may be present. 

Risk Results and Characterization 
The results of the food chain modeling for terrestrial wildlife exposed to maximum 
concentrations in surface soil are presented in Table D-5. The white-tailed deer had 
NOAEL- and LOAEL-based HQs less than one. While NOAEL-based HQs for the 
whitefooted mouse and red fox exceeded one, the LOAEL-based HQs were less than one. 
The American robin (HQ = 4.0), mourning dove (HQ = 2.3), and Eastern screech owl (HQ = 
6.9) all had LOAEL-based HQs greater than one for zinc. However, when using the 
conservative estimate of the mean as the EPC (Table H-6), the American Robin and 
mourning dove LOAEL-based HQ for zinc decreased to less than 1 and the Eastern screech 
owl HQ was 1.3, which is considered a low magnitude of exceedance. Additionally, 
considering that the screech owl has a mean home range of 126 acres (Sparks et al. 1994) and 
only a very small portion of the overall site is contaminated (one hot spot located around 
IR85-SS15, IR85-SS16, and IR85-SS17 and one hot spot located around IR85-SS18), it is 
unlikely that the screech owl would spend a significant amount of time in the contaminated 
areas. The short-tailed shrew also had maximum LOAEL-based HQs above one for mercury 
and zinc, but when using the EPC, the HQs decreased to less than 1. Overall, the results 
suggest that exposure to concentrations of COPCs in soil does not pose a significant risk to 
upper trophic level receptors. 
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6.3.3 Uncertainty  
Uncertainties are inherent in all risk assessments. In general, risks are over-estimated in this 
evaluation through the use of conservative exposure, effects, and risk characterization 
assumptions described in the previous sections. A qualitative evaluation of the major 
general uncertainties associated with this assessment is presented below. 

Effects Assessment Uncertainties 
Literature-derived toxicity data based on laboratory studies were the only available toxicity 
data used to evaluate risk to all receptor groups. It was assumed that effects observed in 
laboratory species were indicative of effects that would occur in wild species; however, the 
suitability of this assumption is unknown.  

The use of uncertainty factors in the development of TRVs is designed to ensure that the 
TRV is a conservative estimate of a toxicological effect level or endpoint. However, there is 
some additional uncertainty associated with extrapolating TRVs between toxicological 
endpoints, species, duration, and study conditions to site conditions.  

Undetected chemicals for which no toxicological data were available were identified as 
posing no risk. Although some uncertainty is associated with this approach, it was assumed 
that if chemicals were present at ecologically relevant levels, they would be detected in 
some samples. Additionally, those analytes that were detected but lacked toxicological data 
were also identified as posing no risk though they were considered an uncertainty. A lack of 
toxicological data demonstrates that these chemicals historically have not been identified as 
significant ecological risk drivers. The lack of toxicological data indicates that it is unlikely 
these chemicals pose an ecological risk. 

The TRVs developed from literature studies are usually based on a highly soluble and 
bioavailable form of the chemical. It is generally accepted that forms present in 
environmental media are not likely to be in a highly soluble form and, due to physical and 
chemical processes in the environment, are likely to be far less than 100 percent bioavailable. 
This difference between literature studies and site conditions may contribute to an over-
estimation of potential exposure and risks from the COPCs. 

Standard industry laboratory methods of analysis were used for the development of 
detection limits. In some instances, the methods produced detection limits that were higher 
than the ESVs. This is considered an acceptable uncertainty. Because these chemicals were 
not detected, they are not known to be present onsite, but the potential for risks cannot be 
totally discounted because the reporting limits for at least some samples are higher than the 
screening values.  

Exposure Assessment Uncertainties 

Exposure Media and Pathways Wildlife doses were estimated based on the ingestion 
pathway only. This is due to limitations in the field of ecological risk assessment with 
regard to adequately evaluating the volatilization (inhalation) and dermal absorption 
pathways. Although these pathways would not be expected to contribute significantly to the 
overall dose that receptors might receive from COPCs at this site, this is nonetheless an 
uncertainty inherent in the assessment. 
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Bioavailability The exposure dose estimates in this assessment assume that 100 percent of the 
chemical concentrations to which receptors are exposed are in the bioavailable form. 
However, most chemicals will not be 100 percent bioavailable. In cases where bioavailability 
is less than 100 percent, risk is over-estimated. 

The exposure concentrations used in the evaluation of trophic transfer were assumed to 
remain constant for the duration of exposure. Physical, chemical, and biological processes 
that could reduce chemical concentrations and their bioavailability over time were not 
factored into the calculation of the exposure concentrations. Use of this additional 
conservative assumption is also likely to over-estimate exposure to the COPCs. 

Analytical chemistry data collected within the exposure areas at IRP Site 85 were assumed 
to adequately represent the exposure to wildlife and exposure concentrations were assumed 
to represent the distribution of constituents present. These assumptions could either under- 
or over-estimate risk. 

Receptor Life History Data No avian or mammalian life history data specific to the site were 
available; therefore, exposure parameters were either modeled based on allometric 
relationships (e.g., food ingestion rates) or were based on data from these same species in 
other portions of their range. Because diet composition and food, water, and soil ingestion 
rates can differ among individuals and locations, published parameter values may not 
accurately reflect conditions at the site. Consequently, risk may be either over- or 
under-estimated. 

Dietary Composition Dietary compositions were simplified for the site receptors to estimate 
concentrations in food items using bioaccumulation models. It was assumed that 
concentrations were similar in comparable food types. The suitability of this assumption is 
unknown. Consequently, risk may be either over- or under-estimated. 

Estimating Prey Tissue Concentration There is uncertainty associated with the estimated 
chemical concentrations in tissue of prey. Prey tissue concentrations were estimated using 
literature-based values for all dietary items. Potential risks based on these tissue 
concentration estimates, therefore, could either be over or under-estimated. 

6.4 Conclusions and Recommendations 
 HQs were generally low for the terrestrial receptors under most exposure scenarios as part 
of the Step 3 surface soil refinement. Based on the refined evaluation, lead, manganese, 
mercury, and zinc were identified as potentially posing a risk to lower trophic level 
receptors (terrestrial plants and invertebrates), but were not identified as posing a risk to 
upper trophic level receptors (birds and mammals). While zinc had a LOAEL-based HQ 
slightly above 1 for the eastern screech owl, risk was considered negligible because of the 
limited spatial extent of contamination and the conservative nature of the food chain 
modeling (assumed 100% site use).  

The entire site encompasses 4.5 acres; however, the battery disposal only occurred within a 
2- to 3-acre area. Because the sampling density of the potentially impacted area is high, it is 
unlikely that significant areas of contamination exist that have not been identified. Sampling 
efforts were biased to areas where batteries or battery piles were identified, and all batteries 
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that were found were removed from the site. Only a few areas of elevated concentration 
were identified (IR85-SS15, IR85-SS16, and IR85-SS17 located in the northeastern portion of 
the site and IR85-SS18, located in the southwestern portion of the site) and the spatial extent 
of the impacted areas is well defined. The cumulative area of elevated metal concentrations 
is estimated to be less than 0.29 acres, based on “hot spot” areas being defined as polygons 
created by points located half the distance between the sample with elevated concentrations 
and the nearest neighboring samples.  

Although potential risk was identified for lower trophic level receptors, the significance of 
the risk is considered low because impacts are isolated, extent is limited, and the site is 
likely to be developed in the future. In addition, there was no evidence of stressed 
vegetation during field visits and the general character of the plant community at locations 
with high metals concentrations, as observed by the sampling team, was not noticeably 
different from other areas of the site. Given these considerations and the fact that lateral and 
vertical migration are limited and concentrations decrease rapidly with distance from each 
“hot spot,” no additional action is recommended for ecological receptors. 
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SECTION 7 

Conclusions and Recommendations 

This section presents the conclusions and recommendations based on the results of the 
investigative activities conducted during the Site 85 ESI. 

7.1 Conclusions 

7.1.1 Surface Soil 
A total of 33 surface soil samples were collected from biased and unbiased locations. 
Laboratory analysis of the samples for antimony, cadmium, copper, lead, manganese, 
mercury, thallium, and zinc did not detect the presence of these analytes at concentrations 
exceeding adjusted residential or industrial RSLs. There were no detections of thallium in 
any of the samples. Twenty-three of 33 samples contained detections of at least 1 metal at a 
concentration greater than the base background.  

7.1.2 Groundwater 
The groundwater sample collected from IR85-MW06 was analyzed for total and hexavalent 
chromium, but did not contain chromium at or above the method detection limit. 

7.1.3 Human Health Risk Assessment 
The human health risk screening conducted as part of the PA/SI was updated based on the 
results of the ESI field investigation. The initial risk screening did not identify any 
potentially unacceptable human health risks due to exposure to soil at IRP Site 85. A 
comparison of the surface soil analytical data from the ESI to the maximum concentrations 
detected during the PA/SI confirmed these results. The initial risk screening identified 
potential unacceptable risks due to exposure to chromium in groundwater. Total chromium 
and hexavalent chromium were not detected in the groundwater sample collected from 
IR85-MW06 and the detection limits were below the applicable RSL (chromium [VI] tap 
water RSL). Based on the HHRS update, exposure to chromium in groundwater is not 
expected to pose an unacceptable risk to human receptors. 

7.1.4 Ecological Risk Assessment 
Lead, manganese, mercury, and zinc were identified as potentially posing a risk to lower 
trophic level receptors (terrestrial plants and invertebrates), but were not identified as 
posing a risk to upper trophic level receptors (birds and mammals). Zinc had an LOAEL-
based HQ slightly above 1 for the eastern screech owl, but risk was considered negligible 
because of the limited spatial extent of contamination and the conservative nature of the 
food chain modeling (assumed 100 percent site use).  

Although potential risk was identified for lower trophic level receptors, the significance of 
the risk is considered low because impacts are isolated, extent is limited (less than 0.29 acre), 
and the site is likely to be developed in the future. In addition, there was no evidence of 
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stressed vegetation during field visits. Given these considerations and the fact that lateral 
and vertical migration are limited and concentrations decrease rapidly with distance from 
each “hot spot,” no additional action is recommended for ecological receptors.  

7.2 Recommendations 
Based on the results of the PA/SI and ESI investigative activities, the May 2005 NFA status 
for IRP Site 85 has been confirmed. No further assessment is recommended, and it is 
recommended that the site be closed under the May 2005 NFA. 
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Appendix A 
Soil Boring Log and Well Construction Diagram  



Well Number:

Client:
Project:
Location:
Project Number:

Driller:
Drilling Method:
Sampling Method:
Logged by:
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Well Construction Notes

IR85-MW06

NAVFAC
Site 85 ESI

MCB CamLej
377812

Mid-Atlantic Drilling
DPT with HSA

macro-core sleeves
G. Little

12/27/10

Ground Surface

Sandy silty clay (CL)
Tan/light brown, fine grained, medium 
dense, dry to moist

Sand (SP)
Tan, fine grained, wet at 10 ft

End of Log

0
0

-9
9

-17
17

PID readings

0.0 ppm

0.1 ppm

0.4 ppm

0.3 ppm

0.3 ppm



IR85-MW06 Well Completion Diagram.xlsx xxxxxx.xx.xx

PPROJECT NUMBER WELL NUMBER

IIR85-MW06 SHEET   1 OF   1

WWELL COMPLETION DIAGRAM

PROJECT : LOCATION :  MCB CamLej

DRILLING CONTRACTOR :  

DRILLING METHOD AND EQUIPMENT USED :  

WATER LEVELS :  START :    LOGGER : G. Little

3

3b 2 1 1- Ground elevation at well

2- Top of casing elevation

3a 3- Wellhead protection cover type Stick-up with bollards

a) drain tube? NA

b) concrete pad dimensions 2' x 2'

8
4- Dia./type of well casing 2" PVC

5- Type/slot size of screen 2" PVC with 0.01" machine slot

7

6- Type screen filter #1 filter sand

4 a) Quantity used 6 50 lb bagss

7- Type of seal Bentonite chips

a) Quantity used

5 8- Grout

a) Grout mix used NA

b) Method of placement

c) Vol. of well casing grout

Development method surge/pump with monsoon pump

6
Development time 30 minutes

Estimated purge volume 20 gallons

6"

377812

Comments: 

10'

Site 85 ESI

Mid-Atlantic Drilling

DPT with HAS

12/27/2010

0.5'

15'

2.5'

5'



 

 

Appendix B 
Laboratory Analytical Reports and  

Chain-of-Custody Forms 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 

 

Appendix C 
Human Health Risk Screening Information 



Primary 
Source

Primary 
Release 

Mechanism
Secondary 

Source

Secondary 
Release 

Mechanism Exposure Media Exposure Route
Industrial 
Worker

Maintenance 
Worker

Trespasser/Vis
itor Adult

Trespasser/Vis
itor Youth

Residential 
Adult

Residential 
Child

Construction 
Worker

Ingestion X X X X X X X
Dermal Contact X X X X X X X
Inhalation X X X X X X X

Ingestion X1 X1 X1 X1 X X X
Dermal Contact X1 X1 X1 X1 X X X
Inhalation X1 X1 X1 X1 X X X

Ingestion NA NA NA NA X X NA
Dermal Contact NA NA NA NA X X X
Inhalation NA NA NA NA X X X

1Current receptor populations may be exposed to surface soil. Future receptor populations may be exposed to surface
     and subsurface soil.

FIGURE C-1 NA - Not Applicable or pathway is incomplete
Conceptual Site Model for HHRA X - Potentially complete  exposure pathways
Camp Johnson Construction Area, Site 85
MCB Camp Lejeune, North Carolina

Potential Human Receptors
FutureCurrent/Future

Camp Johnson 
Construction Area 
Site 85, Former 
Camp Johnson 
Battery Dump

Past Disposal 
Practices Soil

Subsurface 
Soil

Surface  Soil 

Leaching Groundwater 
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Appendix C - HHRA Tables - CL Site 85 Table 2s.xlsx
TABLE 2.1 S85 ss

TABLE 2.1
Occurence, Distribution and Selection of Chemicals of Potential Concern
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Current/Future
 Medium: Surface Soil
 Exposure Medium: Surface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant
Concentration Limits Screening Value Source Deletion

or Selection
Site 85 71-55-6 1,1,1-Trichloroethane ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 6.4E+02 NS 1.2E+00 NCPSRG NO DLBSL

79-34-5 1,1,2,2-Tetrachloroethane ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 5.6E-01 C 1.2E-03 NCPSRG NO DLBSL
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 9.1E+02 NS 9.2E+03 NCPSRG NO DLBSL
79-00-5 1,1,2-Trichloroethane ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 1.1E+00 C N/A NO DLBSL
75-34-3 1,1-Dichloroethane ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 3.3E+00 C 3.0E-02 NCPSRG NO DLBSL
75-35-4 1,1-Dichloroethene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 2.4E+01 N 4.6E-02 NCPSRG NO DLBSL
120-82-1 1,2,4-Trichlorobenzene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 6.2E+00 C** 2.2E+00 NCPSRG NO DLBSL
96-12-8 1,2-Dibromo-3-chloropropane ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 5.4E-03 C 2.5E-04 NCPSRG YES DLASL
106-93-4 1,2-Dibromoethane ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 3.4E-02 C 9.7E-05 NCPSRG NO DLBSL
95-50-1 1,2-Dichlorobenzene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 1.9E+02 N 2.4E-01 NCPSRG NO DLBSL
107-06-2 1,2-Dichloroethane ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 4.3E-01 C 2.0E-03 NCPSRG NO DLBSL
78-87-5 1,2-Dichloropropane ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 8.9E-01 C* 3.3E-03 NCPSRG NO DLBSL
541-73-1 1,3-Dichlorobenzene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 2.4E+00 C N/A NO DLBSL
106-46-7 1,4-Dichlorobenzene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 2.4E+00 C 7.0E-02 NCPSRG NO DLBSL
78-93-3 2-Butanone 6.6E-03 J 2.7E-02 J MG/KG IR85-SS14D-00-01-09C  5/10  0.0086 - 0.019 2.7E-02 N/A 2.8E+03 N 1.6E+01 NCPSRG NO BSL
591-78-6 2-Hexanone ND ND MG/KG  0/10  0.0086 - 0.019 1.9E-02 N/A 2.1E+01 N 1.2E+00 NCPSRG NO DLBSL
108-10-1 4-Methyl-2-pentanone ND ND MG/KG  0/10  0.0086 - 0.019 1.9E-02 N/A 5.3E+02 N N/A NO DLBSL
67-64-1 Acetone 3.8E-02 J 1.3E+00 J MG/KG IR85-SS09-00-01-09C  12/12  0.0086 - 0.019 1.3E+00 N/A 6.1E+03 N 2.4E+01 NCPSRG NO BSL
71-43-2 Benzene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 1.1E+00 C* 7.3E-02 NCPSRG NO DLBSL
75-27-4 Bromodichloromethane ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 2.7E-01 C 2.9E-03 NCPSRG NO DLBSL
75-25-2 Bromoform ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 6.1E+01 C* 1.9E-02 NCPSRG NO DLBSL
74-83-9 Bromomethane ND ND MG/KG  0/10  0.0086 - 0.019 1.9E-02 N/A 7.3E-01 N N/A NO DLBSL
75-15-0 Carbon disulfide ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 8.2E+01 N 3.8E+00 NCPSRG NO DLBSL
56-23-5 Carbon tetrachloride ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 6.1E-01 C 2.0E-03 NCPSRG NO DLBSL
108-90-7 Chlorobenzene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 2.9E+01 N 4.5E-01 NCPSRG NO DLBSL
75-00-3 Chloroethane ND ND MG/KG  0/10  0.0086 - 0.019 1.9E-02 N/A 1.5E+03 N 1.6E+01 NCPSRG NO DLBSL
67-66-3 Chloroform ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 2.9E-01 C 3.4E-01 NCPSRG NO DLBSL
74-87-3 Chloromethane ND ND MG/KG  0/10  0.0086 - 0.019 1.9E-02 N/A 1.2E+01 N 1.5E-02 NCPSRG NO DLBSL
156-59-2 cis-1,2-Dichloroethene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 1.6E+01 N 3.6E-01 NCPSRG NO DLBSL
10061-01-5 cis-1,3-Dichloropropene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 1.7E+00 C* 2.3E-03 NCPSRG NO DLBSL
110-82-7 Cyclohexane ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 1.2E+02 NS N/A NO DLBSL
124-48-1 Dibromochloromethane ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 6.8E-01 C 1.9E-03 NCPSRG NO DLBSL
75-71-8 Dichlorodifluoromethane (Freon-12) ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 1.8E+01 N 2.9E+01 NCPSRG NO DLBSL
100-41-4 Ethylbenzene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 5.4E+00 C 8.1E+00 NCPSRG NO DLBSL
98-82-8 Isopropylbenzene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 2.1E+02 N 1.3E+00 NCPSRG NO DLBSL
79-20-9 Methyl acetate 3.8E-03 J 2.0E-01 J MG/KG IR85-SS17-00-01-09C  10/10  0.0043 - 0.0095 2.0E-01 N/A 7.8E+03 N N/A NO BSL

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]
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Appendix C - HHRA Tables - CL Site 85 Table 2s.xlsx
TABLE 2.1 S85 ss

TABLE 2.1
Occurence, Distribution and Selection of Chemicals of Potential Concern
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Current/Future
 Medium: Surface Soil
 Exposure Medium: Surface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant
Concentration Limits Screening Value Source Deletion

or Selection

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]

108-87-2 Methylcyclohexane ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 5.7E+01 N N/A NO DLBSL
75-09-2 Methylene chloride 1.4E-02 J 1.4E-02 J MG/KG IR85-SS17-00-01-09C  1/10  0.0086 - 0.019 1.4E-02 N/A 1.1E+01 C 2.3E-02 NCPSRG NO BSL
1634-04-4 Methyl-tert-butyl ether (MTBE) ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 4.3E+01 C 8.5E-02 NCPSRG NO DLBSL
100-42-5 Styrene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 6.3E+02 N 9.2E-01 NCPSRG NO DLBSL
127-18-4 Tetrachloroethene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 5.5E-01 C 5.0E-03 NCPSRG NO DLBSL
108-88-3 Toluene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 5.0E+02 N 5.5E+00 NCPSRG NO DLBSL
156-60-5 trans-1,2-Dichloroethene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 1.5E+01 N 5.1E-01 NCPSRG NO DLBSL
10061-02-6 trans-1,3-Dichloropropene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 1.7E+00 C* 2.3E-03 NCPSRG NO DLBSL
79-01-6 Trichloroethene ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 2.8E+00 C 1.8E-02 NCPSRG NO DLBSL
75-69-4 Trichlorofluoromethane(Freon-11) ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 7.9E+01 N 2.4E+01 NCPSRG NO DLBSL
75-01-4 Vinyl chloride ND ND MG/KG  0/10  0.0086 - 0.019 1.9E-02 N/A 6.0E-02 C 1.9E-04 NCPSRG NO DLBSL
1330-20-7 Xylene, total ND ND MG/KG  0/10  0.0043 - 0.0095 9.5E-03 N/A 6.3E+01 N 6.0E+00 NCPSRG NO DLBSL
92-52-4 1,1-Biphenyl ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 2.1E+02 NS 4.3E+01 NCPSRG NO DLBSL
108-60-1 2,2'-Oxybis(1-chloropropane) ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 4.6E+00 C N/A NO DLBSL
95-95-4 2,4,5-Trichlorophenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 6.1E+02 N N/A NO DLBSL
120-83-2 2,4-Dichlorophenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.8E+01 N N/A NO DLBSL
105-67-9 2,4-Dimethylphenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.2E+02 N 1.4E+00 NCPSRG NO DLBSL
51-28-5 2,4-Dinitrophenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.2E+01 N N/A NO DLBSL
121-14-2 2,4-Dinitrotoluene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.6E+00 C* N/A NO DLBSL
606-20-2 2,6-Dinitrotoluene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 6.1E+00 N N/A NO DLBSL
91-58-7 2-Chloronaphthalene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.8E+02 NS N/A NO DLBSL
95-57-8 2-Chlorophenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 3.9E+01 N 4.1E-03 NCPSRG NO DLBSL
91-57-6 2-Methylnaphthalene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 3.1E+01 N 1.6E+00 NCPSRG NO DLBSL
95-48-7 2-Methylphenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 3.1E+02 N N/A NO DLBSL
88-74-4 2-Nitroaniline ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 6.1E+01 N N/A NO DLBSL
88-75-5 2-Nitrophenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 3.9E+01 N N/A NO DLBSL
91-94-1 3,3'-Dichlorobenzidine ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.1E+00 C N/A NO DLBSL
99-09-2 3-Nitroaniline ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 6.1E+01 N N/A NO DLBSL
534-52-1 4,6-Dinitro-2-methylphenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 4.9E-01 N N/A NO DLBSL
101-55-3 4-Bromophenyl-phenylether ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A N/A N/A NO NTX
59-50-7 4-Chloro-3-methylphenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 6.1E+02 N N/A NO DLBSL
106-47-8 4-Chloroaniline ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 2.4E+00 C N/A NO DLBSL
7005-72-3 4-Chlorophenyl-phenylether ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 3.1E+01 N N/A NO DLBSL
106-44-5 4-Methylphenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 3.1E+01 N 4.0E-01 NCPSRG NO DLBSL
100-01-6 4-Nitroaniline ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 2.4E+01 C* N/A NO DLBSL
100-02-7 4-Nitrophenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 4.8E+00 C* N/A NO DLBSL
83-32-9 Acenaphthene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 3.4E+02 N 8.4E+00 NCPSRG NO DLBSL
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TABLE 2.1
Occurence, Distribution and Selection of Chemicals of Potential Concern
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Current/Future
 Medium: Surface Soil
 Exposure Medium: Surface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant
Concentration Limits Screening Value Source Deletion

or Selection

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]

208-96-8 Acenaphthylene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 3.4E+02 N 1.1E+01 NCPSRG NO DLBSL
98-86-2 Acetophenone ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 7.8E+02 N N/A NO DLBSL
120-12-7 Anthracene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.7E+03 N 6.6E+02 NCPSRG NO DLBSL
1912-24-9 Atrazine ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 2.1E+00 C 2.5E-02 NCPSRG NO DLBSL
100-52-7 Benzaldehyde ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 7.8E+02 N N/A NO DLBSL
56-55-3 Benzo(a)anthracene ND ND MG/KG  0/13  0.036 - 0.047 4.7E-02 N/A 1.5E-01 C 1.8E-01 NCPSRG NO DLBSL
50-32-8 Benzo(a)pyrene ND ND MG/KG  0/13  0.036 - 0.047 4.7E-02 N/A 1.5E-02 C 5.9E-02 NCPSRG YES DLASL
205-99-2 Benzo(b)fluoranthene ND ND MG/KG  0/13  0.036 - 0.047 4.7E-02 N/A 1.5E-01 C 6.0E-01 NCPSRG NO DLBSL
191-24-2 Benzo(g,h,i)perylene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.7E+02 N 3.6E+02 NCPSRG NO DLBSL
207-08-9 Benzo(k)fluoranthene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.5E+00 C 5.9E+00 NCPSRG NO DLBSL
111-91-1 bis(2-Chloroethoxy)methane ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.8E+01 N N/A NO DLBSL
111-44-4 bis(2-Chloroethyl)ether ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 2.1E-01 C 1.4E-04 NCPSRG YES DLASL
117-81-7 bis(2-Ethylhexyl)phthalate 2.9E-02 J 1.4E-01 J MG/KG IR85-SS06-00-01-09C  3/13  0.18 - 0.23 1.4E-01 N/A 3.5E+01 C* 7.2E+00 NCPSRG NO BSL
85-68-7 Butylbenzylphthalate ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 2.6E+02 C* 1.5E+02 NCPSRG NO DLBSL
105-60-2 Caprolactam ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 3.1E+03 N 1.8E+01 NCPSRG NO DLBSL
86-74-8 Carbazole ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A N/A N/A NO NTX
218-01-9 Chrysene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.5E+01 C 1.8E+01 NCPSRG NO DLBSL
53-70-3 Dibenz(a,h)anthracene ND ND MG/KG  0/13  0.036 - 0.047 4.7E-02 N/A 1.5E-02 C 1.9E-01 NCPSRG YES DLASL
132-64-9 Dibenzofuran ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 7.8E+00 N 4.7E+00 NCPSRG NO DLBSL
84-66-2 Diethylphthalate ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 4.9E+03 N 3.7E+01 NCPSRG NO DLBSL
131-11-3 Dimethyl phthalate ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A N/A N/A NO NTX
84-74-2 Di-n-butylphthalate ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 6.1E+02 N 1.9E+01 NCPSRG NO DLBSL
117-84-0 Di-n-octylphthalate ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 3.5E+01 C* 3.8E+01 NCPSRG NO DLBSL
206-44-0 Fluoranthene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 2.3E+02 N 3.3E+02 NCPSRG NO DLBSL
86-73-7 Fluorene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 2.3E+02 N 5.6E+01 NCPSRG NO DLBSL
118-74-1 Hexachlorobenzene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 3.0E-01 C 2.6E-03 NCPSRG NO DLBSL
87-68-3 Hexachlorobutadiene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 6.1E+00 C** 8.7E-03 NCPSRG NO DLBSL
77-47-4 Hexachlorocyclopentadiene ND ND MG/KG  0/12  0.18 - 0.23 2.3E-01 N/A 3.7E+01 N N/A NO DLBSL
67-72-1 Hexachloroethane ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 6.1E+00 C** N/A NO DLBSL
193-39-5 Indeno(1,2,3-cd)pyrene ND ND MG/KG  0/13  0.036 - 0.047 4.7E-02 N/A 1.5E-01 C 2.0E+00 NCPSRG NO DLBSL
78-59-1 Isophorone ND ND MG/KG  0/13  0.036 - 0.047 4.7E-02 N/A 5.1E+02 C* 2.0E-01 NCPSRG NO DLBSL
91-20-3 Naphthalene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 3.6E+00 C* 2.1E-01 NCPSRG NO DLBSL
621-64-7 n-Nitroso-di-n-propylamine ND ND MG/KG  0/13  0.036 - 0.047 4.7E-02 N/A 6.9E-02 C N/A NO DLBSL
86-30-6 n-Nitrosodiphenylamine ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 9.9E+01 C N/A NO DLBSL
98-95-3 Nitrobenzene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 4.8E+00 C* N/A NO DLBSL
87-86-5 Pentachlorophenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 8.9E-01 C 3.1E-02 NCPSRG NO DLBSL
85-01-8 Phenanthrene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.7E+03 N 5.7E+01 NCPSRG NO DLBSL
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TABLE 2.1
Occurence, Distribution and Selection of Chemicals of Potential Concern
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Current/Future
 Medium: Surface Soil
 Exposure Medium: Surface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant
Concentration Limits Screening Value Source Deletion

or Selection

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]

108-95-2 Phenol ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.8E+03 N 2.3E-01 NCPSRG NO DLBSL
129-00-0 Pyrene ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 1.7E+02 N 2.2E+02 NCPSRG NO DLBSL
72-54-8 4,4'-DDD 3.9E-04 J 3.1E-03 J MG/KG IR85-SS18-00-01-09C  5/13  0.0018 - 0.0023 3.1E-03 N/A 2.0E+00 C 2.4E-01 NCPSRG NO BSL
72-55-9 4,4'-DDE 6.4E-04 J 2.9E-02 J MG/KG IR85-SS18-00-01-09C  12/13  0.0018 - 0.0023 2.9E-02 N/A 1.4E+00 C N/A NO BSL
50-29-3 4,4'-DDT 6.8E-04 J 2.5E-02 J MG/KG IR85-SS18-00-01-09C  11/13  0.0018 - 0.0023 2.5E-02 N/A 1.7E+00 C* 3.4E-01 NCPSRG NO BSL
309-00-2 Aldrin ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 2.9E-02 C* N/A NO DLBSL
319-84-6 alpha-BHC ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 7.7E-02 C 1.2E-03 NCPSRG NO DLBSL
5103-71-9 alpha-Chlordane ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 1.6E+00 C* 6.8E-02 NCPSRG NO DLBSL
12674-11-2 Aroclor-1016 ND ND MG/KG  0/13  0.017 - 0.023 2.3E-02 N/A 3.9E-01 N N/A NO DLBSL
11104-28-2 Aroclor-1221 ND ND MG/KG  0/13  0.017 - 0.023 2.3E-02 N/A 1.4E-01 C N/A NO DLBSL
11141-16-5 Aroclor-1232 ND ND MG/KG  0/13  0.017 - 0.023 2.3E-02 N/A 1.4E-01 C N/A NO DLBSL
53469-21-9 Aroclor-1242 ND ND MG/KG  0/13  0.017 - 0.023 2.3E-02 N/A 2.2E-01 C N/A NO DLBSL
12672-29-6 Aroclor-1248 ND ND MG/KG  0/13  0.017 - 0.023 2.3E-02 N/A 2.2E-01 C N/A NO DLBSL
11097-69-1 Aroclor-1254 4.0E-02 J 5.0E-02 MG/KG IR85-SS17-00-01-09C  2/13  0.017 - 0.023 5.0E-02 N/A 1.1E-01 C** N/A NO BSL
11096-82-5 Aroclor-1260 ND ND MG/KG  0/13  0.017 - 0.023 2.3E-02 N/A 2.2E-01 C N/A NO DLBSL
319-85-7 beta-BHC ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 2.7E-01 C 1.2E-03 NCPSRG NO DLBSL
319-86-8 delta-BHC ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 2.7E-01 C 1.2E-03 NCPSRG NO DLBSL
60-57-1 Dieldrin 1.9E-03 J 1.9E-03 J MG/KG IR85-SS17-00-01-09C  1/13  0.0018 - 0.0023 1.9E-03 N/A 3.0E-02 C 8.1E-04 NCPSRG NO BSL
959-98-8 Endosulfan I ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 3.7E+01 N 5.6E+00 NCPSRG NO DLBSL
33213-65-9 Endosulfan II ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 3.7E+01 N 5.6E+00 NCPSRG NO DLBSL
1031-07-8 Endosulfan sulfate ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 3.7E+01 N 5.6E+00 NCPSRG NO DLBSL
72-20-8 Endrin ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 1.8E+00 N 8.1E-01 NCPSRG NO DLBSL
7421-93-4 Endrin aldehyde ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 1.8E+00 N 8.1E-01 NCPSRG NO DLBSL
53494-70-5 Endrin ketone ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 1.8E+00 N 8.1E-01 NCPSRG NO DLBSL
58-89-9 gamma-BHC (Lindane) ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 5.2E-01 C* 1.8E-03 NCPSRG NO DLBSL
5103-74-2 gamma-Chlordane 8.8E-04 J 2.7E-03 J MG/KG IR85-SS18-00-01-09C  2/13  0.0018 - 0.0023 2.7E-03 N/A 1.6E+00 C* 6.8E-02 NCPSRG NO BSL
76-44-8 Heptachlor ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 1.1E-01 C 6.6E-03 NCPSRG NO DLBSL
1024-57-3 Heptachlor epoxide ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 5.3E-02 C* 8.2E-04 NCPSRG NO DLBSL
72-43-5 Methoxychlor ND ND MG/KG  0/13  0.0018 - 0.0023 2.3E-03 N/A 3.1E+01 N 2.2E+01 NCPSRG NO DLBSL
8001-35-2 Toxaphene ND ND MG/KG  0/13  0.036 - 0.047 4.7E-02 N/A 4.4E-01 C 4.6E-02 NCPSRG NO DLBSL
7429-90-5 Aluminum 3.0E+03 J+ 7.3E+03 J+ MG/KG IR85-SS14D-00-01-09C  13/13  75.2 - 1930 7.3E+03 5.5E+03 7.7E+03 N N/A NO BSL
7440-36-0 Antimony 5.9E+00 J- 5.9E+00 J- MG/KG IR85-SS18-00-01-09C  1/13  1.5 - 38.5 5.9E+00 4.5E-01 3.1E+00 N N/A YES ASL
7440-38-2 Arsenic 5.7E-01 J 9.9E+00 J MG/KG IR85-SS17-00-01-09C  13/13  1.5 - 38.5 9.9E+00 6.3E-01 3.9E-01 C* 5.8E+00 NCPSRG YES ASL
7440-39-3 Barium 5.9E+00 3.1E+01 J MG/KG IR85-SS17-00-01-09C  12/13  3.8 - 96.3 3.1E+01 1.5E+01 1.5E+03 N 5.8E+02 NCPSRG NO BSL
7440-41-7 Beryllium 2.5E-02 J 9.6E-02 J MG/KG IR85-SS18-00-01-09C  9/13  0.15 - 3.9 9.6E-02 1.0E-01 1.6E+01 N N/A NO BSL, BBK
7440-43-9 Cadmium 5.9E-01 3.5E+00 MG/KG IR85-SS18-00-01-09C  3/13  0.45 - 11.6 3.5E+00 3.3E-02 7.0E+00 N 3.0E+00 NCPSRG NO BSL
7440-70-2 Calcium 4.1E+01 J 4.7E+02 MG/KG IR85-SS16-00-01-09C  8/13  75.2 - 1930 4.7E+02 6.4E+03 N/A N/A NO NUT, BBK



4/6/2011
4:49 PM Page 5 of 6

Appendix C - HHRA Tables - CL Site 85 Table 2s.xlsx
TABLE 2.1 S85 ss

TABLE 2.1
Occurence, Distribution and Selection of Chemicals of Potential Concern
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Current/Future
 Medium: Surface Soil
 Exposure Medium: Surface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant
Concentration Limits Screening Value Source Deletion

or Selection

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]

7440-47-3 Chromium 2.7E+00 8.5E+00 J MG/KG IR85-SS18-00-01-09C  12/13  1.5 - 38.5 8.5E+00 6.1E+00 2.9E-01 C 3.8E+00 NCPSRG YES ASL
7440-48-4 Cobalt 1.1E-01 J 2.4E+00 J MG/KG IR85-SS17-00-01-09C  11/13  0.38 - 9.6 2.4E+00 2.9E-01 2.3E+00 N N/A YES ASL
7440-50-8 Copper 7.6E-01 J 2.1E+02 MG/KG IR85-SS18-00-01-09C  13/13  1.5 - 38.5 2.1E+02 4.8E+00 3.1E+02 N 7.0E+02 NCPSRG NO BSL
7439-89-6 Iron 1.7E+03 1.2E+04 MG/KG IR85-SS18-00-01-09C  13/13  11.3 - 289 1.2E+04 3.2E+03 5.5E+03 N 1.5E+02 NCPSRG YES ASL
7439-92-1 Lead 4.8E+00 6.1E+02 MG/KG IR85-SS18-00-01-09C  13/13  1.5 - 38.5 6.1E+02 1.2E+01 4.0E+02 NL 2.7E+02 NCPSRG YES ASL
7439-95-4 Magnesium 8.1E+01 J 1.8E+02 MG/KG IR85-SS14D-00-01-09C  13/13  18.8 - 482 1.8E+02 2.4E+02 N/A N/A NO NUT, BBK
7439-96-5 Manganese 5.9E+00 1.1E+04 MG/KG IR85-SS17-00-01-09C  13/13  0.38 - 9.6 1.1E+04 1.4E+01 1.8E+02 N 6.5E+01 NCPSRG YES ASL
7439-97-6 Mercury 3.7E-02 8.8E+00 MG/KG IR85-SS18-00-01-09C  11/13  0.032 - 0.43 8.8E+00 8.1E-02 2.3E+00 N 1.0E+00 NCPSRG YES ASL
7440-02-0 Nickel 9.1E-01 8.7E+00 J MG/KG IR85-SS17-00-01-09C  13/13  0.75 - 19.3 8.7E+00 1.2E+00 1.5E+02 N 1.3E+02 NCPSRG NO BSL
7440-09-7 Potassium 7.2E+01 J 1.4E+02 MG/KG IR85-SS06-00-01-09C  9/13  75.2 - 1930 1.4E+02 1.2E+02 N/A N/A NO NUT
7782-49-2 Selenium 4.5E-01 J 4.5E-01 J MG/KG IR85-SS14-00-01-09C  1/13  1.5 - 38.5 4.5E-01 5.6E-01 3.9E+01 N 2.1E+00 NCPSRG NO BSL, BBK
7440-22-4 Silver 8.3E-02 J 2.9E-01 J MG/KG IR85-SS16-00-01-09C  5/13  1.5 - 38.5 2.9E-01 1.4E-01 3.9E+01 N 3.4E+00 NCPSRG NO BSL
7440-23-5 Sodium 3.2E+00 J 7.5E+00 J MG/KG IR85-SS09D-00-01-09C  7/13  188 - 4820 7.5E+00 8.1E+01 N/A N/A NO NUT, BBK
7440-28-0 Thallium 4.4E-01 J 1.9E+01 J MG/KG IR85-SS17-00-01-09C  2/13  2.3 - 57.8 1.9E+01 3.6E-01 N/A N/A NO NTX
7440-62-2 Vanadium 5.3E+00 J 1.0E+01 J MG/KG IR85-SS14D-00-01-09C  12/13  3.8 - 96.3 1.0E+01 8.9E+00 3.9E+01 N N/A NO BSL
7440-66-6 Zinc 4.2E+00 5.6E+03 MG/KG IR85-SS17-00-01-09C  11/13  3.8 - 96.3 5.6E+03 1.1E+01 2.3E+03 N 1.2E+03 NCPSRG YES ASL

[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern

[2] Maximum concentration is used for screening.  If the chemical was not detected, the maximum detection limit is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[3] Background values are two times the arithmetic mean basewide background surface soil concentrations.                       To Be Considered

Background values are from Final Base Background Soil Study Report, Marine Corps Base Camp Lejeune, North Carolina , NCPSRG = North Carolina Preliminary Soil Remediation Goal, January, 2010

      Baker Environmental, April 25, 2001. J = Estimated Value

[4] Oak Ridge National Laboratory (ORNL). November 2010. Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites. J- = Analyte present, value may be biased low, actual value may be higher

   http://epa-prgs.ornl.gov/chemicals/index.shtml.  Adjusted (noncarcinogenic RSLs adjusted by dividing by 10) residential soil RSLs. J+ = Analyte present, value may be biased high, actual value may be lower

RSL value for 1,4-Dichlorobenzene used as a surrogate for 1,3-Dichlorobenzene C = Carcinogenic

RSL value for n-Hexane used as surrogate for Methylcyclohexane. C* = N screening level < 100x C screening level, therefore

RSL value for Methoxychlor used as surrogate for 4-Chlorophenyl-phenylether.      N screening value/10 used as screening level

RSL value for 2-Nitroaniline used as surrogate for 3-Nitroaniline. C** = N screening level < 10x C screening level, therefore

RSL value for Nitrobenzene used as surrogate for 4-Nitrophenol.      N screening value/10 used as screening level

RSL value for Acenaphthene used as surrogate for Acenaphthylene. MG/KG = Milligrams per kilogram

RSL value for Pyrene used as surrogate for Benzo(g,h,i)perylene. N = Noncarcinogenic

RSL value for Anthracene used as surrogate for Phenanthrene. N/A = Not available/not applicable

RSL value for technical-HCH used as surrogate for delta-BHC. ND = Non-detect

RSL value for 1,3-Dichloropropene used as a surrogate for cis-1,3-Dichloropropene and trans-1,3-Dichloropropene. NL = Noncarcinogenic lead residential soil RSL not adjusted by dividing by 10.

RSL value for Endosulfan used as surrogate for Endosulfan I, Endosulfan II, and Endosulfan sulfate. NS = Concentration exceeds Csat (soil saturation concentration), 

RSL value for Endrin used as surrogate for Endrin aldehyde and Endrin ketone.        Csat used as screening level.

RSL value for 2-Chlorophenol used as surrogate for 2-Nitrophenol.

RSL value for Mercury (inorganic salts) used for Mercury.
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TABLE 2.1
Occurence, Distribution and Selection of Chemicals of Potential Concern
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Current/Future
 Medium: Surface Soil
 Exposure Medium: Surface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]

Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant
Concentration Limits Screening Value Source Deletion

or Selection

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Detection Limit Above Screening Level (DLASL), not quantitatively evaluated in HHRA

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)

Below Background (BBK)

Detection Limit Below Screening Level (DLBSL)
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TABLE 2.1a
Risk Ratio Screening for Surface Soil, Maximum Detected Concentration
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

Analyte

Sample Location of 
Maximum Detected 

Concentration
Residential 

Soil RSL
Acceptable 
Risk Level

Corresponding 
Hazard Indexa

Corresponding 
Cancer Riskb Target Organ

Metals (mg/kg)
Antimony 1 / 13 5.9E+00 J- IR85-SS18-00-01-09C 3.1E+01 1 0.2 NA Longevity, Blood
Arsenic 13 / 13 9.9E+00 J IR85-SS17-00-01-09C 3.9E-01 1E-06 NA 3E-05 NA
Chromium 12 / 13 8.5E+00 J IR85-SS18-00-01-09C 2.9E-01 1E-06 NA 3E-05 NA
Cobalt 11 / 13 2.4E+00 J IR85-SS17-00-01-09C 2.3E+01 1 0.1 NA Thyroid
Iron 13 / 13 1.2E+04 IR85-SS18-00-01-09C 5.5E+04 1 0.2 NA Gastrointestinal
Lead 13 / 13 6.1E+02 IR85-SS18-00-01-09C NA NA NA NA
Manganese 13 / 13 1.1E+04 IR85-SS17-00-01-09C 1.8E+03 1 5.9 NA Central Nervous System
Mercury 11 / 13 8.8E+00 IR85-SS18-00-01-09C 2.3E+01 1 0.4 NA Autoimmune
Zinc 11 / 13 5.6E+03 IR85-SS17-00-01-09C 2.3E+04 1 0.2 NA Blood
Cumulative Corresponding Hazard Indexc 7.1
Cumulative Corresponding Cancer Riskd 5E-05

Total Autoimmune HI = 0.4
Notes: Total Blood HI = 0.4
a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level. Total Gastrointestinal HI = 0.2
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level. Total Longevity HI = 0.2
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent. Total Nervous System HI = 5.9
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent. Total Thyroid HI = 0.1
Constituent selected as COPC if it contributes to an overall Hazard Index by target organ greater than 0.5 or Cumulative Corresponding Cancer Risk greater than 5E-05, 
   otherwise, constituent not selected as COPC.
Constituents selected as COPCs are indicated by shading.

COPC = Chemical of Potential Concern
HI = Hazard Index
J = Estimated Value
J- = Analyte present, value may be biased low, actual value may be higher
mg/kg = milligrams per kilogram
NA = Not available/not applicable

Maximum 
Detected 

Concentration 
(Qualifier)

Detection 
Frequency



TABLE 2.1b
Risk Ratio Screening for Surface Soil, 95% UCL Concentration
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

Analyte
95% UCL 
Rationale

Residential Soil 
RSL

Acceptable 
Risk Level

Corresponding 
Hazard Indexa

Corresponding 
Cancer Riskb Target Organ

Metals (mg/kg)
Lead 13 / 13 7.2E+01 6 Mean NA NA NA NA
Manganese 13 / 13 9.1E+03 4 99% Cheb-m 1.8E+03 1 5.0 NA Central Nervous System
Cumulative Corresponding Hazard Indexc 5.0
Cumulative Corresponding Cancer Riskd NA

Total Central Nervous System HI = 5.0

Notes:
a Corresponding Hazard Index equals 95% UCL concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals 95% UCL concentration divided by the RSL divided by the acceptable risk level
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Constituent selected as COPC if it contributes to an overall Hazard Index by target organ greater than 0.5 or Cumulative Corresponding Cancer Risk  greater than 5E-05, 
   otherwise, constituent not selected as COPC.
Constituents selected as COPCs are indicated by shading.

COPC = Chemical of Potential Concern
mg/kg = milligrams per kilogram
HI = Hazard Index
NA = Not available/not applicable.

ProUCL, Version 4.00.05 used to determine distribution of data and calculate 95% UCL, following recommendations
in users guide (USEPA. May 2010. ProUCL, Version 4.0. Prepared by Lockheed Martin Environmental Services).
Options:   99% Chebyshev (Mean, Sd) UCL (99% Cheb-m)

Upper Confidence Limit (UCL) Rationale:
(1)  Shapiro-Wilk W Test/Lilliefors test indicates data are log-normally distributed.
(2)  Shapiro-Wilk W Test/Lilliefors indicates data are normally distributed.
(3)  Test indicates data are gamma distributed.
(4)  Distribution tests are inconclusive
(5)  Max value used because 95% UCL greater than max.
(6)  Lead evaluated using arithmetic mean concentration in lead models, therefore, arithmetic mean concentration presented here.

95% UCL
Detection 
Frequency
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Table 2.2
Occurrence, Distribution and Selection of Chemicals of Potential Concern 
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Future

 Medium: Surface and Subsurface Soil

 Exposure Medium: Surface and Subsurface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Site 85 71-55-6 1,1,1-Trichloroethane ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 6.4E+02 NS 1.2E+00 NCPSRG NO DLBSL
79-34-5 1,1,2,2-Tetrachloroethane ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 5.6E-01 C 1.2E-03 NCPSRG NO DLBSL
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 9.1E+02 NS 9.2E+03 NCPSRG NO DLBSL
79-00-5 1,1,2-Trichloroethane ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 1.1E+00 C N/A NO DLBSL
75-34-3 1,1-Dichloroethane ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 3.3E+00 C 3.0E-02 NCPSRG NO DLBSL
75-35-4 1,1-Dichloroethene ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 2.4E+01 N 4.6E-02 NCPSRG NO DLBSL
120-82-1 1,2,4-Trichlorobenzene 2.0E-03 J 2.7E-03 J MG/KG IR85-SB11-2-7-09C  5/19  0.0016 - 0.0095 2.7E-03 N/A 6.2E+00 C** 2.2E+00 NCPSRG NO BSL
96-12-8 1,2-Dibromo-3-chloropropane 2.4E-03 J 2.4E-03 J MG/KG IR85-SB11-2-7-09C  1/19  0.0016 - 0.0095 2.4E-03 N/A 5.4E-03 C 2.5E-04 NCPSRG NO BSL
106-93-4 1,2-Dibromoethane ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 3.4E-02 C 9.7E-05 NCPSRG NO DLBSL
95-50-1 1,2-Dichlorobenzene ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 1.9E+02 N 2.4E-01 NCPSRG NO DLBSL
107-06-2 1,2-Dichloroethane ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 4.3E-01 C 2.0E-03 NCPSRG NO DLBSL
78-87-5 1,2-Dichloropropane ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 8.9E-01 C* 3.3E-03 NCPSRG NO DLBSL
541-73-1 1,3-Dichlorobenzene 1.2E-03 J 1.4E-03 J MG/KG 08-2-7-09C : IR85-SB11  3/19  0.0016 - 0.0095 1.4E-03 N/A 2.4E+00 C N/A NO BSL
106-46-7 1,4-Dichlorobenzene ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 2.4E+00 C 7.0E-02 NCPSRG NO DLBSL
78-93-3 2-Butanone 1.5E-03 J 2.7E-02 J MG/KG IR85-SS14D-00-01-09C  13/20  0.0029 - 0.019 2.7E-02 N/A 2.8E+03 N 1.6E+01 NCPSRG NO BSL
591-78-6 2-Hexanone ND ND MG/KG  0/19  0.0031 - 0.019 1.9E-02 N/A 2.1E+01 N 1.2E+00 NCPSRG NO DLBSL
108-10-1 4-Methyl-2-pentanone 1.5E-03 J 1.5E-03 J MG/KG IR85-SB11-2-7-09C  1/19  0.0031 - 0.019 1.5E-03 N/A 5.3E+02 N N/A NO BSL
67-64-1 Acetone 3.0E-02 J 1.3E+00 J MG/KG IR85-SS09-00-01-09C  20/22  0.0029 - 0.019 1.3E+00 N/A 6.1E+03 N 2.4E+01 NCPSRG NO BSL
71-43-2 Benzene ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 1.1E+00 C* 7.3E-02 NCPSRG NO DLBSL
75-27-4 Bromodichloromethane ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 2.7E-01 C 2.9E-03 NCPSRG NO DLBSL
75-25-2 Bromoform ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 6.1E+01 C* 1.9E-02 NCPSRG NO DLBSL
74-83-9 Bromomethane ND ND MG/KG  0/12  0.0035 - 0.019 1.9E-02 N/A 7.3E-01 N N/A NO DLBSL
75-15-0 Carbon disulfide ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 8.2E+01 N 3.8E+00 NCPSRG NO DLBSL
56-23-5 Carbon tetrachloride ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 6.1E-01 C 2.0E-03 NCPSRG NO DLBSL
108-90-7 Chlorobenzene ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 2.9E+01 N 4.5E-01 NCPSRG NO DLBSL
75-00-3 Chloroethane ND ND MG/KG  0/18  0.0031 - 0.019 1.9E-02 N/A 1.5E+03 N 1.6E+01 NCPSRG NO DLBSL
67-66-3 Chloroform 1.0E-03 J 1.0E-03 J MG/KG IR85-SB11-2-7-09C  1/19  0.0016 - 0.0095 1.0E-03 N/A 2.9E-01 C 3.4E-01 NCPSRG NO BSL
74-87-3 Chloromethane ND ND MG/KG  0/19  0.0031 - 0.019 1.9E-02 N/A 1.2E+01 N 1.5E-02 NCPSRG NO DLBSL
156-59-2 cis-1,2-Dichloroethene ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 1.6E+01 N 3.6E-01 NCPSRG NO DLBSL
10061-01-5 cis-1,3-Dichloropropene ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 1.7E+00 C* 2.3E-03 NCPSRG NO DLBSL
110-82-7 Cyclohexane ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 1.2E+02 NS N/A NO DLBSL
124-48-1 Dibromochloromethane ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 6.8E-01 C 1.9E-03 NCPSRG NO DLBSL
75-71-8 Dichlorodifluoromethane (Freon-12) ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 1.8E+01 N 2.9E+01 NCPSRG NO DLBSL
100-41-4 Ethylbenzene ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 5.4E+00 C 8.1E+00 NCPSRG NO DLBSL
98-82-8 Isopropylbenzene 2.0E-03 J 2.7E-03 J MG/KG IR85-SB08-2-7-09C  5/19  0.0016 - 0.0095 2.7E-03 N/A 2.1E+02 N 1.3E+00 NCPSRG NO BSL
79-20-9 Methyl acetate 1.2E-03 J 2.0E-01 J MG/KG IR85-SS17-00-01-09C  16/20  0.0014 - 0.0095 2.0E-01 N/A 7.8E+03 N N/A NO BSL
108-87-2 Methylcyclohexane ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 5.7E+01 N N/A NO DLBSL
75-09-2 Methylene chloride 6.2E-04 J 1.4E-02 J MG/KG IR85-SS17-00-01-09C  9/20  0.0029 - 0.019 1.4E-02 N/A 1.1E+01 C 2.3E-02 NCPSRG NO BSL
1634-04-4 Methyl-tert-butyl ether (MTBE) ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 4.3E+01 C 8.5E-02 NCPSRG NO DLBSL
100-42-5 Styrene 2.1E-03 J 2.8E-03 J MG/KG IR85-SB08-2-7-09C  6/19  0.0016 - 0.0095 2.8E-03 N/A 6.3E+02 N 9.2E-01 NCPSRG NO BSL
127-18-4 Tetrachloroethene 1.3E-03 J 1.6E-03 J MG/KG 08-2-7-09C : IR85-SB11  4/19  0.0016 - 0.0095 1.6E-03 N/A 5.5E-01 C 5.0E-03 NCPSRG NO BSL
108-88-3 Toluene 6.4E-04 J 6.4E-04 J MG/KG IR85-SB17-6-7-09C  1/19  0.0016 - 0.0095 6.4E-04 N/A 5.0E+02 N 5.5E+00 NCPSRG NO BSL
156-60-5 trans-1,2-Dichloroethene ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 1.5E+01 N 5.1E-01 NCPSRG NO DLBSL
10061-02-6 trans-1,3-Dichloropropene ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 1.7E+00 C* 2.3E-03 NCPSRG NO DLBSL
79-01-6 Trichloroethene ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 2.8E+00 C 1.8E-02 NCPSRG NO DLBSL
75-69-4 Trichlorofluoromethane(Freon-11) ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 7.9E+01 N 2.4E+01 NCPSRG NO DLBSL
75-01-4 Vinyl chloride ND ND MG/KG  0/13  0.0033 - 0.019 1.9E-02 N/A 6.0E-02 C 1.9E-04 NCPSRG NO DLBSL

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]
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Table 2.2
Occurrence, Distribution and Selection of Chemicals of Potential Concern 
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Future

 Medium: Surface and Subsurface Soil

 Exposure Medium: Surface and Subsurface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]

1330-20-7 Xylene, total ND ND MG/KG  0/19  0.0016 - 0.0095 9.5E-03 N/A 6.3E+01 N 6.0E+00 NCPSRG NO DLBSL
92-52-4 1,1-Biphenyl ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 2.1E+02 NS 4.3E+01 NCPSRG NO DLBSL
108-60-1 2,2'-Oxybis(1-chloropropane) ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 4.6E+00 C N/A NO DLBSL
95-95-4 2,4,5-Trichlorophenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 6.1E+02 N N/A NO DLBSL
120-83-2 2,4-Dichlorophenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.8E+01 N N/A NO DLBSL
105-67-9 2,4-Dimethylphenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.2E+02 N 1.4E+00 NCPSRG NO DLBSL
51-28-5 2,4-Dinitrophenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.2E+01 N N/A NO DLBSL
121-14-2 2,4-Dinitrotoluene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.6E+00 C* N/A NO DLBSL
606-20-2 2,6-Dinitrotoluene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 6.1E+00 N N/A NO DLBSL
91-58-7 2-Chloronaphthalene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.8E+02 NS N/A NO DLBSL
95-57-8 2-Chlorophenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.9E+01 N 4.1E-03 NCPSRG NO DLBSL
91-57-6 2-Methylnaphthalene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.1E+01 N 1.6E+00 NCPSRG NO DLBSL
95-48-7 2-Methylphenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.1E+02 N N/A NO DLBSL
88-74-4 2-Nitroaniline ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 6.1E+01 N N/A NO DLBSL
88-75-5 2-Nitrophenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.9E+01 N N/A NO DLBSL
91-94-1 3,3'-Dichlorobenzidine ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.1E+00 C N/A NO DLBSL
99-09-2 3-Nitroaniline ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 6.1E+01 N N/A NO DLBSL
534-52-1 4,6-Dinitro-2-methylphenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 4.9E-01 N N/A NO DLBSL
101-55-3 4-Bromophenyl-phenylether ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A N/A N/A NO NTX
59-50-7 4-Chloro-3-methylphenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 6.1E+02 N N/A NO DLBSL
106-47-8 4-Chloroaniline ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 2.4E+00 C N/A NO DLBSL
7005-72-3 4-Chlorophenyl-phenylether ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.1E+01 N N/A NO DLBSL
106-44-5 4-Methylphenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.1E+01 N 4.0E-01 NCPSRG NO DLBSL
100-01-6 4-Nitroaniline ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 2.4E+01 C* N/A NO DLBSL
100-02-7 4-Nitrophenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 4.8E+00 C* N/A NO DLBSL
83-32-9 Acenaphthene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.4E+02 N 8.4E+00 NCPSRG NO DLBSL
208-96-8 Acenaphthylene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.4E+02 N 1.1E+01 NCPSRG NO DLBSL
98-86-2 Acetophenone ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 7.8E+02 N N/A NO DLBSL
120-12-7 Anthracene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.7E+03 N 6.6E+02 NCPSRG NO DLBSL
1912-24-9 Atrazine ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 2.1E+00 C 2.5E-02 NCPSRG NO DLBSL
100-52-7 Benzaldehyde ND ND MG/KG  0/13  0.18 - 0.23 2.3E-01 N/A 7.8E+02 N N/A NO DLBSL
56-55-3 Benzo(a)anthracene ND ND MG/KG  0/23  0.036 - 0.047 4.7E-02 N/A 1.5E-01 C 1.8E-01 NCPSRG NO DLBSL
50-32-8 Benzo(a)pyrene ND ND MG/KG  0/23  0.036 - 0.047 4.7E-02 N/A 1.5E-02 C 5.9E-02 NCPSRG YES DLASL
205-99-2 Benzo(b)fluoranthene ND ND MG/KG  0/23  0.036 - 0.047 4.7E-02 N/A 1.5E-01 C 6.0E-01 NCPSRG NO DLBSL
191-24-2 Benzo(g,h,i)perylene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.7E+02 N 3.6E+02 NCPSRG NO DLBSL
207-08-9 Benzo(k)fluoranthene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.5E+00 C 5.9E+00 NCPSRG NO DLBSL
111-91-1 bis(2-Chloroethoxy)methane ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.8E+01 N N/A NO DLBSL
111-44-4 bis(2-Chloroethyl)ether ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 2.1E-01 C 1.4E-04 NCPSRG YES DLASL
117-81-7 bis(2-Ethylhexyl)phthalate 2.9E-02 J 1.4E-01 J MG/KG IR85-SS06-00-01-09C  4/23  0.18 - 0.23 1.4E-01 N/A 3.5E+01 C* 7.2E+00 NCPSRG NO BSL
85-68-7 Butylbenzylphthalate ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 2.6E+02 C* 1.5E+02 NCPSRG NO DLBSL
105-60-2 Caprolactam ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.1E+03 N 1.8E+01 NCPSRG NO DLBSL
86-74-8 Carbazole ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A N/A N/A NO NTX
218-01-9 Chrysene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.5E+01 C 1.8E+01 NCPSRG NO DLBSL
53-70-3 Dibenz(a,h)anthracene ND ND MG/KG  0/23  0.036 - 0.047 4.7E-02 N/A 1.5E-02 C 1.9E-01 NCPSRG YES DLASL
132-64-9 Dibenzofuran ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 7.8E+00 N 4.7E+00 NCPSRG NO DLBSL
84-66-2 Diethylphthalate ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 4.9E+03 N 3.7E+01 NCPSRG NO DLBSL
131-11-3 Dimethyl phthalate ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A N/A N/A NO NTX
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Table 2.2
Occurrence, Distribution and Selection of Chemicals of Potential Concern 
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Future

 Medium: Surface and Subsurface Soil

 Exposure Medium: Surface and Subsurface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
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Concentration Concentration
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 Minimum [1]  Maximum [1]

84-74-2 Di-n-butylphthalate ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 6.1E+02 N 1.9E+01 NCPSRG NO DLBSL
117-84-0 Di-n-octylphthalate ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.5E+01 C* 3.8E+01 NCPSRG NO DLBSL
206-44-0 Fluoranthene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 2.3E+02 N 3.3E+02 NCPSRG NO DLBSL
86-73-7 Fluorene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 2.3E+02 N 5.6E+01 NCPSRG NO DLBSL
118-74-1 Hexachlorobenzene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.0E-01 C 2.6E-03 NCPSRG NO DLBSL
87-68-3 Hexachlorobutadiene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 6.1E+00 C** 8.7E-03 NCPSRG NO DLBSL
77-47-4 Hexachlorocyclopentadiene ND ND MG/KG  0/22  0.18 - 0.23 2.3E-01 N/A 3.7E+01 N N/A NO DLBSL
67-72-1 Hexachloroethane ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 6.1E+00 C** N/A NO DLBSL
193-39-5 Indeno(1,2,3-cd)pyrene ND ND MG/KG  0/23  0.036 - 0.047 4.7E-02 N/A 1.5E-01 C 2.0E+00 NCPSRG NO DLBSL
78-59-1 Isophorone ND ND MG/KG  0/23  0.036 - 0.047 4.7E-02 N/A 5.1E+02 C* 2.0E-01 NCPSRG NO DLBSL
91-20-3 Naphthalene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.6E+00 C* 2.1E-01 NCPSRG NO DLBSL
621-64-7 n-Nitroso-di-n-propylamine ND ND MG/KG  0/23  0.036 - 0.047 4.7E-02 N/A 6.9E-02 C N/A NO DLBSL
86-30-6 n-Nitrosodiphenylamine ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 9.9E+01 C N/A NO DLBSL
98-95-3 Nitrobenzene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 4.8E+00 C* N/A NO DLBSL
87-86-5 Pentachlorophenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 3.0E+00 C 3.1E-02 NCPSRG NO DLBSL
85-01-8 Phenanthrene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.7E+03 N 5.7E+01 NCPSRG NO DLBSL
108-95-2 Phenol ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.8E+03 N 2.3E-01 NCPSRG NO DLBSL
129-00-0 Pyrene ND ND MG/KG  0/23  0.18 - 0.23 2.3E-01 N/A 1.7E+02 N 2.2E+02 NCPSRG NO DLBSL
72-54-8 4,4'-DDD 3.9E-04 J 3.1E-03 J MG/KG IR85-SS18-00-01-09C  7/23  0.0017 - 0.0023 3.1E-03 N/A 2.0E+00 C 2.4E-01 NCPSRG NO BSL
72-55-9 4,4'-DDE 6.4E-04 J 3.1E-02 MG/KG IR85-SB07-2-4-09C  14/23  0.0017 - 0.0023 3.1E-02 N/A 1.4E+00 C N/A NO BSL
50-29-3 4,4'-DDT 6.8E-04 J 2.5E-02 J MG/KG IR85-SS18-00-01-09C  13/23  0.0017 - 0.0023 2.5E-02 N/A 1.7E+00 C* 3.4E-01 NCPSRG NO BSL
309-00-2 Aldrin ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 2.9E-02 C* N/A NO DLBSL
319-84-6 alpha-BHC ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 7.7E-02 C 1.2E-03 NCPSRG NO DLBSL
5103-71-9 alpha-Chlordane ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 1.6E+00 C* 6.8E-02 NCPSRG NO DLBSL
12674-11-2 Aroclor-1016 ND ND MG/KG  0/23  0.017 - 0.023 2.3E-02 N/A 3.9E-01 N N/A NO DLBSL
11104-28-2 Aroclor-1221 ND ND MG/KG  0/23  0.017 - 0.023 2.3E-02 N/A 1.4E-01 C N/A NO DLBSL
11141-16-5 Aroclor-1232 ND ND MG/KG  0/23  0.017 - 0.023 2.3E-02 N/A 1.4E-01 C N/A NO DLBSL
53469-21-9 Aroclor-1242 ND ND MG/KG  0/23  0.017 - 0.023 2.3E-02 N/A 2.2E-01 C N/A NO DLBSL
12672-29-6 Aroclor-1248 ND ND MG/KG  0/23  0.017 - 0.023 2.3E-02 N/A 2.2E-01 C N/A NO DLBSL
11097-69-1 Aroclor-1254 4.0E-02 J 5.0E-02 MG/KG IR85-SS17-00-01-09C  2/23  0.017 - 0.023 5.0E-02 N/A 1.1E-01 C** N/A NO BSL
11096-82-5 Aroclor-1260 ND ND MG/KG  0/23  0.017 - 0.023 2.3E-02 N/A 2.2E-01 C N/A NO DLBSL
319-85-7 beta-BHC ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 2.7E-01 C 1.2E-03 NCPSRG NO DLBSL
319-86-8 delta-BHC 1.1E-03 J 1.1E-03 J MG/KG IR85-SB13-2-7-09C  1/23  0.0017 - 0.0023 1.1E-03 N/A 2.7E-01 C 1.2E-03 NCPSRG NO BSL
60-57-1 Dieldrin 1.9E-03 J 1.9E-03 J MG/KG IR85-SS17-00-01-09C  1/23  0.0017 - 0.0023 1.9E-03 N/A 3.0E-02 C 8.1E-04 NCPSRG NO BSL
959-98-8 Endosulfan I ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 3.7E+01 N 5.6E+00 NCPSRG NO DLBSL
33213-65-9 Endosulfan II ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 3.7E+01 N 5.6E+00 NCPSRG NO DLBSL
1031-07-8 Endosulfan sulfate ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 3.7E+01 N 5.6E+00 NCPSRG NO DLBSL
72-20-8 Endrin ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 1.8E+00 N 8.1E-01 NCPSRG NO DLBSL
7421-93-4 Endrin aldehyde ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 1.8E+00 N 8.1E-01 NCPSRG NO DLBSL
53494-70-5 Endrin ketone ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 1.8E+00 N 8.1E-01 NCPSRG NO DLBSL
58-89-9 gamma-BHC (Lindane) ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 5.2E-01 C* 1.8E-03 NCPSRG NO DLBSL
5103-74-2 gamma-Chlordane 8.8E-04 J 2.7E-03 J MG/KG IR85-SS18-00-01-09C  3/23  0.0017 - 0.0023 2.7E-03 N/A 1.6E+00 C* 6.8E-02 NCPSRG NO BSL
76-44-8 Heptachlor ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 1.1E-01 C 6.6E-03 NCPSRG NO DLBSL
1024-57-3 Heptachlor epoxide ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 5.3E-02 C* 8.2E-04 NCPSRG NO DLBSL
72-43-5 Methoxychlor ND ND MG/KG  0/23  0.0017 - 0.0023 2.3E-03 N/A 3.1E+01 N 2.2E+01 NCPSRG NO DLBSL
8001-35-2 Toxaphene ND ND MG/KG  0/23  0.033 - 0.047 4.7E-02 N/A 4.4E-01 C 4.6E-02 NCPSRG NO DLBSL
7429-90-5 Aluminum 3.0E+03 J+ 1.2E+04 MG/KG IR85-SB09-2-7-09C  23/23  75.2 - 1930 1.2E+04 5.5E+03 7.7E+03 N N/A YES ASL
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Table 2.2
Occurrence, Distribution and Selection of Chemicals of Potential Concern 
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Future

 Medium: Surface and Subsurface Soil

 Exposure Medium: Surface and Subsurface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]

7440-36-0 Antimony 5.9E+00 J- 5.9E+00 J- MG/KG IR85-SS18-00-01-09C  1/23  1.5 - 38.5 5.9E+00 3.6E-01 3.1E+00 N N/A YES ASL
7440-38-2 Arsenic 5.7E-01 J 9.9E+00 J MG/KG IR85-SS17-00-01-09C  23/23  1.5 - 38.5 9.9E+00 6.3E-01 3.9E-01 C* 5.8E+00 NCPSRG YES ASL
7440-39-3 Barium 4.9E+00 3.1E+01 J MG/KG IR85-SS17-00-01-09C  22/23  3.8 - 96.3 3.1E+01 1.5E+01 1.5E+03 N 5.8E+02 NCPSRG NO BSL
7440-41-7 Beryllium 2.4E-02 J 9.6E-02 J MG/KG IR85-SS18-00-01-09C  13/23  0.15 - 3.9 9.6E-02 1.0E-01 1.6E+01 N N/A NO BSL, BBK
7440-43-9 Cadmium 5.9E-01 3.5E+00 MG/KG IR85-SS18-00-01-09C  3/23  0.45 - 11.6 3.5E+00 2.3E-02 7.0E+00 N 3.0E+00 NCPSRG NO BSL
7440-70-2 Calcium 1.7E+01 J 4.7E+02 MG/KG IR85-SS16-00-01-09C  10/23  75.2 - 1930 4.7E+02 4.4E+02 N/A N/A NO NUT
7440-47-3 Chromium 2.7E+00 1.3E+01 MG/KG IR85-SB09-2-7-09C  22/23  1.5 - 38.5 1.3E+01 6.1E+00 2.9E-01 C 3.8E+00 NCPSRG YES ASL
7440-48-4 Cobalt 1.1E-01 J 2.4E+00 J MG/KG IR85-SS17-00-01-09C  15/23  0.38 - 9.6 2.4E+00 2.9E-01 2.3E+00 N N/A YES ASL
7440-50-8 Copper 5.4E-01 J 2.1E+02 MG/KG IR85-SS18-00-01-09C  23/23  1.5 - 38.5 2.1E+02 2.6E+00 3.1E+02 N 7.0E+02 NCPSRG NO BSL
7439-89-6 Iron 1.7E+03 1.2E+04 MG/KG IR85-SS18-00-01-09C  23/23  11.3 - 289 1.2E+04 3.2E+03 5.5E+03 N 1.5E+02 NCPSRG YES ASL
7439-92-1 Lead 2.8E+00 6.1E+02 MG/KG IR85-SS18-00-01-09C  23/23  1.5 - 38.5 6.1E+02 8.5E+00 4.0E+02 NL 2.7E+02 NCPSRG YES ASL
7439-95-4 Magnesium 8.1E+01 J 4.2E+02 MG/KG IR85-SB09-2-7-09C  23/23  18.8 - 482 4.2E+02 2.4E+02 N/A N/A NO NUT
7439-96-5 Manganese 4.5E+00 1.1E+04 MG/KG IR85-SS17-00-01-09C  23/23  0.38 - 9.6 1.1E+04 9.3E+00 1.8E+02 N 6.5E+01 NCPSRG YES ASL
7439-97-6 Mercury 3.5E-02 8.8E+00 MG/KG IR85-SS18-00-01-09C  13/23  0.032 - 0.43 8.8E+00 7.1E-02 2.4E+00 N 1.0E+00 NCPSRG YES ASL
7440-02-0 Nickel 7.6E-01 J 8.7E+00 J MG/KG IR85-SS17-00-01-09C  22/23  0.75 - 19.3 8.7E+00 1.2E+00 1.5E+02 N 1.3E+02 NCPSRG NO BSL
7440-09-7 Potassium 7.2E+01 J 3.1E+02 MG/KG IR85-SB09-2-7-09C  19/23  75.2 - 1930 3.1E+02 1.2E+02 N/A N/A NO NUT
7782-49-2 Selenium 4.5E-01 J 4.7E-01 J MG/KG IR85-SB09-2-7-09C  2/23  1.5 - 38.5 4.7E-01 5.1E-01 3.9E+01 N 2.1E+00 NCPSRG NO BSL, BBK
7440-22-4 Silver 8.3E-02 J 2.9E-01 J MG/KG IR85-SS16-00-01-09C  8/23  1.5 - 38.5 2.9E-01 1.3E-01 3.9E+01 N 3.4E+00 NCPSRG NO BSL
7440-23-5 Sodium 3.2E+00 J 2.3E+01 J MG/KG IR85-SB09-2-7-09C  16/23  188 - 4820 2.3E+01 6.8E+01 N/A N/A NO NUT, BSL
7440-28-0 Thallium 4.4E-01 J 1.9E+01 J MG/KG IR85-SS17-00-01-09C  2/23  2.3 - 57.8 1.9E+01 3.6E-01 N/A N/A NO NTX
7440-62-2 Vanadium 5.3E+00 J 1.6E+01 MG/KG IR85-SB09-2-7-09C  22/23  3.8 - 96.3 1.6E+01 8.9E+00 3.9E+01 N N/A NO BSL
7440-66-6 Zinc 4.2E+00 5.6E+03 MG/KG IR85-SS17-00-01-09C  17/23  3.8 - 96.3 5.6E+03 6.6E+00 2.3E+03 N 1.2E+03 NCPSRG YES ASL

[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern

[2] Maximum concentration is used for screening.  If the chemical was not detected, the maximum detection limit is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[3] Background values are lower of two times the arithmetic mean basewide background surface soil or subsurface soil concentrations.                       To Be Considered

Background values are from Final Base Background Soil Study Report, Marine Corps Base Camp Lejeune, North Carolina , NCPSRG = North Carolina Preliminary Soil Remediation Goal, January, 2010

      Baker Environmental, April 25, 2001. J = Estimated Value

[4] Oak Ridge National Laboratory (ORNL). November 2010. Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites. J- = Analyte present, value may be biased low, actual value may be higher

   http://epa-prgs.ornl.gov/chemicals/index.shtml.  Adjusted (noncarcinogenic RSLs adjusted by dividing by 10) residential soil RSLs. J+ = Analyte present, value may be biased high, actual value may be lower

RSL value for 1,4-Dichlorobenzene used as a surrogate for 1,3-Dichlorobenzene C = Carcinogenic

RSL value for n-Hexane used as surrogate for Methylcyclohexane. C* = N screening level < 100x C screening level, therefore

RSL value for Methoxychlor used as surrogate for 4-Chlorophenyl-phenylether.      N screening value/10 used as screening level

RSL value for 2-Nitroaniline used as surrogate for 3-Nitroaniline. C** = N screening level < 10x C screening level, therefore

RSL value for Nitrobenzene used as surrogate for 4-Nitrophenol.      N screening value/10 used as screening level

RSL value for Acenaphthene used as surrogate for Acenaphthylene. MG/KG = Milligrams per kilogram

RSL value for Pyrene used as surrogate for Benzo(g,h,i)perylene. N = Noncarcinogenic

RSL value for Anthracene used as surrogate for Phenanthrene. N/A = Not available

RSL value for technical-HCH used as surrogate for delta-BHC. ND = Non-detect

RSL value for 1,3-Dichloropropene used as a surrogate for cis-1,3-Dichloropropene and trans-1,3-Dichloropropene. NL = Noncarcinogenic lead residential soil RSL not adjusted by dividing by 10.

RSL value for Endosulfan used as surrogate for Endosulfan I, Endosulfan II, and Endosulfan sulfate. NS = Concentration exceeds Csat (soil saturation concentration), 

RSL value for Endrin used as surrogate for Endrin aldehyde and Endrin ketone.        Csat used as screening level.

RSL value for 2-Chlorophenol used as surrogate for 2-Nitrophenol.

RSL value for Mercury (inorganic salts) used for Mercury.

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Detection Limit Above Screening Level (DLASL), not quantitatively evaluated in HHRA
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Table 2.2
Occurrence, Distribution and Selection of Chemicals of Potential Concern 
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Future

 Medium: Surface and Subsurface Soil

 Exposure Medium: Surface and Subsurface Soil

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)

Below Background (BBK)

Detection Limit Below Screening Level (DLBSL)
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TABLE 2.2a
Risk Ratio Screening for Surface and Subsurface Soil, Maximum Detected Concentration
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

Analyte

Sample Location of 
Maximum Detected 

Concentration
Residential Soil 

RSL
Acceptable 
Risk Level

Corresponding 
Hazard Indexa

Corresponding 
Cancer Riskb Target Organ

Metals (mg/kg)
Aluminum 23 / 23 1.2E+04 IR85-SB09-2-7-09C 7.7E+04 1 0.2 NA Neurological
Antimony 1 / 23 5.9E+00 J- IR85-SS18-00-01-09C 3.1E+01 1 0.2 NA Longevity, Blood
Arsenic 23 / 23 9.9E+00 J IR85-SS17-00-01-09C 3.9E-01 1E-06 NA 3E-05 NA
Chromium 22 / 23 1.3E+01 IR85-SB09-2-7-09C 2.9E-01 1E-06 NA 4E-05 NA
Cobalt 15 / 23 2.4E+00 J IR85-SS17-00-01-09C 2.3E+01 1 0.1 NA Thyroid
Iron 23 / 23 1.2E+04 IR85-SS18-00-01-09C 5.5E+04 1 0.2 NA Gastrointestinal
Lead 23 / 23 6.1E+02 IR85-SS18-00-01-09C NA NA NA NA NA
Manganese 23 / 23 1.1E+04 IR85-SS17-00-01-09C 1.8E+03 1 5.9 NA Central Nervous System
Mercury 13 / 23 8.8E+00 IR85-SS18-00-01-09C 2.4E+01 1 0.4 NA Autoimmune
Zinc 17 / 23 5.6E+03 IR85-SS17-00-01-09C 2.3E+04 1 0.2 NA Blood
Cumulative Corresponding Hazard Indexc 7.2
Cumulative Corresponding Cancer Riskd 7E-05

Total Autoimmune HI = 0.4
Notes: Total Blood HI = 0.4
a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level. Total Developmental HI = 0.2
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level. Total Gastrointestinal HI = 0.2
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent. Total Longevity HI = 0.2
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent. Total Nervous System HI = 6.1
Constituent selected as COPC if it contributes to an overall Hazard Index by target organ greater than 0.5 or Cumulative Corresponding Cancer Risk greater than 5E-05, Total Thyroid HI = 0.1
   otherwise, constituent not selected as COPC.
Constituents selected as COPCs are indicated by shading.

COPC = Chemical of Potential Concern
HI = Hazard Index
J = Estimated Value
J- = Analyte present, value may be biased low, actual value may be higher
mg/kg = milligrams per kilogram
NA = Not available/not applicable

Maximum 
Detected 

Concentration 
(Qualifier)

Detection 
Frequency



TABLE 2.2b
Risk Ratio Screening for Surface and Subsurface Soil, 95% UCL Concentration
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

Analyte
95% UCL 
Rationale

Residential Soil 
RSL

Acceptable 
Risk Level

Corresponding 
Hazard Indexa

Corresponding 
Cancer Riskb Target Organ

Metals (mg/kg)
Aluminum 23 / 23 5.8E+03 1, 3 95% App-G 7.7E+04 1 0.1 NA Neurological
Arsenic 23 / 23 3.3E+00 4 95% Cheb-m 3.9E-01 1E-06 NA 8E-06 NA
Chromium 22 / 23 5.9E+00 1, 3 95% KM-BCA 2.9E-01 1E-06 NA 2E-05 NA
Lead 23 / 23 4.3E+01 6 Mean NA NA NA NA NA
Manganese 23 / 23 3.5E+03 4 97.5% Cheb-m 1.8E+03 1 1.9 NA Central Nervous System
Cumulative Corresponding Hazard Indexc 2.0
Cumulative Corresponding Cancer Riskd 3E-05

Total Nervous System HI = 2.0

Notes:
a Corresponding Hazard Index equals 95% UCL concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals 95% UCL concentration divided by the RSL divided by the acceptable risk level
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Constituent selected as COPC if it contributes to an overall Hazard Index by target organ greater than 0.5 or Cumulative Corresponding Cancer Risk  greater than 5E-05, 
   otherwise, constituent not selected as COPC.
Constituents selected as COPCs are indicated by shading.

COPC = Chemical of Potential Concern
mg/kg = milligrams per kilogram
HI = Hazard Index
NA = Not available/not applicable

ProUCL, Version 4.00.05 used to determine distribution of data and calculate 95% UCL, following recommendations
in users guide (USEPA. May 2010. ProUCL, Version 4.0. Prepared by Lockheed Martin Environmental Services).
Options:   95% Approximate Gamma UCL (95% App-G); 95% Chebyshev (Mean, Sd) UCL (95% Cheb-m);  95% Kaplan-Meier (BCA) UCL (95% KM-BCA); 97.5% Chebyshev (Mean, Sd) UCL (97.5% Cheb-m)

Upper Confidence Limit (UCL) Rationale:
(1)  Shapiro-Wilk W Test/Lilliefors test indicates data are log-normally distributed.
(2)  Shapiro-Wilk W Test/Lilliefors indicates data are normally distributed.
(3)  Test indicates data are gamma distributed.
(4)  Distribution tests are inconclusive
(5)  Max value used because 95% UCL greater than max.
(6)  Lead evaluated using arithmetic mean concentration in lead models, therefore, arithmetic mean concentration presented here.

95% UCL
Detection 
Frequency
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TABLE 2.3
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Groundwater

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Site 85 71-55-6 1,1,1-Trichloroethane ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 9.1E+02 N 2.0E+02 MCL, 15A NCAC 2L NO DLBSL
79-34-5 1,1,2,2-Tetrachloroethane ND ND UG/L  0/9  1 - 2.4 2.4E+00 N/A 6.7E-02 C 2.0E-01 15A NCAC 2L YES DLASL
76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113 ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 5.9E+03 N 2.0E+05 15A NCAC 2L NO DLBSL
79-00-5 1,1,2-Trichloroethane ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 2.4E-01 C 5.0E+00 MCL YES DLASL
75-34-3 1,1-Dichloroethane ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 2.4E+00 C 6.0E+00 15A NCAC 2L NO DLBSL
75-35-4 1,1-Dichloroethene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 3.4E+01 N 7.0E+00 MCL, 15A NCAC 2L NO DLBSL
120-82-1 1,2,4-Trichlorobenzene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 4.1E-01 C** 7.0E+01 MCL, 15A NCAC 2L YES DLASL
96-12-8 1,2-Dibromo-3-chloropropane ND ND UG/L  0/6  2 - 2 2.0E+00 N/A 3.2E-04 C 2.0E-01 MCL YES DLASL

4.0E-02 15A NCAC 2L
106-93-4 1,2-Dibromoethane ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 6.5E-03 C 5.0E-02 MCL YES DLASL

2.0E-02 15A NCAC 2L
95-50-1 1,2-Dichlorobenzene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 3.7E+01 N 6.0E+02 MCL NO DLBSL

2.0E+01 15A NCAC 2L
107-06-2 1,2-Dichloroethane ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 1.5E-01 C 5.0E+00 MCL YES DLASL

4.0E-01 15A NCAC 2L
78-87-5 1,2-Dichloropropane ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 3.9E-01 C* 5.0E+00 MCL YES DLASL

6.0E-01 15A NCAC 2L
541-73-1 1,3-Dichlorobenzene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 4.3E-01 C 2.0E+02 15A NCAC 2L YES DLASL
106-46-7 1,4-Dichlorobenzene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 4.3E-01 C 7.5E+01 MCL YES DLASL

6.0E+00 15A NCAC 2L
78-93-3 2-Butanone ND ND UG/L  0/9  5 - 5 5.0E+00 N/A 7.1E+02 N 4.0E+03 15A NCAC 2L NO DLBSL
591-78-6 2-Hexanone ND ND UG/L  0/9  5 - 5 5.0E+00 N/A 4.7E+00 N N/A YES DLASL
108-10-1 4-Methyl-2-pentanone ND ND UG/L  0/9  5 - 5 5.0E+00 N/A 2.0E+02 N N/A NO DLBSL
67-64-1 Acetone ND ND UG/L  0/9  5 - 5 5.0E+00 N/A 2.2E+03 N 6.0E+03 15A NCAC 2L NO DLBSL
71-43-2 Benzene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 4.1E-01 C 5.0E+00 MCL YES DLASL

1.0E+00 15A NCAC 2L
75-27-4 Bromodichloromethane ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 1.2E-01 C 8.0E+01 MCL YES DLASL

6.0E-01 15A NCAC 2L
75-25-2 Bromoform ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 8.5E+00 C* 8.0E+01 MCL NO DLBSL

4.0E+00 15A NCAC 2L
74-83-9 Bromomethane ND ND UG/L  0/8  1 - 1.1 1.1E+00 N/A 8.7E-01 N N/A YES DLASL
75-15-0 Carbon disulfide ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 1.0E+02 N 7.0E+02 15A NCAC 2L NO DLBSL
56-23-5 Carbon tetrachloride ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 4.4E-01 C 5.0E+00 MCL YES DLASL

3.0E-01 15A NCAC 2L
108-90-7 Chlorobenzene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 9.1E+00 N 1.0E+02 MCL NO DLBSL

5.0E+01 15A NCAC 2L

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]
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TABLE 2.3
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Groundwater

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]

75-00-3 Chloroethane ND ND UG/L  0/8  1 - 1 1.0E+00 N/A 2.1E+03 N 3.0E+03 15A NCAC 2L NO DLBSL
67-66-3 Chloroform 6.2E+00 1.1E+01 J UG/L IR85-MW05-09C  2/9  1 - 1 1.1E+01 N/A 1.9E-01 C 8.0E+01 MCL YES ASL

7.0E+01 15A NCAC 2L
74-87-3 Chloromethane ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 1.9E+01 N 3.0E+00 15A NCAC 2L NO DLBSL
156-59-2 cis-1,2-Dichloroethene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 7.3E+00 N 7.0E+01 MCL, 15A NCAC 2L NO DLBSL
10061-01-5 cis-1,3-Dichloropropene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 4.3E-01 C* 4.0E-01 15A NCAC 2L YES DLASL
110-82-7 Cyclohexane ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 1.3E+03 N N/A NO DLBSL
124-48-1 Dibromochloromethane ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 1.5E-01 C 6.0E+01 MCL YES DLASL

4.0E-01 15A NCAC 2L
75-71-8 Dichlorodifluoromethane (Freon-12) ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 3.9E+01 N 1.0E+03 15A NCAC 2L NO DLBSL
100-41-4 Ethylbenzene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 1.5E+00 C 7.0E+02 MCL NO DLBSL

6.0E+02 15A NCAC 2L
98-82-8 Isopropylbenzene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 6.8E+01 N 7.0E+01 15A NCAC 2L NO DLBSL
79-20-9 Methyl acetate ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 3.7E+03 N N/A NO DLBSL
108-87-2 Methylcyclohexane ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 8.8E+01 N N/A NO DLBSL
75-09-2 Methylene chloride 1.4E+01 J 1.9E+02 UG/L IR85-TW06-09C  2/9  1 - 1 1.9E+02 N/A 4.8E+00 C 5.0E+00 MCL, 15A NCAC 2L YES ASL
1634-04-4 Methyl-tert-butyl ether (MTBE) ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 1.2E+01 C 2.0E+01 15A NCAC 2L NO DLBSL
100-42-5 Styrene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 1.6E+02 N 1.0E+02 MCL NO DLBSL

7.0E+01 15A NCAC 2L
127-18-4 Tetrachloroethene ND ND UG/L  0/9  1 - 1.1 1.1E+00 N/A 1.1E-01 C 5.0E+00 MCL YES DLASL

7.0E-01 15A NCAC 2L
108-88-3 Toluene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 2.3E+02 N 1.0E+03 MCL NO DLBSL

6.0E+02 15A NCAC 2L
156-60-5 trans-1,2-Dichloroethene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 1.1E+01 N 1.0E+02 MCL, 15A NCAC 2L NO DLBSL
10061-02-6 trans-1,3-Dichloropropene ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 4.3E-01 C* 4.0E-01 15A NCAC 2L YES DLASL
79-01-6 Trichloroethene ND ND UG/L  0/9  1 - 5.1 5.1E+00 N/A 2.0E+00 C 5.0E+00 MCL YES DLASL

3.0E+00 15A NCAC 2L
75-69-4 Trichlorofluoromethane(Freon-11) ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 1.3E+02 N 2.0E+03 15A NCAC 2L NO DLBSL
75-01-4 Vinyl chloride ND ND UG/L  0/9  1 - 1 1.0E+00 N/A 1.6E-02 C 2.0E+00 MCL YES DLASL

3.0E-02 15A NCAC 2L
1330-20-7 Xylene, total ND ND UG/L  0/9  1 - 1.2 1.2E+00 N/A 2.0E+01 N 1.0E+04 MCL NO DLBSL

5.0E+02 15A NCAC 2L
92-52-4 1,1-Biphenyl ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.8E+02 N 4.0E+02 15A NCAC 2L NO DLBSL
108-60-1 2,2'-Oxybis(1-chloropropane) ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 3.2E-01 C N/A YES DLASL
95-95-4 2,4,5-Trichlorophenol ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 3.7E+02 N N/A NO DLBSL
120-83-2 2,4-Dichlorophenol ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.1E+01 N N/A YES DLASL
105-67-9 2,4-Dimethylphenol ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 7.3E+01 N 1.0E+02 15A NCAC 2L NO DLBSL
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TABLE 2.3
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Groundwater

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]

51-28-5 2,4-Dinitrophenol ND ND UG/L  0/9  20 - 21 2.1E+01 N/A 7.3E+00 N N/A YES DLASL
121-14-2 2,4-Dinitrotoluene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.2E-01 C N/A YES DLASL
606-20-2 2,6-Dinitrotoluene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 3.7E+00 N N/A YES DLASL
91-58-7 2-Chloronaphthalene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.9E+02 N N/A NO DLBSL
95-57-8 2-Chlorophenol ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.8E+01 N 4.0E-01 15A NCAC 2L NO DLBSL
91-57-6 2-Methylnaphthalene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.5E+01 N 3.0E+01 15A NCAC 2L NO DLBSL
95-48-7 2-Methylphenol ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.8E+02 N N/A NO DLBSL
88-74-4 2-Nitroaniline ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 3.7E+01 N N/A NO DLBSL
88-75-5 2-Nitrophenol ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.8E+01 N N/A NO DLBSL
91-94-1 3,3'-Dichlorobenzidine ND ND UG/L  0/9  20 - 21 2.1E+01 N/A 1.5E-01 C N/A YES DLASL
99-09-2 3-Nitroaniline ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 3.7E+01 N N/A NO DLBSL
534-52-1 4,6-Dinitro-2-methylphenol ND ND UG/L  0/9  20 - 21 2.1E+01 N/A 2.9E-01 N N/A YES DLASL
101-55-3 4-Bromophenyl-phenylether ND ND UG/L  0/9  10 - 11 1.1E+01 N/A N/A N/A NO NTX
59-50-7 4-Chloro-3-methylphenol ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 3.7E+02 N N/A NO DLBSL
106-47-8 4-Chloroaniline ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 3.4E-01 C N/A YES DLASL
7005-72-3 4-Chlorophenyl-phenylether ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.8E+01 N N/A NO DLBSL
106-44-5 4-Methylphenol ND ND UG/L  0/9  20 - 21 2.1E+01 N/A 1.8E+01 N 4.0E+01 15A NCAC 2L YES DLASL
100-01-6 4-Nitroaniline ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 3.4E+00 C* N/A YES DLASL
100-02-7 4-Nitrophenol ND ND UG/L  0/9  20 - 21 2.1E+01 N/A 1.2E-01 C N/A YES DLASL
83-32-9 Acenaphthene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.2E+02 N 8.0E+01 15A NCAC 2L NO DLBSL
208-96-8 Acenaphthylene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.2E+02 N 2.0E+02 15A NCAC 2L NO DLBSL
98-86-2 Acetophenone ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 3.7E+02 N N/A NO DLBSL
120-12-7 Anthracene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.1E+03 N 2.0E+03 15A NCAC 2L NO DLBSL
1912-24-9 Atrazine ND ND UG/L  0/9  20 - 21 2.1E+01 N/A 2.9E-01 C 3.0E+00 MCL, 15A NCAC 2L YES DLASL
100-52-7 Benzaldehyde ND ND UG/L  0/4  10 - 10 1.0E+01 N/A 3.7E+02 N N/A NO DLBSL
56-55-3 Benzo(a)anthracene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.9E-02 C 5.0E-02 15A NCAC 2L YES DLASL
50-32-8 Benzo(a)pyrene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.9E-03 C 2.0E-01 MCL YES DLASL

5.0E-03 15A NCAC 2L
205-99-2 Benzo(b)fluoranthene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.9E-02 C 5.0E-02 15A NCAC 2L YES DLASL
191-24-2 Benzo(g,h,i)perylene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.1E+02 N 2.0E+02 15A NCAC 2L NO DLBSL
207-08-9 Benzo(k)fluoranthene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.9E-01 C 5.0E-01 15A NCAC 2L YES DLASL
111-91-1 bis(2-Chloroethoxy)methane ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.1E+01 N N/A YES DLASL
111-44-4 bis(2-Chloroethyl)ether ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.2E-02 C 3.0E-02 15A NCAC 2L YES DLASL
117-81-7 bis(2-Ethylhexyl)phthalate ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 4.8E+00 C 6.0E+00 MCL YES DLASL

3.0E+00 15A NCAC 2L
85-68-7 Butylbenzylphthalate ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 3.5E+01 C 1.0E+03 15A NCAC 2L NO DLBSL
105-60-2 Caprolactam ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.8E+03 N 4.0E+03 15A NCAC 2L NO DLBSL
86-74-8 Carbazole ND ND UG/L  0/9  10 - 11 1.1E+01 N/A N/A N/A NO NTX
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TABLE 2.3
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Groundwater

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Concentration Concentration
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 Minimum [1]  Maximum [1]

218-01-9 Chrysene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.9E+00 C 5.0E+00 15A NCAC 2L YES DLASL
53-70-3 Dibenz(a,h)anthracene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.9E-03 C 5.0E-03 15A NCAC 2L YES DLASL
132-64-9 Dibenzofuran ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 3.7E+00 N N/A YES DLASL
84-66-2 Diethylphthalate ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.9E+03 N 6.0E+03 15A NCAC 2L NO DLBSL
131-11-3 Dimethyl phthalate ND ND UG/L  0/9  10 - 11 1.1E+01 N/A N/A N/A NO NTX
84-74-2 Di-n-butylphthalate ND ND UG/L  0/9  20 - 21 2.1E+01 N/A 3.7E+02 N 7.0E+02 15A NCAC 2L NO DLBSL
117-84-0 Di-n-octylphthalate ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 4.8E+00 C 1.0E+02 15A NCAC 2L YES DLASL
206-44-0 Fluoranthene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.5E+02 N 3.0E+02 15A NCAC 2L NO DLBSL
86-73-7 Fluorene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.5E+02 N 3.0E+02 15A NCAC 2L NO DLBSL
118-74-1 Hexachlorobenzene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 4.2E-02 C 1.0E+00 MCL YES DLASL

2.0E-02 15A NCAC 2L
87-68-3 Hexachlorobutadiene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 8.6E-01 C* 4.0E-01 15A NCAC 2L YES DLASL
77-47-4 Hexachlorocyclopentadiene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.2E+01 N 5.0E+01 MCL NO DLBSL
67-72-1 Hexachloroethane ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 3.7E+00 C** N/A YES DLASL
193-39-5 Indeno(1,2,3-cd)pyrene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 2.9E-02 C 5.0E-02 15A NCAC 2L YES DLASL
78-59-1 Isophorone ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 7.1E+01 C 4.0E+01 15A NCAC 2L NO DLBSL
91-20-3 Naphthalene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.4E-01 C* 6.0E+00 15A NCAC 2L YES DLASL
621-64-7 n-Nitroso-di-n-propylamine ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 9.6E-03 C N/A YES DLASL
86-30-6 n-Nitrosodiphenylamine ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.4E+01 C N/A NO DLBSL
98-95-3 Nitrobenzene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.2E-01 C N/A YES DLASL
87-86-5 Pentachlorophenol ND ND UG/L  0/9  20 - 21 2.1E+01 N/A 1.7E-01 C 1.0E+00 MCL YES DLASL

3.0E-01 15A NCAC 2L
85-01-8 Phenanthrene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.1E+03 N 2.0E+02 15A NCAC 2L NO DLBSL
108-95-2 Phenol ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.1E+03 N 3.0E+01 15A NCAC 2L NO DLBSL
129-00-0 Pyrene ND ND UG/L  0/9  10 - 11 1.1E+01 N/A 1.1E+02 N 2.0E+02 15A NCAC 2L NO DLBSL
72-54-8 4,4'-DDD 7.9E-02 J 7.9E-02 J UG/L IR85-TW06-09C  1/9  0.05 - 0.078 7.9E-02 N/A 2.8E-01 C 1.0E-01 15A NCAC 2L NO BSL
72-55-9 4,4'-DDE ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 2.0E-01 C N/A NO DLBSL
50-29-3 4,4'-DDT ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 2.0E-01 C* 1.0E-01 15A NCAC 2L NO DLBSL
309-00-2 Aldrin ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 4.0E-03 C N/A YES DLASL
319-84-6 alpha-BHC ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 1.1E-02 C 2.0E-02 15A NCAC 2L YES DLASL
5103-71-9 alpha-Chlordane ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 1.9E-01 C* 2.0E+00 MCL NO DLBSL

1.0E-01 15A NCAC 2L
12674-11-2 Aroclor-1016 ND ND UG/L  0/9  0.5 - 0.78 7.8E-01 N/A 2.6E-01 C** 5.0E-01 MCL YES DLASL
11104-28-2 Aroclor-1221 ND ND UG/L  0/9  0.5 - 0.78 7.8E-01 N/A 6.8E-03 C 5.0E-01 MCL YES DLASL
11141-16-5 Aroclor-1232 ND ND UG/L  0/9  0.5 - 0.78 7.8E-01 N/A 6.8E-03 C 5.0E-01 MCL YES DLASL
53469-21-9 Aroclor-1242 ND ND UG/L  0/9  0.5 - 0.78 7.8E-01 N/A 3.4E-02 C 5.0E-01 MCL YES DLASL
12672-29-6 Aroclor-1248 ND ND UG/L  0/9  0.5 - 0.78 7.8E-01 N/A 3.4E-02 C 5.0E-01 MCL YES DLASL
11097-69-1 Aroclor-1254 ND ND UG/L  0/9  0.5 - 0.78 7.8E-01 N/A 3.4E-02 C* 5.0E-01 MCL YES DLASL
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11096-82-5 Aroclor-1260 ND ND UG/L  0/9  0.5 - 0.78 7.8E-01 N/A 3.4E-02 C 5.0E-01 MCL YES DLASL
319-85-7 beta-BHC ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 3.7E-02 C 2.0E-02 15A NCAC 2L YES DLASL
319-86-8 delta-BHC ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 3.7E-02 C 2.0E-02 15A NCAC 2L YES DLASL
60-57-1 Dieldrin ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 4.2E-03 C 2.0E-03 15A NCAC 2L YES DLASL
959-98-8 Endosulfan I ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 2.2E+01 N 4.0E+01 15A NCAC 2L NO DLBSL
33213-65-9 Endosulfan II ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 2.2E+01 N 4.0E+01 15A NCAC 2L NO DLBSL
1031-07-8 Endosulfan sulfate ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 2.2E+01 N 4.0E+01 15A NCAC 2L NO DLBSL
72-20-8 Endrin ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 1.1E+00 N 2.0E+00 MCL, 15A NCAC 2L NO DLBSL
7421-93-4 Endrin aldehyde ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 1.1E+00 N 2.0E+00 15A NCAC 2L NO DLBSL
53494-70-5 Endrin ketone ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 1.1E+00 N 2.0E+00 15A NCAC 2L NO DLBSL
58-89-9 gamma-BHC (Lindane) ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 6.1E-02 C 2.0E-01 MCL YES DLASL

3.0E-02 15A NCAC 2L
5103-74-2 gamma-Chlordane ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 1.9E-01 C* 2.0E+00 MCL NO DLBSL

1.0E-01 15A NCAC 2L
76-44-8 Heptachlor ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 1.5E-02 C 4.0E-01 MCL YES DLASL

8.0E-03 15A NCAC 2L
1024-57-3 Heptachlor epoxide ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 7.4E-03 C* 2.0E-01 MCL YES DLASL

4.0E-03 15A NCAC 2L
72-43-5 Methoxychlor ND ND UG/L  0/9  0.05 - 0.078 7.8E-02 N/A 1.8E+01 N 4.0E+01 MCL, 15A NCAC 2L NO DLBSL
8001-35-2 Toxaphene ND ND UG/L  0/9  1 - 1.6 1.6E+00 N/A 6.1E-02 C 3.0E+00 MCL YES DLASL

3.0E-02 15A NCAC 2L
7429-90-5 Aluminum 1.1E+02 J 1.5E+04 UG/L IR85-TW06-09C  9/9  1000 - 1000 1.5E+04 1.9E+03 3.7E+03 N 50 - 200 SMCL YES ASL
7440-36-0 Antimony ND ND UG/L  0/9  20 - 40 4.0E+01 3.3E+00 1.5E+00 N 6.0E+00 MCL YES DLASL
7440-38-2 Arsenic 2.0E+00 J 2.0E+00 J UG/L IR85-MW02-09C  1/9  20 - 20 2.0E+00 5.8E+00 4.5E-02 C 1.0E+01 MCL, 15A NCAC 2L NO BBK
7440-39-3 Barium 2.4E+01 J 5.7E+01 UG/L IR85-MW02-09C  5/9  50 - 50 5.7E+01 8.6E+01 7.3E+02 N 2.0E+03 MCL NO BSL, BBK

7.0E+02 15A NCAC 2L
7440-41-7 Beryllium 9.8E-02 J 2.7E-01 J UG/L IR85-MW02-09C  5/9  2 - 2 2.7E-01 3.1E-01 7.3E+00 N 4.0E+00 MCL NO BSL, BBK
7440-43-9 Cadmium 1.4E-01 J 2.8E-01 J UG/L IR85-TW08-09C  3/9  6 - 6 2.8E-01 3.6E-01 1.8E+00 N 5.0E+00 MCL NO BSL, BBK

2.0E+00 15A NCAC 2L
7440-70-2 Calcium 5.7E+02 J 3.2E+03 UG/L IR85-TW06-09C  9/9  1000 - 1000 3.2E+03 6.9E+04 N/A N/A NO NUT, BSL
7440-47-3 Chromium 1.8E+00 J 1.9E+01 J UG/L IR85-TW06-09C  2/9  20 - 20 1.9E+01 3.1E+00 4.3E-02 C 1.0E+02 MCL YES ASL

1.0E+01 15A NCAC 2L
7440-48-4 Cobalt 6.4E-01 J 1.2E+00 J UG/L IR85-TW05-09C  5/9  5 - 5 1.2E+00 3.4E+00 1.1E+00 N N/A NO BBK
7440-50-8 Copper 2.4E+00 J 6.8E+00 J UG/L IR85-TW06-09C  5/9  20 - 40 6.8E+00 2.8E+00 1.5E+02 N 1.3E+03 MCL NO BSL

1.0E+03 15A NCAC 2L
7439-89-6 Iron 1.1E+02 J 6.9E+03 UG/L IR85-TW06-09C  9/9  150 - 150 6.9E+03 6.0E+03 2.6E+03 N 3.0E+02 SMCL, 15A NCAC 2L YES ASL
7439-92-1 Lead 2.4E+00 J 1.6E+01 J UG/L IR85-TW06-09C  3/9  20 - 40 1.6E+01 2.8E+00 N/A 1.5E+01 MCL, 15A NCAC 2L YES ASL
7439-95-4 Magnesium 3.8E+02 2.5E+03 UG/L IR85-TW05-09C  9/9  250 - 250 2.5E+03 6.4E+03 N/A N/A NO NUT, BSL
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TABLE 2.3
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Groundwater

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]

7439-96-5 Manganese 4.2E+00 J 7.3E+01 UG/L IR85-TW05-09C  9/9  5 - 5 7.3E+01 2.1E+02 8.8E+01 N 5.0E+01 SMCL, 15A NCAC 2L NO BSL, BBK
7439-97-6 Mercury 3.6E-02 J 8.5E-02 J UG/L IR85-MW02-09C  2/9  0.2 - 0.2 8.5E-02 1.0E-01 1.1E+00 N 2.0E+00 MCL NO BSL, BBK

1.0E+00 15A NCAC 2L
7440-02-0 Nickel 1.2E+00 J 2.0E+01 UG/L IR85-TW05-09C  7/9  10 - 10 2.0E+01 8.0E+00 7.3E+01 N 1.0E+02 15A NCAC 2L NO BSL
7440-09-7 Potassium 5.0E+02 J 2.2E+03 UG/L IR85-MW02-09C  9/9  1000 - 1000 2.2E+03 3.3E+03 N/A N/A NO NUT, BSL
7782-49-2 Selenium 4.3E+00 J 4.3E+00 J UG/L IR85-TW05-09C  1/9  20 - 20 4.3E+00 3.1E+00 1.8E+01 N 5.0E+01 MCL NO BSL

2.0E+01 15A NCAC 2L
7440-22-4 Silver 1.5E+00 J 1.5E+00 J UG/L IR85-TW04-09C  1/9  20 - 20 1.5E+00 7.7E-01 1.8E+01 N 2.0E+01 15A NCAC 2L NO BSL

1.0E+02 SMCL
7440-23-5 Sodium 2.8E+03 2.7E+04 UG/L IR85-TW06-09C  9/9  2500 - 2500 2.7E+04 2.3E+04 N/A N/A NO NUT
7440-28-0 Thallium ND ND UG/L  0/9  30 - 30 3.0E+01 3.8E+00 N/A 2.0E+00 MCL NO NTX
7440-62-2 Vanadium ND ND UG/L  0/9  50 - 100 1.0E+02 4.7E+00 1.8E+01 N N/A YES DLASL
7440-66-6 Zinc 4.4E+00 J 1.1E+02 UG/L IR85-TW08-09C  7/9  50 - 100 1.1E+02 4.2E+01 1.1E+03 N 1.0E+03 15A NCAC 2L NO BSL

5.0E+03 SMCL

[1] Minimum/Maximum detected concentrations. COPC = Chemical of Potential Concern

[2] Maximum concentration is used for screening.  If the chemical was not detected, the maximum detection limit is used for screening. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/ 

[3] Background values are two times the arithmetic mean basewide background shallow groundwater concentrations.  Background values are from                       To Be Considered

Final Base Background Soil Study Report, Marine Corps Base Camp Lejeune, North Carolina , Baker Environmental, April 25, 2001. MCL = Maximum Contaminant Level from EPA's National Primary Drinking Water Standards

[4] Oak Ridge National Laboratory (ORNL). November 2010. Regional Screening Levels for Chemical Contaminants at Superfund Sites. SMCL = Secondary Maximum Contaminant Level

   http://epa-prgs.ornl.gov/chemicals/index.shtml.  Adjusted (noncarcinogenic RSLs adjusted by dividing by 10) tap water RSLs. 15A NCAC 2L = North Carolina Classifications and Groundwater Quality Standards,

RSL value for n-Hexane used as surrogate for Methylcyclohexane.          January 2010.

RSL value for 1,4-Dichlorobenzene used as a surrogate for 1,3-Dichlorobenzene J = Estimated Value

RSL value for 2-Nitroaniline used as surrogate for 3-Nitroaniline. C* = N screening level < 100x C screening level, therefore

RSL value for Methoxychlor used as surrogate for 4-Chlorophenyl-phenylether.      N screening value/10 used as screening level

RSL value for Nitrobenzene used as surrogate for 4-Nitrophenol. C** = N screening level < 10x C screening level, therefore

RSL value for Acenaphthene used as surrogate for Acenaphthylene.      N screening value/10 used as screening level

RSL value for Pyrene used as surrogate for Benzo(g,h,i)perylene. N = Noncarcinogenic

RSL value for Anthracene used as surrogate for Phenanthrene. N/A = Not available/not applicable

RSL value for technical-HCH used as surrogate for delta-BHC. ND = Not detected

RSL value for 1,3-Dichloropropene used as a surrogate for cis-1,3-Dichloropropene and trans-1,3-Dichloropropene. UG/L = Micrograms per liter

RSL value for Endosulfan used as surrogate for Endosulfan I, Endosulfan II, and Endosulfan sulfate.

RSL value for Endrin used as surrogate for Endrin aldehyde and Endrin ketone.

RSL value for 2-Chlorophenol used as surrogate for 2-Nitrophenol.

RSL value for Mercury (inorganic salts) used for Mercury.
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TABLE 2.3
Occurrence, Distribution and Selection of Chemicals of Potential Concern
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

 Scenario Timeframe: Future

 Medium: Groundwater

 Exposure Medium: Groundwater

Exposure   CAS Chemical Units Location Detection Range of Concentration [2] Background [3] Screening [4] Potential Potential COPC Rationale for [5]
Point Number of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

Concentration Concentration
Qualifier Qualifier

 Minimum [1]  Maximum [1]

[5] Rationale Codes

Selection Reason: Above Screening Levels (ASL)

Detection Limit Above Screening Level (DLASL), not quantitatively evaluated in HHRA

Deletion Reason: No Toxicity Information (NTX)

Essential Nutrient (NUT)

Below Screening Level (BSL)

Below Background (BBK)

Detection Limit Below Screening Level (DLBSL)
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TABLE 2.3a
Risk Ratio Screening for Groundwater, Maximum Detected Concentration
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

Analyte

Sample Location of 
Maximum Detected 

Concentration Tap Water RSL
Acceptable 
Risk Level

Corresponding 
Hazard Indexa

Corresponding 
Cancer Riskb Target Organ

Volatile Organic Compounds (ug/L)
Chloroform 2 / 9 1.1E+01 J IR85-MW05-09C 1.9E-01 1E-06 NA 6E-05 NA
Methylene Chloride 2 / 9 1.9E+02 IR85-TW06-09C 4.8E+00 1E-06 NA 4E-05 NA
Metals (ug/L)
Aluminum 9 / 9 1.5E+04 IR85-TW06-09C 3.7E+04 1 0.4 NA Neurological
Chromium 2 / 9 1.9E+01 J IR85-TW06-09C 4.3E-02 1E-06 NA 4E-04 NA
Iron 9 / 9 6.9E+03 IR85-TW06-09C 2.6E+04 1 0.3 Gastrointestinal
Lead 3 / 9 1.6E+01 J IR85-TW06-09C NA NA NA NA
Cumulative Corresponding Hazard Indexc 0.7
Cumulative Corresponding Cancer Riskd 5E-04

Total Gastrointestinal HI = 0.3
Notes: Total Neurological HI = 0.4
a Corresponding Hazard Index equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals maximum detected concentration divided by the RSL divided by the acceptable risk level.
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Constituent selected as COPC if it contributes to an overall Hazard Index by target organ greater than 0.5 or Cumulative Corresponding Cancer Risk  greater than 5E-05, 
   otherwise, constituent not selected as COPC.
Constituents selected as COPCs are indicated by shading.

COPC = Chemical of Potential Concern
HI = Hazard Index
J = Estimated Value
ug/L = micrograms per liter
NA = Not available/not applicable

Maximum 
Detected 

Concentration 
(Qualifier)

Detection 
Frequency



TABLE 2.3b
Risk Ratio Screening for Groundwater, 95% UCL Concentration
Camp Johnson Site 85
MCB Camp Lejeune, North Carolina

Analyte
95% UCL 
Rationale Tap Water RSL

Acceptable 
Risk Level

Corresponding 
Hazard Indexa

Corresponding 
Cancer Riskb Target Organ

Volatile Organic Compounds (ug/L)
Chloroform 2 / 9 8.1E+00 95% KM-t 4 1.9E-01 1E-06 NA 4E-05 NA
Methylene Chloride 2 / 9 1.9E+02 Max 4, 5 4.8E+00 1E-06 NA 4E-05 NA

Metals (ug/L)
Chromium 2 / 9 1.9E+01 Max 4, 5 4.3E-02 1E-06 NA 4E-04 NA
Lead 3 / 9 1.0E+01 Mean 6 NA NA NA NA Gastrointestinal
Cumulative Corresponding Hazard Indexc 0.0
Cumulative Corresponding Cancer Riskd 5E-04

Total Gastrointestinal HI = NA
Notes:
a Corresponding Hazard Index equals 95% UCL concentration divided by the RSL divided by the acceptable risk level.
b Corresponding Cancer Risk equals 95% UCL concentration divided by the RSL divided by the acceptable risk level
c Cumulative Corresponding Hazard Index equals sum of Corresponding Hazard Indices for each constituent.
d Cumulative Corresponding Cancer Risk equals sum of Corresponding Cancer Risks for each constituent.
Constituent selected as COPC if it contributes to an overall Hazard Index by target organ greater than 0.5 or Cumulative Corresponding Cancer Risk  greater than 5E-05, 
   otherwise, constituent not selected as COPC.
Constituents selected as COPCs are indicated by shading.
COPC = Chemical of Potential Concern
HI = Hazard Index
NA = Not available/not applicable.
ug/L = micrograms per liter

ProUCL, Version 4.00.05 used to determine distribution of data and calculate 95% UCL, following recommendations
in users guide (USEPA. May 2010. ProUCL, Version 4.0. Prepared by Lockheed Martin Environmental Services).
Options:    Maximum detected concentration (Max); 95% Kaplan-Meier (t) UCL (95% KM-t);  Arithmetic Mean (Mean)

Upper Confidence Limit (UCL) Rationale:
(1)  Shapiro-Wilk W Test/Lilliefors test indicates data are log-normally distributed.
(2)  Shapiro-Wilk W Test/Lilliefors indicates data are normally distributed.
(3)  Test indicates data are gamma distributed.
(4)  Distribution tests are inconclusive
(5)  Max value used because 95% UCL greater than max.
(6)  Lead evaluated using arithmetic mean concentration in lead models, therefore, arithmetic mean concentration presented here.

95% UCL
Detection 
Frequency
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APPENDIX D – Attachment 1 
CHECKLIST FOR ECOLOGICAL ASSESSMENTS/SAMPLING  

 
I. SITE LOCATION 
 
  
1. Site Name_ United States Marine Corps Base (MCB), Camp Lejeune
 US EPA ID Number ________________________________________________ 

 ________             

 Location                     IRP Site 85 _                                 ________ 
 County Onslow_____________  City Jacksonville________  State NC_____ 
 
2. Latitude___34°43’45.53” N________ Longitude__77°24’53.18” W
 

____________ 

3. Attach site maps, including a topographical map, a diagram which illustrates the layout of 
the facility (e.g., site boundaries, structures, etc.), and maps showing all habitat areas 
identified in Section III of the checklist.  Also, include maps which illustrate known and 
suspected release areas, sampling locations and any other important features, if available.   

 

Figure 4-4 is an aerial showing the site boundary and surface soil, subsurface soil, and 
groundwater sampling locations. 

II. SITE CHARACTERIZATION 
 
 
1. Indicate the approximate area of the site (i.e., acres or sq. ft.) 
 

Approximately 4.5 acres. 

2. Is this the first site visit?    Yes    X   No  
If no, attach trip report of previous site visit(s), if available.

 
 No trip report is available. 

Dates(s) of previous site visit(s) CH2M HILL conducted investigations on several dates 
in 2009. 

 
3. Are aerial or other site photographs available? X   Yes       No  

If yes, please attach any available photo(s) to the site map to the report.  

 
Figure 4-4 of this report. 

4. Provide an approximate breakdown of the land uses on the site:  
 

_____% Heavy Industrial _____% Light Industrial _____% Urban 

_____% Residential _____% Rural _____% Agriculturalb 

_____% Recreationala __95_% Undisturbed __5__% Otherc 

 
aFor recreational areas, please describe the use of the area (e.g., park, playing field, etc). 
________________________________________________________________ 
 
bFor agricultural areas, please list the crops and/or livestock which are present. 
________________________________________________________________ 

 
cFor areas designated as “other,” please describe the use of the area. 
Dirt roads and disturbed areas. 



D-2 

5. Provide an approximate breakdown of the land uses in the area surrounding the site. 
Indicate the radius (in miles) of the area described: _______0.5 mile radius____________  

 
_____% Heavy Industrial __25_% Light Industrial _____% Urban 

_____% Residential _____% Rural _____% Agriculturalb 

__5__% Recreationala _70__% Undisturbed _____% Other c 

 
aFor recreational areas, please describe the use of the area (e.g., park, playing field, golf course,  
 etc).                   
Tennis courts are located approximately 700 feet east of the site. 

 
 bFor agricultural areas, please list the crops and/or livestock which are present.  
 __________________________________________________________________ 
 

cFor areas designated as “other,” please describe the use of the area. 
  
 
6.   Has any movement of soil taken place at the site?    Yes    X   No 

If yes, indicate the likely source of the disturbance, (e.g., erosion, agricultural, mining, 
industrial activities, removals, etc.) degree of disturbance, and estimate when these events 
occurred.  

 
7.   Do any sensitive environmental areas exist adjacent to or in proximity to the site, (e.g. 

Federal and State parks, National and State monuments, wetlands)?  Remember, flood 
plains and wetlands are not always obvious; do not answer "no" without confirming 
information.  See Table 1 for a list of contacts.   
Yes, wetlands are located within 800 ft. west of the site. 

 
Please provide the source(s) of information used to identify these sensitive areas, and 
indicate their general location on the site map.  
United States Marine Corps (USMC). 2006. Integrated Natural Resource Management 
Plan (INRMP) 2007-2011, Marine Corps Base Camp Lejeune, Onslow County, North 
Carolina. November. 
 
 

8. What type of facility is located at the site? 
 

�  Chemical  �  Manufacturing  �  Mixing   
 
�  Waste Disposal X   Other (specify)  
The site is predominately undisturbed forested land with two dirt roads traversing the site. 
 

9.   Identify the contaminants of potential concern (COPCs) at the site.  If known, include the 
maximum contaminant levels.  Please indicate the source of data cited (e.g., RFI, 
confirmatory sampling, etc).  
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VOCs, SVOCs, pesticides, PCBs and metals were detected in the surface and subsurface 
soil. VOCs, pesticides, and metals were detected in the groundwater.  Please see the ERS 
for concentration information.   

 
10. Check any potential routes of off-site migration of contaminants observed at the site: 
 

�  Swales  �  Depressions   �   Drainage Ditches 
 
�  Runoff   �  Windblown Particulates �  Vehicular Traffic 
 
X  Other (specify): Groundwater 

 
11.   Indicate the approximate depth to groundwater (in feet below ground surface [(bgs)]. 
 
 

Depth to groundwater ranges from approximately 3 to 5 ft bgs. 

12. Indicate the direction of groundwater flow (e.g., north, southeast, etc.) 

 
Water level measurement data suggests that groundwater generally flows southwest.___ 

13. Is the direction of surface runoff apparent from site observations? �   Yes    X   No 
If yes, to which of the following does the surface runoff discharge?  Indicate all that 
apply. 

 
 �  Surface water �  Groundwater �  Sewer   
 

� Collection Impoundment 
 
14. Is there a navigable water body or tributary to a navigable water body?  

�   Yes    X   No 
 
15. Is there a water body anywhere on or in the vicinity of the site?  If yes, also complete 

Section III.B.1:  Aquatic Habitat Checklist -- Non-Flowing Systems and/or Section 
III.B.2:  Aquatic Habitat Checklist -- Flowing Systems. 

 
X   Yes (within the vicinity north of the site)  �   No 
 

16. Is there evidence of flooding?    Yes    X   No  
Wetlands and flood plains are not always obvious.  Do not answer "no" without 
confirming information.  If yes, complete Section III.C:  Wetland Habitat Checklist.   

 
17. If a field guide was used to aid any of the identifications, please provide a reference.  

Also, estimate the time spent identifying fauna.  (Use a blank sheet if additional space is 
needed for text.) 

 
18. Are any threatened and/or endangered species (plant or animal) known to inhabit the area 

of the site?    Yes    X   No  
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If yes, you are required to verify this information with the U.S. Fish and Wildlife Service 
or other appropriate agencies (see Table 1 for a list of contacts).  If species' identities are 
known, please list them next.    
 

19. Record weather conditions at the site at the time of the site visit when information for 
completion of this checklist was prepared: 

 
 

DATE June 2009                       
 
  80°F Temperature (°C/°F) 
 
Wind (direction/speed): 
 
Cloud Cover: Mostly Sunny 
 
Normal daily high temperature (°C/°F): 
 
Precipitation (rain, snow):  None 
 

 20. Describe reasonable and likely future land and/or water use(s) at the site. 
MCB Camp Lejeune is planning a military construction (MILCON) project in the vicinity 
of the site. 

 
21. Describe the historical uses of the site.  Include information on chemical releases that 

may have occurred as a result of previous land uses.  For each chemical release, provide 
information on the form of the chemical released (i.e., solid, liquid, vapor) and the known 
or suspected causes or mechanism of the release (i.e., spills, leaks, material disposal, 
dumping, explosion, etc.). 
IR Site 85, the Camp Johnson Battery Dump, encompasses approximately 4.5 acres in the 
Camp Johnson support operations area of the Base and was used as a battery dump 
during the 1950s. In 1992, decomposed batteries used in military communication 
equipment during the Korean War era, were unearthed as a roadway was being widened. 
Military personnel using this area also discovered discarded charcoal canisters from old 
air purifying respirators. The discarded battery packs and charcoal canisters were 
observed in piles randomly located throughout a 2- to 3-acre area. Previous investigations 
identified 16 battery piles across the site that ranged in size from 7 to 30 feet in diameter 
with heights of 1 to 3 feet. 

 
 
22.   Identify the media (e.g., soil [surface or subsurface], surface water, air, groundwater) 

which are known or suspected to contain COCs.  
Surface and subsurface soil and groundwater 
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II.A.   SUMMARY OF OBSERVATIONS AND SITE SETTING 

 
Include information on significant source areas and migration pathways that are 
likely to constitute complete exposure pathways.    
Soil and groundwater exposure pathways may be complete.  
 

 
 

Checklist Completed by__Sara Kent________________________________ 
 
Affiliation__CH2M HILL____________________________________________ 
 

 Author Assisted by____________________________________ 
 
 Date__5/7/2010_________________________________________________ 
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III. HABITAT EVALUATION 
 
III.A Terrestrial Habitat Checklist 
 
III.A.1 Wooded  
 

Are any wooded areas on or adjacent to the site? X    Yes   �   No 
 
If yes, indicate the wooded area on the attached site map and answer the following 
questions.  If more than one wooded area is present on or adjacent to the site, make 
additional copies of the following questions and fill out for each individual wooded area.  
Distinguish between wooded areas by using names or other designations, and clearly 
identify each area on the site map. 

 
 If no, proceed to Section III.A.2:  Shrub/Scrub 
 

 
Wooded Area Questions 

 
X    On-site   �   Off-site 

 
Name or Designation:_      Unknown                                                       _ 
 
1. Estimate the approximate size of the wooded area  

Please identify what information was used to determine the wooded area of the site (e.g., 
direct observation, photos, etc). 

  

Approximately 4 acres based on site observations and 
Google Earth imagery. 

2. Indicate the dominant type of vegetation in the wooded area.  Provide photographs, if 
available. 

  
 

 Evergreen 
 Deciduous 
X Mixed 

 
Dominant plant species, if known:__Unknown           _____ 
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3. Estimate the vegetation density of the wooded area. 
 

 Dense (i.e., greater than 75% vegetation) 
X Moderate (i.e., 25% to 75% vegetation) 
 Sparse (i.e., less than 25% vegetation) 
 

4. Indicate the predominant size of the trees at the site.  Use diameter at breast height. 
 

 0-6 inches 
 6-12 inches 
 >12 inches 
X No single size range is predominant 

 
5.    Specify type of understory present, if known.  Provide a photograph, if available.  Unknown 

 
 
 
 

III.A.2 Shrub/Scrub 
 
 Are any shrub/scrub areas on or adjacent to the site? �   Yes   X   No 
 

If yes, indicate the shrub/scrub area on the attached site map and answer the following 
questions.  If more than one shrub/scrub area is present on or adjacent to the site, make 
additional copies of the following questions and fill out for each individual shrub/scrub 
area.  Distinguish between shrub/scrub areas, using names or other designations, and 
clearly identify each area on the site map. 

 
 If no, proceed to Section III.A.3:  Open Field 
 

 
 
III.A.3 Open Field  
 
 Are any open field areas on or adjacent to the site? �   Yes   X   No 
 

If yes, indicate the open field area on the attached site map and answer the following 
questions.  If more than one open field area is present on or adjacent to the site, make 
additional copies of the following questions and fill out for each individual open field 
area.  Distinguish between open field areas, using names or other designations, and 
clearly identify each area on the site map. 

 
 If no, proceed to Section III.A.4:  Miscellaneous 
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III.A.4 Miscellaneous 
 

Are other types of terrestrial habitats present at the site, other than woods, scrub/shrub 
and open field? �   Yes   X   No 
 
 
 
 
 
If yes, indicate the area on the attached site map and answer the following questions.  If 
more than one of these areas are present on or adjacent to the site, make additional copies 
of the following questions and fill out for each individual area.  Distinguish between 
areas by using names or other designations.  Clearly identify each area on the site map. 

 
 If no, proceed to Section III.B:  Aquatic Habitats. 
 
 
 
III.B  Aquatic Habitats 
 
Note: Aquatic systems are often associated with wetland habitats.  Please refer to Section III.C, 
Wetland Habitat Checklist. 
 
III.B.1 Non-Flowing Systems 
 

Are any non-flowing aquatic features (such as ponds or lakes) located at or adjacent to 
the site?   
 
 �   Yes   X   No 

 
If yes, indicate the aquatic feature on the attached site map and answer the following 
questions regarding the non-flowing aquatic features.  If more than one non-flowing 
aquatic feature is present on or adjacent to the site, make additional copies of the 
following questions and fill out for each individual aquatic feature.  Distinguish between 
aquatic features by using names or other designations.  Clearly identify each area on the 
site map. 

 
 If no, proceed to Section III.B.2:  Flowing Systems 
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III.B.2 Flowing Systems 
 

Note:  Aquatic systems are often associated with wetland habitats.  Please refer to 
Section III.C, Wetland Habitat Checklist. 

 
Are any flowing aquatic features (such as streams or rivers) located at or adjacent to the 
site?   
 

  X   Yes   �   No 
 
If yes, indicate the system on the attached site map and answer the following questions 
regarding the flowing system.  If more than one flowing system is present on or adjacent 
to the site, make additional copies of the following questions and complete one set for 
each individual aquatic feature.  Distinguish between flowing systems by using names or 
other designation.  Clearly identify each area on the site map Figure 3-2 Topographic 
Map 

 
 If no, proceed to Section III.C:  Wetlands Habitats. 
 

Flowing Aquatic Systems Questions 
 

�   On-site   X   Off-site (approximately 150 ft. north of site) 
 

Name or Designation:__ _Unknown_______________________________ 
 
1. Indicate the type of flowing aquatic feature present. 
  

 River 
X Stream/Creek/Brook    
 Intermittent stream  
 Artificially created (ditch, etc.) 
 Channeling 
 Other (specify) 

 
2. For natural systems, are there any indicators of physical alteration (e.g., channeling, debris, 

etc.)? �   Yes   X    No    
If yes, please describe the indicators observed. 

 
3. Indicate the general composition of the bottom substrate. 
 

�  Bedrock X  Sand (course) �  Concrete 

�  Boulder (>10 in.) X   Silt (fine) �  Debris 

�  Cobble (2.5 - 10 in.) �  Clay (slick) �   Detritus  

�  Gravel (0.1 - 2.5 in.) X Muck (fine/black) �   Marl (Shells) 
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�  Other (please specify):_______________________________ 
 

4. Describe the condition of the bank (e.g., height, slope, extent of vegetative cover). 
Unknown.  Stream not observed in field investigations. 

 
5. Is the system influenced by tides? X    Yes    �   No    

What information was used to make this determination? 
Tide charts and NWI maps. 
(http://www.tides.info/?command=view&location=New+River+Inlet%2C+North+Carolina) 

 
6. Is the flow intermittent?  �   Yes    �   No   X Unknown 

If yes, please note the information used to make this determination. Stream not observed in field 
investigations. 
 

 
7. Is there a discharge from the site to the water body? �    Yes    �   No X Unknown 

If yes, describe the origin of each discharge and its migration path. Stream not observed 
during site investigation. 
 

 
8. Indicate the discharge point of the water body.  Specify name of the discharge, if known. 

 

The 
stream flows northeast away from the site and discharge to the New River. 

 
9. Identify any field measurements and observations of water quality that were made.  
      Provide the measurement and the units of measure in the appropriate space below: 
 
 _____  Width (ft.) 
 
 _____  Depth (average) 
 
 _____  Velocity (specify units):______________ 
 
 _____  Temperature (depth of water where the reading was taken)_____ 
 
 _____  pH 
 
 _____  Dissolved oxygen 
 
 _____  Salinity 
 
 _____  Turbidity (clear, slightly turbid, turbid, opaque)  
   (Secchi disk depth_____) 
 
 _____  Other (specify) 
 

http://www.tides.info/?command=view&location=New+River+Inlet%2C+North+Carolina�
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10. Describe observed color and area of coloration. Unknown. Stream not observed during site 
investigation. 

 
11. Is any aquatic vegetation present? �   Yes    �    No   X Unknown   
      If yes, please identify the type of vegetation present, if known. 
 
 �  Emergent  �  Submergent  �  Floating 
 
 
12. Mark the flowing water system on the attached site map. 
 

See figure 3-2 – Topographic Map. 

13. What observations were made at the water body regarding the presence and/or absence of 
benthic macroinvertebrates, fish, birds, mammals, etc? 

 
No observation were made 

 
 

III.C Wetland Habitats 
      
 Are any wetland

1

 
 areas such as marshes or swamps on or adjacent to the site? 

  �   Yes   X   No 
 

If yes, indicate the wetland area on the attached site map and answer the following 
questions regarding the wetland area.  If more than one wetland area is present on or 
adjacent to the site, make additional copies of the following questions and fill out one for 
each individual wetland area.  Distinguish between wetland areas by using names or other 
designations (such as location).  Clearly identify each area on the site map.  Also, obtain 
and attach a National Wetlands Inventory Map (or maps) to illustrate each wetland area. 
 
Identify the sources of the observations and information (e.g., National Wetland 
Inventory, Federal or State Agency, USGS  topographic maps) used to make the 
determination whether or not wetland areas are present.  
 
MCB Camp Lejeune GIS Layer for Wetlands (NWI) 

 
If no wetland areas are present, proceed to Section III.D:  Sensitive Environments and 
Receptors.   

                                                           
1Wetlands are defined in 40 CFR §232.2 as “ Areas inundated or saturated by surface or groundwater at a frequency and duration 
sufficient to support, and that under normal circumstances does support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions.”   Examples of  typical wetlands plants include: cattails, cordgrass, willows and cypress trees.   National 
wetland inventory maps may be available at http:\\nwi.fws.gov.  Additional information on wetland delineation criteria is also 
available from the Army Corps of Engineers. 
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III.D Sensitive Environments and Receptors 
 
1. Do any other potentially sensitive environmental areas

2
 exist adjacent to or within one-half 

mile of the site?  If yes, list these areas and provide the source(s) of information used to 
identify sensitive areas.  Do not answer “no” without confirmation from the U.S. Fish and 
Wildlife Service and other appropriate agencies.  See Table 1 for a list of contacts.  

 

Wetlands and are located within 800 feet west of the Site. This information is based on GIS 
information (NWI maps) on wetlands and rare species provided by MCB Camp Lejeune and 
Onslow County and the MCB Camp Lejeune INRMP (INRMP, 2006). 

 
2. Are any areas on or near (i.e., within one-half mile) the site owned or used by local tribes?  If 

yes, describe.  

 
No 

 
3. Does the site serve or potentially serve as a habitat, foraging area or refuge by rare, 

threatened, endangered, candidate and/or proposed species (plants or animals), or any 
otherwise protected species?  If yes, identify species.  This information should be obtained 
from the U.S. Fish and Wildlife Service and other appropriate agencies. See Table 1 for a list 
of contacts.  
No 

4. Is the site potentially used as a breeding, roosting or feeding area by migratory bird species?  
If yes, identify which species.  
Unknown.

 
  

5. Is the site used by any ecologically
3
, recreationally or commercially important species?  If 

yes, explain.  

 
No 

                                                           
3
 Areas that provide unique and often protected habitat for wildlife species.  These areas are typically used during 

critical life stages such as breeding, hatching, rearing of young and overwintering.  Refer to Table 2 at the end of 
this document for examples of sensitive environments. 

3
 Ecologically important species include populations of species which provide a critical (i.e., not replaceable) food 

resource for higher organisms.  These species' functions would not be replaced by more tolerant species or perform a 
critical ecological function (such as organic matter decomposition) and will not be replaced by other species.  
Ecologically important species include pest and opportunistic species that populate an area if they serve as a food 
source for other species, but do not include domesticated animals (e.g., pets and livestock) or plants/animals whose 
existence is maintained by continuous human interventions (e.g., fish hatcheries, agricultural crops, etc). 
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IV. EXPOSURE PATHWAY EVALUATION 
 
 
1. Do existing data provide sufficient information on the nature, rate and extent of 

contamination at the site? 
 
            X Yes 

  No 
 Uncertain 

 
Please provide an explanation for your answer. 
Data were collected from each medium across the site, providing representative samples 
for the area of concern. 

 
2. Do existing data provide sufficient information on the nature, rate and extent of 

contamination in offsite affected areas? 
 
            X Yes 

 No 
 Uncertain 
 No offsite contamination 

 
Please provide an explanation for your answer. 
 
See #1 of this section.  

 
3. Do existing data address potential migration pathways of contaminants at the site? 
 
            X Yes 

 No 
 Uncertain 

 
Please provide an explanation for your answer. 

  
Data were collected based on potential migration pathways (i.e. overland flow, leaching, 
and groundwater transport). 

 
4. Do existing data address potential migration pathways of contaminants in offsite affected 

areas? 
 

 Yes 
 No 
 Uncertain 

            X No offsite contamination 
 
Please provide an explanation for your answer.  Concentration of COPCs in groundwater 
are not expected to be high enough to cause any discernable impact in the surrounding 
streams or New River.   
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5. Are there visible indications of stressed habitats or receptors on or near (i.e., within one-
half mile) the site that may be the result of a chemical release?  If yes, explain.  Attach 
photographs if available.  

 
 
 

No 

6. Is the location of the contamination such that receptors might be reasonably expected to 
come into contact with it?  For soil, this means contamination in the soil 0 to 1 foot below 
ground surface (bgs).  If yes, explain.  
 
VOCs, SVOCs, pesticides, PCBs, and metals were detected in areas where receptors may 
be exposed. 

 
 
7. Are receptors located in or using habitats where chemicals exist in air, soil, sediment or 

surface water?  If yes, explain.  
  

Unknown. None were observed during the site visits. 
 

8. Could chemicals reach receptors via groundwater?  Can chemicals leach or dissolve to 
groundwater?  Are chemicals mobile in groundwater?  Does groundwater discharge into 
receptor habitats?  If yes, explain.  
 

Water level measurement data suggests that shallow groundwater within the vicinity of 
the site generally flows southwest. The New River is located approximately 0.3 miles 
southwest of the site. Should the low level concentrations in groundwater migrate toward 
the river, concentrations will likely dilute and attenuate to the extent that aquatic 
receptors would not be at risk. 

  
9. Could chemicals reach receptors through runoff or erosion?  Answer the following questions. 

 
What is the approximate distance from the contaminated area to the nearest watercourse?   
 

 0 feet (i.e., contamination has reached a watercourse) 
 1-10 feet 
 11-20 feet 
 21-50 feet 
 51-100 feet 
X 101-200 feet (stream to the north) 
 > 200 feet 
 > 500 feet 
 > 1000 feet 
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What is the slope of the ground in the contaminated area? 
 

               X 0-10% 
 10-30% 
 > 30% 

 
What is the approximate amount of ground and canopy vegetative cover in the 
contaminated area? 
 

 < 25%   
X 25-75%  
 > 75% 

 
Is there visible evidence of erosion (e.g., a rill or gully) in or near the contaminated area? 
 
 Yes 

               X No 
 Do not know 

 
Do any structures, pavement or natural drainage features direct run-on flow (i.e., surface 
flows originating upstream or uphill from the area of concern) into the contaminated 
area? 
 
 Yes 
 No 

               X Do not know 
 

 Could chemicals reach receptors through the dispersion of contaminants in air (e.g., 
volatilization, vapors, fugitive dust)?  If yes, explain. 

  
Yes, contaminants were detected in the surface soil. When the proposed MILCON 
construction commences, dust may be a concern. 

 
Could chemicals reach receptors through migration of non-aqueous phase liquids 
(NAPLs)?  Is a NAPL present at the site that might be migrating towards receptors or 
habitats?  Could NAPL discharge contact receptors or their habitat?  

 
No 
  



TABLE D-1
Threatened and Endangered Species List for Onslow County, North Carolina
Expanded Site Inspection for Site 85
MCB CamLej, Jacksonville, North Carolina

Scientific Name Common Name Federal Status

Acipenser brevirostrum Sortnose sturgeon E
Chelonia mydas Green sea turtle T
Caretta caretta Loggerhead sea turtle T
Dermochelys coriacea Leatherback sea turtle E
Trichechus manatus West Indian manatee E
Charadrius melodus Piping plover T
Alligator mississippiensis American Alligator T(S/A)
Puma concolor couguar Eastern cougar E

Picoides borealis Red-cockaded woodpecker E

Thalictrum cooleyi Cooley’s meadowrue E
Carex lutea Golden sedge E
Lindera  melissifolia Pondberry E
Lysimachia asperulaefolia Rough-leaved loosestrife E

Amaranthus pumilus Seabeach amaranth T
Notes:

Generated By: S.Kent/ATL

Checked By: Kelly Taylor/DFW

Vertebrates

Vascular Plants

E - Endangered - A taxon in danger of extinction throughout all or a significant portion of its range.
T - Threatened - A taxon likely to become endangered within the foreseeable future throughout all or a significant 
T(S/A) - Threatened due to similarity of appearance: a species that is threatened due to similarity of appearance with 



TABLE D-2
Sample Locations Used in the Ecological Risk Assessment (ERA) for IRP Site 85
Expanded Site Inspection for IRP Site 85
MCB CamLej, Jacksonville, North Carolina

Sample ID Sample Depth (ft bgs) Date

Surface Soil 

IR85-SS06-00-01-09C 0–1 07/09/09
IR85-SS07-00-01-09C 0–1 07/09/09
IR85-SS08-00-01-09C 0–1 07/09/09
IR85-SS09-00-01-09C 0–1 07/10/09
IR85-SS09D-00-01-09C 0–1 07/10/09
IR85-SS10-00-01-09C 0–1 07/10/09
IR85-SS11-00-01-09C 0–1 07/10/09
IR85-SS12-00-01-09C 0–1 07/10/09
IR85-SS13-00-01-09C 0–1 07/10/09
IR85-SS14-00-01-09C 0–1 07/10/09
IR85-SS14D-00-01-09C 0–1 07/10/09
IR85-SS15-00-01-09C 0–1 07/10/09
IR85-SS16-00-01-09C 0–1 07/10/09
IR85-SS17-00-01-09C 0–1 07/10/09
IR85-SS18-00-01-09C 0–1 07/10/09
IR85-SS19-10D 0–1 12/29/10
IR85-SS19D-10D 0–1 12/29/10
IR85-SS20-10D 0–1 12/29/10
IR85-SS21-10D 0–1 12/29/10
IR85-SS22-10D 0–1 12/29/10
IR85-SS23-10D 0–1 12/28/10
IR85-SS24-10D 0–1 12/29/10
IR85-SS25-10D 0–1 12/29/10
IR85-SS26-10D 0–1 12/29/10
IR85-SS27-10D 0–1 12/28/10
IR85-SS28-10D 0–1 12/28/10
IR85-SS29-10D 0–1 12/28/10
IR85-SS29D-10D 0–1 12/28/10
IR85-SS30-10D 0–1 12/29/10
IR85-SS31-10D 0–1 12/29/10
IR85-SS32-10D 0–1 12/29/10
IR85-SS33-10D 0–1 12/28/10
IR85-SS34-10D 0–1 12/28/10
IR85-SS35-10D 0–1 12/28/10
IR85-SS36-10D 0–1 12/28/10
IR85-SS37-10D 0–1 12/28/10
IR85-SS38-10D 0–1 12/28/10
IR85-SS39-10D 0–1 12/28/10
IR85-SS39D-10D 0–1 12/28/10
IR85-SS40-10D 0–1 12/28/10
IR85-SS41-10D 0–1 12/28/10
IR85-SS42-10D 0–1 12/28/10
IR85-SS43-10D 0–1 12/28/10
IR85-SS44-10D 0–1 12/28/10
IR85-SS45-10D 0–1 12/28/10
IR85-SS46-10D 0–1 12/29/10
IR85-SS47-10D 0–1 12/29/10
IR85-SS48-10D 0–1 12/29/10
IR85-SS49-10D 0–1 12/29/10
IR85-SS49D-10D 0–1 12/29/10
IR85-SS50-10D 0–1 12/29/10

IR85-SS51-10D 0–1 12/29/10
Notes:
ft bgs - feet below ground surface
Generated By: Sara Kent/ATL

Checked By: Kelly Taylor/DFW



Table D-2.1
Ingestion Screening Values for Mammals at IRP Site 85
Expanded Site Inspection for IRP Site 85
MCB CamLej, Jacksonville, North Carolina

Inorganics

Cadmiuma
rat 0.303 6 weeks oral (gavage) reproduction 10 1 Sample et al. 1996

Cadmiumb
dog 10 3 months oral in diet reproduction 3.75 0.75 ATSDR 1999

Coppera
mouse 0.03 1 month + GD 0-19 oral in diet developmental 104 78 ATSDR 1990

Copperb
mink 1 357 days oral in diet reproduction 15.14 11.7 Sample et al. 1996

Lead rat 0.35 3 generations oral in diet reproduction 80 8 Sample et al. 1996

Mercurya
rat 0.35 3 generations oral in diet reproduction 0.16 0.032 Sample et al. 1996

Mercuryb
mink 1 93 days oral in diet survival/weight loss 0.25 0.15 Sample et al. 1996

Zinca
rat 0.35 GD 1-16 oral in diet reproduction 320 160 Sample et al. 1996

Zincb
mink 1 25 weeks oral reproduction 104 20.8 ATSDR 1994a

Pesticides/PCBs

4,4'-DDEa
rat 0.35 2 years oral in diet reproduction 4.00 0.80 Sample et al. 1996

4,4'-DDEb
dog 10.00 2 generations oral in diet reproduction 5.00 1.00 ATSDR 1994b

4,4'-DDTa
rat 0.35 2 years oral in diet reproduction 4.00 0.80 Sample et al. 1996

4,4'-DDTb
dog 10.00 2 generations oral in diet reproduction 5.00 1.00 ATSDR 1994b

Aroclor-1254a
oldfield mouse 0.01 12 months oral in diet reproduction 0.68 0.14 Sample et al. 1996

Aroclor-1254b
mink 1 4.5 months oral in diet reproduction 0.69 0.14 Sample et al. 1996

Notes:
a Used for short-tailed shrew, white-footed deer mouse, and white-tailed deer only
b Used for red fox only

NOAEL (mg/kg per 
day) ReferenceChemical Test Organism Body Weight (kg) Duration Exposure Route Effect/Endpoint

LOAEL (mg/kg per 
day)



Table D-2.2
Ingestion Screening Values for Birds at IRP Site 85
Expanded Site Inspection for IRP Site 85
MCB CamLej, Jacksonville, North Carolina

Inorganics
Cadmium mallard 1.153 90 days oral in diet reproduction 20 1.45 Sample et al. 1996
Copper chicken (chicks) 0.534 10 weeks oral in diet growth/survival 61.7 47 Sample et al. 1996
Leada Japanese quail 0.15 12 weeks oral in diet reproduction 11.3 1.13 Sample et al. 1996
Leadb American kestrel 0.13 7 months oral in diet reproduction 19.25 3.85 Sample et al. 1996
Mercuryb red-tailed hawk 1.1 12 weeks oral in diet survival/neurological 1.2 0.49 USEPA 1995
Mercurya Japanese quail 0.15 1 year oral in diet reproduction 0.9 0.45 Sample et al. 1996
Zinc chicken 1.935 44 weeks oral in diet reproduction 131 14.5 Sample et al. 1996
Pesticides/PCBs
4,4'-DDEc Japanese quail 0.11 3 generations oral in diet reproduction 5 0.5 USEPA 1995
4,4'-DDEd barn owl 0.47 2 years oral in diet reproduction 0.4 0.08 Blus 1996
4,4'-DDTc Japanese quail 0.11 3 generations oral in diet reproduction 5 0.5 USEPA 1995
4,4'-DDTd barn owl 0.47 2 years oral in diet reproduction 0.4 0.08 Blus 1996

Aroclor-1254a
ring-necked 
pheasant 1 17 weeks oral reproduction 1.8 0.36 Sample et al. 1996

Aroclor-1254b screech owl 0.181 2 generations oral in diet reproduction 2.05 0.41 Sample et al. 1996

Notes:
a Used for mourning dove only
b Used for American robin and eastern screech owl only
c Used for American robin and mourning dove only
d Used for eastern screech owl only

NOAEL (mg/kg per day) ReferenceChemical Test Organism Body Weight (kg) Duration Exposure Route Effect/Endpoint
LOAEL (mg/kg per 

day)



Table D-2.3
Exposure Parameters for Upper Trophic Level Ecological Receptors —Step 3
Expanded Site Inspection for IRP Site 85
MCB CamLej, Jacksonville, North Carolina

Value Reference Value Reference Value Reference
Terr. 

Plants Soil Invert.
Small 

Mammals Reference Value Reference

Birds

American robin 0.077 USEPA 1993 0.0106 allometric equation 0.0055 Levey and Karasov 1989 51.9 43.5 0 Martin et al. 1951 4.6 Sample and Suter 1994

Eastern screech-owl 0.181 Dunning 1993 0.0188 allometric equation 0.0267 allometric equation 0 28 70 Johnsgard 1988 2.0 Assumed based on diet

Mourning dove 0.127 Tomlinson et al. 1994 0.0148 allometric equation 0.0176 allometric equation 95 0 0 Tomlinson et al. 1994 5.0 Assumed based on diet

Mammals

Red fox 4.06 Silva and Downing 1995 0.3494 allometric equation 0.1231 Sample and Suter 1994 7 2.8 87.4 USEPA 1993 2.8 Beyer et al. 1994

Short-tailed shrew 0.017 USEPA 1993 0.0038 USEPA 1993 0.0015 USEPA 1993 4.7 82.3 0
USEPA 1993; Sample and 

Suter 1994 13.0 Sample and Suter 1994

White-footed mouse 0.021 Silva and Downing 1995 0.0062 Sample and Suter 1994 0.0005 Sample and Suter 1994 51 47 0
Martin et al. 1951; Sample 

and Suter 1994 2.0 Beyer et al. 1994

White-tailed deer 52.9 Silva and Downing 1995 3.5216 allometric equation 0.2610 Sample and Suter 1994 98 0 0 Sample and Suter 1994 2.0 Beyer et al. 1994

Soil/ Sediment Ingestion (percent)

Receptor

Body Weight (kg) Water Ingestion Rate (liters per day) Food Ingestion Rate (kg/day - dry) Dietary Composition (percent)



Table D-2.4
Soil Bioconcentration Factors for Terrestrial Plants and Soil Invertebrates—Step 3
Expanded Site Inspection for IRP Site 85
MCB CamLej, Jacksonville, North Carolina

Value Reference Value Reference

Inorganics

Cadmium 0.514 Bechtel Jacobs 1998 7.660 Sample et al. 1998a

Copper 0.123 Bechtel Jacobs 1998 0.468 Sample et al. 1998a

Lead 0.038 Bechtel Jacobs 1998 0.307 Sample et al. 1998a

Mercury 0.344 Bechtel Jacobs 1998 1.186 Sample et al. 1998a

Zinc 0.358 Bechtel Jacobs 1998 2.482 Sample et al. 1998a

Pesticides/PCBs

4,4'-DDE 0.2990 USEPA 2005 10.60 Menzie et al. 1992

4,4'-DDT 0.3375 USEPA 2005 0.70 Menzie et al. 1992

Aroclor-1254 0.3429 USEPA 2005 4.30 Sample et al. 1998a

Chemical

Soil-Plant BCF (dry weight) Soil-Invertebrate BAF (dry weight)



Table D-2.5
Soil Bioaccumulation Factors For Small Mammals—Step 3
Expanded Site Inspection for IRP Site 85
MCB CamLej, Jacksonville, North Carolina

Value Reference Value Reference Value Reference

Inorganics

Cadmium 0.144 Sample et al. 1998b 0.134 Sample et al. 1998b 2.212 Sample et al. 1998b

Copper 0.111 Sample et al. 1998b 0.109 Sample et al. 1998b 0.502 Sample et al. 1998b

Lead 0.055 Sample et al. 1998b 0.041 Sample et al. 1998b 0.148 Sample et al. 1998b

Mercury 0.054 Sample et al. 1998b 0.067 Sample et al. 1998b 0.067 Sample et al. 1998b

Zinc 0.509 Sample et al. 1998b 0.293 Sample et al. 1998b 0.862 Sample et al. 1998b

Pesticides/PCBs

4,4'-DDE 1 Assumed 1 Assumed 1 Assumed

4,4'-DDT 1 Assumed 1 Assumed 1 Assumed

Aroclor-1254 1 Assumed 1 Assumed 1 Assumed

Chemical

Soil-Mouse BAF (dry weight) Soil-Vole BAF (dry weight) Soil-Shrew BAF (dry weight)



TABLE D-3
IRP Site 85 Surface Soil Screen—Step 2

Expanded Site Inspection for IRP Site 85

MCB CamLej, Jacksonville, North Carolina

Chemical
Maximum 

Concentration 
Detected

Sample ID of Maximum 
Detected 

Concentration

Screening 
Value

Maximum 
Hazard 

Quotient

2 × Mean
Background

Maximum 
Exceeds 2 × 

Mean 
Background?

Step 2 
COPC?

Rationale2

Volatile Organic Compounds (UG/KG)

1,1,1-Trichloroethane 4.30 - 9.50 0 / 10 -- -- 100 -- / -- 0.095 -- -- NO HQ less than one

1,1,2,2-Tetrachloroethane 4.30 - 9.50 0 / 10 -- -- 100 -- / -- 0.095 -- -- NO HQ less than one

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

1,1,2-Trichloroethane 4.30 - 9.50 0 / 10 -- -- 100 -- / -- 0.095 -- -- NO HQ less than one

1,1-Dichloroethane 4.30 - 9.50 0 / 10 -- -- 100 -- / -- 0.095 -- -- NO HQ less than one

1,1-Dichloroethene 4.30 - 9.50 0 / 10 -- -- 100 -- / -- 0.095 -- -- NO HQ less than one

1,2,4-Trichlorobenzene 4.30 - 9.50 0 / 10 -- -- 10.0 -- / -- 0.95 -- -- NO HQ less than one

1,2-Dibromo-3-chloropropane 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

1,2-Dibromoethane 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

1,2-Dichlorobenzene 4.30 - 9.50 0 / 10 -- -- 10.0 -- / -- 0.95 -- -- NO HQ less than one

1,2-Dichloroethane 4.30 - 9.50 0 / 10 -- -- 400 -- / -- 0.024 -- -- NO HQ less than one

1,2-Dichloropropane 4.30 - 9.50 0 / 10 -- -- 700,000 -- / -- 1.36E-05 -- -- NO HQ less than one

1,3-Dichlorobenzene 4.30 - 9.50 0 / 10 -- -- 10.0 -- / -- 0.95 -- -- NO HQ less than one

1,4-Dichlorobenzene 4.30 - 9.50 0 / 10 -- -- 10.0 -- / -- 0.95 -- -- NO HQ less than one

2-Butanone 8.60 - 19.0 5 / 10 27.0 IR85-SS14-00-01-09C NSV -- / -- NSV -- -- YES (3) Detected, no screening value

2-Hexanone 8.60 - 19.0 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

4-Methyl-2-pentanone 8.60 - 19.0 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Acetone -- - -- 12 / 12 1,300 IR85-SS09-00-01-09C NSV -- / -- NSV -- -- YES (3) Detected, no screening value

 Benzene 4.30 - 9.50 0 / 10 -- -- 50.0 -- / -- 0.19 -- -- NO HQ less than one

Bromodichloromethane 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Bromoform 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Bromomethane 8.60 - 19.0 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Carbon disulfide 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Carbon tetrachloride 4.30 - 9.50 0 / 10 -- -- 1,000,000 -- / -- 9.50E-06 -- -- NO HQ less than one

Chlorobenzene 4.30 - 9.50 0 / 10 -- -- 50.0 -- / -- 0.19 -- -- NO HQ less than one

Chloroethane 8.60 - 19.0 0 / 10 -- -- 100 -- / -- 0.19 -- -- NO HQ less than one

Chloroform 4.30 - 9.50 0 / 10 -- -- 1.00 -- / -- 9.50 -- -- YES (2) Not detected, HQ above one

Chloromethane 8.60 - 19.0 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

cis-1,2-Dichloroethene 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

cis-1,3-Dichloropropene 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Cyclohexane 4.30 - 9.50 0 / 10 -- -- 100 -- / -- 0.095 -- -- NO HQ less than one

Dibromochloromethane 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Dichlorodifluoromethane (Freon-12) 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Ethylbenzene 4.30 - 9.50 0 / 10 -- -- 50.0 -- / -- 0.19 -- -- NO HQ less than one

Isopropylbenzene 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Methyl acetate -- - -- 10 / 10 200 IR85-SS17-00-01-09C NSV -- / -- NSV -- -- YES (3) Detected, no screening value

Methylcyclohexane 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Methylene chloride 8.60 - 13.0 1 / 10 14.0 IR85-SS17-00-01-09C 2,000 0 / 10 0.0070 -- -- NO HQ less than one

Methyl-tert-butyl ether (MTBE) 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Styrene 4.30 - 9.50 0 / 10 -- -- 100 -- / -- 0.095 -- -- NO HQ less than one

Tetrachloroethene 4.30 - 9.50 0 / 10 -- -- 10.0 -- / -- 0.95 -- -- NO HQ less than one

Toluene 4.30 - 9.50 0 / 10 -- -- 50.0 -- / -- 0.19 -- -- NO HQ less than one

trans-1,2-Dichloroethene 4.30 - 9.50 0 / 10 -- -- 100 -- / -- 0.095 -- -- NO HQ less than one

trans-1,3-Dichloropropene 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Trichloroethene 4.30 - 9.50 0 / 10 -- -- 1.00 -- / -- 9.50 -- -- YES (2) Not detected, HQ above one

Trichlorofluoromethane (Freon-11) 4.30 - 9.50 0 / 10 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Vinyl chloride 8.60 - 19.0 0 / 10 -- -- 10.0 -- / -- 1.90 -- -- YES (2) Not detected, HQ above one

Xylene, total 4.30 - 9.50 0 / 10 -- -- 50.0 -- / -- 0.19 -- -- NO HQ less than one

Range of Non-
Detect Values

Frequency 
of Detection

Frequency of 

Exceedance1
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TABLE D-3
IRP Site 85 Surface Soil Screen—Step 2

Expanded Site Inspection for IRP Site 85

MCB CamLej, Jacksonville, North Carolina

Chemical
Maximum 

Concentration 
Detected

Sample ID of Maximum 
Detected 

Concentration

Screening 
Value

Maximum 
Hazard 

Quotient

2 × Mean
Background

Maximum 
Exceeds 2 × 

Mean 
Background?

Step 2 
COPC?

Rationale2Range of Non-
Detect Values

Frequency 
of Detection

Frequency of 

Exceedance1

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 180 - 230 0 / 13 -- -- 60,000 -- / -- 0.0038 -- -- NO HQ less than one

2,2'-Oxybis(1-chloropropane) 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

2,4,5-Trichlorophenol 180 - 230 0 / 13 -- -- 4,000 -- / -- 0.058 -- -- NO HQ less than one

2,4-Dichlorophenol 180 - 230 0 / 13 -- -- 3.00 -- / -- 76.7 -- -- YES (2) Not detected, HQ above one

2,4-Dimethylphenol 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

2,4-Dinitrophenol 180 - 230 0 / 13 -- -- 20,000 -- / -- 0.012 -- -- NO HQ less than one

2,4-Dinitrotoluene 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

2,6-Dinitrotoluene 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

2-Chloronaphthalene 180 - 230 0 / 13 -- -- 1,000 -- / -- 0.23 -- -- NO HQ less than one

2-Chlorophenol 180 - 230 0 / 13 -- -- 10.0 -- / -- 23.0 -- -- YES (2) Not detected, HQ above one

2-Methylnaphthalene 180 - 230 0 / 13 -- -- 29,000 -- / -- 0.0079 -- -- NO HQ less than one

2-Methylphenol 180 - 230 0 / 13 -- -- 500 -- / -- 0.46 -- -- NO HQ less than one

2-Nitroaniline 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

2-Nitrophenol 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

3,3'-Dichlorobenzidine 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

3-Nitroaniline 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

4,6-Dinitro-2-methylphenol 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

4-Bromophenyl-phenylether 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

4-Chloro-3-methylphenol 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

4-Chloroaniline 180 - 230 0 / 13 -- -- 20,000 -- / -- 0.012 -- -- NO HQ less than one

4-Chlorophenyl-phenylether 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

4-Methylphenol 180 - 230 0 / 13 -- -- 500 -- / -- 0.46 -- -- NO HQ less than one

4-Nitroaniline 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

4-Nitrophenol 180 - 230 0 / 13 -- -- 7,000 -- / -- 0.033 -- -- NO HQ less than one

Acenaphthene 180 - 230 0 / 13 -- -- 29,000 -- / -- 0.0079 -- -- NO HQ less than one

Acenaphthylene 180 - 230 0 / 13 -- -- 29,000 -- / -- 0.0079 -- -- NO HQ less than one

Acetophenone 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Anthracene 180 - 230 0 / 13 -- -- 29,000 -- / -- 0.0079 -- -- NO HQ less than one

Atrazine 180 - 230 0 / 13 -- -- 0.050 -- / -- 4,600 -- -- YES (2) Not detected, HQ above one

Benzaldehyde 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Benzo(a)anthracene 36.0 - 47.0 0 / 13 -- -- 1,100 -- / -- 0.043 -- -- NO HQ less than one

Benzo(a)pyrene 36.0 - 47.0 0 / 13 -- -- 1,100 -- / -- 0.043 -- -- NO HQ less than one

Benzo(b)fluoranthene 36.0 - 47.0 0 / 13 -- -- 1,100 -- / -- 0.043 -- -- NO HQ less than one

Benzo(g,h,i)perylene 180 - 230 0 / 13 -- -- 1,100 -- / -- 0.21 -- -- NO HQ less than one

Benzo(k)fluoranthene 180 - 230 0 / 13 -- -- 1,100 -- / -- 0.21 -- -- NO HQ less than one

bis(2-Chloroethoxy)methane 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

bis(2-Chloroethyl)ether 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

bis(2-Ethylhexyl)phthalate 180 - 230 3 / 13 140 IR85-SS06-00-01-09C 100 1 / 13 1.40 -- -- YES (1) HQ above one, detected

Butylbenzylphthalate 180 - 230 0 / 13 -- -- 100 -- / -- 2.30 -- -- YES (2) Not detected, HQ above one

Caprolactam 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Carbazole 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Chrysene 180 - 230 0 / 13 -- -- 1,100 -- / -- 0.21 -- -- NO HQ less than one

Dibenz(a,h)anthracene 36.0 - 47.0 0 / 13 -- -- 1,100 -- / -- 0.043 -- -- NO HQ less than one

Dibenzofuran 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Diethylphthalate 180 - 230 0 / 13 -- -- 100,000 -- / -- 0.0023 -- -- NO HQ less than one
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TABLE D-3
IRP Site 85 Surface Soil Screen—Step 2

Expanded Site Inspection for IRP Site 85

MCB CamLej, Jacksonville, North Carolina

Chemical
Maximum 

Concentration 
Detected

Sample ID of Maximum 
Detected 

Concentration

Screening 
Value

Maximum 
Hazard 

Quotient

2 × Mean
Background

Maximum 
Exceeds 2 × 

Mean 
Background?

Step 2 
COPC?

Rationale2Range of Non-
Detect Values

Frequency 
of Detection

Frequency of 

Exceedance1

Dimethyl phthalate 180 - 230 0 / 13 -- -- 200,000 -- / -- 0.0012 -- -- NO HQ less than one

Di-n-butylphthalate 180 - 230 0 / 13 -- -- 200,000 -- / -- 0.0012 -- -- NO HQ less than one

Di-n-octylphthalate 180 - 230 0 / 13 -- -- 100 -- / -- 2.30 -- -- YES (2) Not detected, HQ above one

Fluoranthene 180 - 230 0 / 13 -- -- 1,100 -- / -- 0.21 -- -- NO HQ less than one

Fluorene 180 - 230 0 / 13 -- -- 29,000 -- / -- 0.0079 -- -- NO HQ less than one

Hexachlorobenzene 180 - 230 0 / 13 -- -- 2.50 -- / -- 92.0 -- -- YES (2) Not detected, HQ above one

Hexachlorobutadiene 180 - 230 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Hexachlorocyclopentadiene 180 - 230 0 / 12 -- -- 10,000 -- / -- 0.023 -- -- NO HQ less than one

Hexachloroethane 180 - 230 0 / 13 -- -- 100 -- / -- 2.30 -- -- YES (2) Not detected, HQ above one

Indeno(1,2,3-cd)pyrene 36.0 - 47.0 0 / 13 -- -- 1,100 -- / -- 0.043 -- -- NO HQ less than one

Isophorone 36.0 - 47.0 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

Naphthalene 180 - 230 0 / 13 -- -- 29,000 -- / -- 0.0079 -- -- NO HQ less than one

n-Nitroso-di-n-propylamine 36.0 - 47.0 0 / 13 -- -- NSV -- / -- NSV -- -- YES (4) Not detected, no screening value

n-Nitrosodiphenylamine 180 - 230 0 / 13 -- -- 20,000 -- / -- 0.012 -- -- NO HQ less than one

Nitrobenzene 180 - 230 0 / 13 -- -- 40,000 -- / -- 0.0058 -- -- NO HQ less than one

Pentachlorophenol 180 - 230 0 / 13 -- -- 2,100 -- / -- 0.11 -- -- NO HQ less than one

Phenanthrene 180 - 230 0 / 13 -- -- 29,000 -- / -- 0.0079 -- -- NO HQ less than one

Phenol 180 - 230 0 / 13 -- -- 50.0 -- / -- 4.60 -- -- YES (2) Not detected, HQ above one

Pyrene 180 - 230 0 / 13 -- -- 1,100 -- / -- 0.21 -- -- NO HQ less than one

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 1.80 - 2.30 5 / 13 3.10 IR85-SS18-00-01-09C 21.0 0 / 13 0.15 -- -- NO HQ less than one

4,4'-DDE 1.90 - 1.90 12 / 13 29.0 IR85-SS18-00-01-09C 21.0 1 / 13 1.38 -- -- YES (1) HQ above one, detected

4,4'-DDT 1.80 - 1.90 11 / 13 25.0 IR85-SS18-00-01-09C 21.0 1 / 13 1.19 -- -- YES (1) HQ above one, detected

Aldrin 1.80 - 2.30 0 / 13 -- -- 2.50 -- / -- 0.92 -- -- NO HQ less than one

alpha-BHC 1.80 - 2.30 0 / 13 -- -- 2.50 -- / -- 0.92 -- -- NO HQ less than one

alpha-Chlordane 1.80 - 2.30 0 / 13 -- -- 100 -- / -- 0.023 -- -- NO HQ less than one

Aroclor-1016 17.0 - 23.0 0 / 13 -- -- 20.0 -- / -- 1.15 -- -- YES (2) Not detected, HQ above one

Aroclor-1221 17.0 - 23.0 0 / 13 -- -- 20.0 -- / -- 1.15 -- -- YES (2) Not detected, HQ above one

Aroclor-1232 17.0 - 23.0 0 / 13 -- -- 20.0 -- / -- 1.15 -- -- YES (2) Not detected, HQ above one

Aroclor-1242 17.0 - 23.0 0 / 13 -- -- 20.0 -- / -- 1.15 -- -- YES (2) Not detected, HQ above one

Aroclor-1248 17.0 - 23.0 0 / 13 -- -- 20.0 -- / -- 1.15 -- -- YES (2) Not detected, HQ above one

Aroclor-1254 17.0 - 22.0 2 / 13 50.0 IR85-SS17-00-01-09C 20.0 2 / 13 2.50 -- -- YES (1) HQ above one, detected

Aroclor-1260 17.0 - 23.0 0 / 13 -- -- 20.0 -- / -- 1.15 -- -- YES (2) Not detected, HQ above one

beta-BHC 1.80 - 2.30 0 / 13 -- -- 1.00 -- / -- 2.30 -- -- YES (2) Not detected, HQ above one

delta-BHC 1.80 - 2.30 0 / 13 -- -- 100 -- / -- 0.023 -- -- NO HQ less than one

Dieldrin 1.80 - 2.20 1 / 13 1.90 IR85-SS17-00-01-09C 4.90 0 / 13 0.39 -- -- NO HQ less than one

Endosulfan I 1.80 - 2.30 0 / 13 -- -- 100 -- / -- 0.023 -- -- NO HQ less than one

Endosulfan II 1.80 - 2.30 0 / 13 -- -- 100 -- / -- 0.023 -- -- NO HQ less than one

Endosulfan sulfate 1.80 - 2.30 0 / 13 -- -- 100 -- / -- 0.023 -- -- NO HQ less than one

Endrin 1.80 - 2.30 0 / 13 -- -- 1.00 -- / -- 2.30 -- -- YES (2) Not detected, HQ above one

Endrin aldehyde 1.80 - 2.30 0 / 13 -- -- 100 -- / -- 0.023 -- -- NO HQ less than one

Endrin ketone 1.80 - 2.30 0 / 13 -- -- 100 -- / -- 0.023 -- -- NO HQ less than one

gamma-BHC (Lindane) 1.80 - 2.30 0 / 13 -- -- 0.050 -- / -- 46.0 -- -- YES (2) Not detected, HQ above one

gamma-Chlordane 1.80 - 1.90 2 / 13 2.70 IR85-SS18-00-01-09C 100 0 / 13 0.027 -- -- NO HQ less than one

Heptachlor 1.80 - 2.30 0 / 13 -- -- 100 -- / -- 0.023 -- -- NO HQ less than one

Heptachlor epoxide 1.80 - 2.30 0 / 13 -- -- 100 -- / -- 0.023 -- -- NO HQ less than one
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TABLE D-3
IRP Site 85 Surface Soil Screen—Step 2

Expanded Site Inspection for IRP Site 85

MCB CamLej, Jacksonville, North Carolina
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Methoxychlor 1.80 - 2.30 0 / 13 -- -- 100 -- / -- 0.023 -- -- NO HQ less than one

Toxaphene 36.0 - 47.0 0 / 13 -- -- 100 -- / -- 0.47 -- -- NO HQ less than one

Inorganics (MG/KG)
Aluminum -- - -- 13 / 13 7,300 IR85-SS14-00-01-09C 50.0 13 / 13 146 5487 Yes NO Within background range

Antimony 0.36 - 38.5 2 / 46 5.90 IR85-SS18-00-01-09C 0.27 2 / 46 21.9 0.45 Yes YES (1) HQ above one, detected

Arsenic -- - -- 13 / 13 9.90 IR85-SS17-00-01-09C 18.0 0 / 13 0.55 0.63 Yes NO HQ less than one

Barium 24.0 - 24.0 12 / 13 31.0 IR85-SS17-00-01-09C 330 0 / 13 0.094 14.5 Yes NO HQ less than one

Beryllium 0.16 - 3.90 9 / 13 0.096 IR85-SS18-00-01-09C 21.0 0 / 13 0.0046 0.10 No NO

HQ less than one, consistent with 
background

Cadmium 0.22 - 0.49 17 / 46 3.50 IR85-SS18-00-01-09C 0.36 3 / 46 9.72 0.03 Yes YES (1) HQ above one, detected

Calcium 3 76.4 - 1,930 8 / 13 468 IR85-SS16-00-01-09C NSV -- / -- NSV 6360 No NO

Macronutrient, consistent with 
background

Chromium 38.5 - 38.5 12 / 13 8.50 IR85-SS18-00-01-09C 26.0 0 / 13 0.33 6.1 Yes NO HQ less than one

Cobalt 0.39 - 0.41 11 / 13 2.40 IR85-SS17-00-01-09C 13.0 0 / 13 0.18 0.29 Yes NO HQ less than one

Copper -- - -- 46 / 46 214 IR85-SS18-00-01-09C 28.0 2 / 46 7.64 4.8 Yes YES (1) HQ above one, detected

Iron -- - -- 13 / 13 11,500 IR85-SS18-00-01-09C 200 13 / 13 57.5 3245 Yes NO Within background range

Lead -- - -- 46 / 46 614 IR85-SS18-00-01-09C 11.0 15 / 46 55.8 12.3 Yes YES (1) HQ above one, detected

Magnesium 3 -- - -- 13 / 13 178 IR85-SS14-00-01-09C NSV -- / -- NSV 238 No NO

Macronutrient, consistent with 
background

Manganese -- - -- 46 / 46 10,700 IR85-SS17-00-01-09C 220 4 / 46 48.6 13.7 Yes YES (1) HQ above one, detected

Mercury 0.033 - 0.034 44 / 46 8.80 IR85-SS18-00-01-09C 0.10 13 / 46 88.0 0.08 Yes YES (1) HQ above one, detected

Nickel -- - -- 13 / 13 8.70 IR85-SS17-00-01-09C 38.0 0 / 13 0.23 1.2 Yes NO HQ less than one

Potassium 3 79.3 - 1,930 9 / 13 136 IR85-SS06-00-01-09C NSV -- / -- NSV 116 Yes NO Macronutrient

Selenium 1.50 - 38.5 1 / 13 0.45 IR85-SS14-00-01-09C 0.52 0 / 13 0.87 0.56 No NO

HQ less than one, consistent with 
background

Silver 1.50 - 38.5 5 / 13 0.29 IR85-SS16-00-01-09C 4.20 0 / 13 0.069 0.14 Yes NO HQ less than one

Sodium 3 198 - 4,820 7 / 13 7.50 IR85-SS09-00-01-09C NSV -- / -- NSV 80.9 No NO

Macronutrient, consistent with 
background

Thallium 0.36 - 14.4 2 / 46 18.7 IR85-SS17-00-01-09C 1.00 1 / 46 18.7 0.36 Yes YES (1) HQ above one, detected

Vanadium 96.3 - 96.3 12 / 13 10.0 IR85-SS14-00-01-09C 7.80 3 / 13 1.28 8.9 Yes NO Within background range

Zinc 3.90 - 4.10 44 / 46 5,600 IR85-SS17-00-01-09C 46.0 14 / 46 122 10.8 Yes YES (1) HQ above one, detected

NOTES

The categorized analytes were retained for quantitative refinement in the Step 3 table. 

1 - Count of detected samples exceeding or equaling Screening Value

2 - Categories are assigned to those analytes retained as Step 2 COPCs and are as follows:

        Category 1 – Contaminants with a maximum detection exceeding the ESV

        Category 2– Undetected contaminants with a laboratory sample quantitation limit (SQL) exceeding the ESV

        Category 3 – Detected contaminants with no ESV

        Category 4 – Undetected contaminants with no ESV

3 - Macronutrient - Not considered to be a COPC

µg/kg - Micrograms per kilogram

COPC - contaminant of potential concern

HQ - Hazard quotient

mg/kg - Milligrams per kilogram

NSV - No Screening Value

Generated By: Sara Kent/ATL

Checked By: Kelly Taylor/DFW
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TABLE D-4
IRP Site 85 Surface Soil Screen—Step 3

Expanded Site Inspection for IRP Site 85

MCB CamLej, Jacksonville, North Carolina

Chemical
Maximum 

Concentration 
Detected

Sample ID of Maximum 
Detected 

Concentration

Exposure Point
Concentration

EPC Basis
Screening 

Value

Supplemental 
Screening

Value

Supplemental 
Screening Value 

Source

EPC Hazard 
Quotient

Step 3 
COPC?

Rationale2

Volatile Organic Compounds (UG/KG)

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

1,2-Dibromo-3-chloropropane 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

1,2-Dibromoethane 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

2-Butanone 8.60 - 19.0 5 / 10 27.0 IR85-SS14-00-01-09C 13.0  95 percent KM (t) UCL NSV 89600 Buchman, 2008 -- / -- 1.45E-04 NO EPC HQ less than one

2-Hexanone 8.60 - 19.0 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

4-Methyl-2-pentanone 8.60 - 19.0 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Acetone -- - -- 12 / 12 1,300 IR85-SS09-00-01-09C 494.0  95percent Approximate Gamma UCL NSV 2500 Buchman, 2008 -- / -- 0.20 NO EPC HQ less than one

Bromodichloromethane 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Bromoform 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Bromomethane 8.60 - 19.0 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Carbon disulfide 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Chloroform 4.30 - 9.50 0 / 10 -- -- -- -- 1.00 -- -- -- / -- 9.50 NO Not detected

Chloromethane 8.60 - 19.0 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

cis-1,2-Dichloroethene 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

cis-1,3-Dichloropropene 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Dibromochloromethane 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Dichlorodifluoromethane (Freon-12) 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Isopropylbenzene 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Methyl acetate -- - -- 10 / 10 200 IR85-SS17-00-01-09C -- -- NSV -- -- -- / -- NSV NO Uncertainty, no screening value

Methylcyclohexane 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Methyl-tert-butyl ether (MTBE) 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

trans-1,3-Dichloropropene 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Trichloroethene 4.30 - 9.50 0 / 10 -- -- -- -- 1.00 -- -- -- / -- 9.50 NO Not detected

Trichlorofluoromethane (Freon-11) 4.30 - 9.50 0 / 10 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Vinyl chloride 8.60 - 19.0 0 / 10 -- -- -- -- 10.0 -- -- -- / -- 1.90 NO Not detected

Semivolatile Organic Compounds (UG/KG)

2,2'-Oxybis(1-chloropropane) 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

2,4-Dichlorophenol 180 - 230 0 / 13 -- -- -- -- 3.00 -- -- -- / -- 76.7 NO Not detected

2,4-Dimethylphenol 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

2,4-Dinitrotoluene 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

2,6-Dinitrotoluene 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

2-Chlorophenol 180 - 230 0 / 13 -- -- -- -- 10.0 -- -- -- / -- 23.0 NO Not detected

2-Nitroaniline 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

2-Nitrophenol 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

3,3'-Dichlorobenzidine 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

3-Nitroaniline 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

4,6-Dinitro-2-methylphenol 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

4-Bromophenyl-phenylether 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

4-Chloro-3-methylphenol 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

4-Chlorophenyl-phenylether 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

4-Nitroaniline 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Acetophenone 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Atrazine 180 - 230 0 / 13 -- -- -- -- 0.050 -- -- -- / -- 4,600 NO Not detected

Benzaldehyde 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

bis(2-Chloroethoxy)methane 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

bis(2-Chloroethyl)ether 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

bis(2-Ethylhexyl)phthalate 180 - 230 3 / 13 140 IR85-SS06-00-01-09C 135  95 percent KM (t) UCL 100 -- -- 1 / 13 1.35 NO See text for discussion.

Butylbenzylphthalate 180 - 230 0 / 13 -- -- -- -- 100 -- -- -- / -- 2.30 NO Not detected

Caprolactam 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Carbazole 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Dibenzofuran 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Range of Non-
Detect Values

Frequency 
of Detection

Frequency of 

Exceedance1
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Di-n-octylphthalate 180 - 230 0 / 13 -- -- -- -- 100 -- -- -- / -- 2.30 NO Not detected

Hexachlorobenzene 180 - 230 0 / 13 -- -- -- -- 2.50 -- -- -- / -- 92.0 NO Not detected

Hexachlorobutadiene 180 - 230 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Hexachloroethane 180 - 230 0 / 13 -- -- -- -- 100 -- -- -- / -- 2.30 NO Not detected

Isophorone 36.0 - 47.0 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

n-Nitroso-di-n-propylamine 36.0 - 47.0 0 / 13 -- -- -- -- NSV -- -- -- / -- NSV NO Not detected

Phenol 180 - 230 0 / 13 -- -- -- -- 50.0 -- -- -- / -- 4.60 NO Not detected

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDE 1.90 - 1.90 12 / 13 29.0 IR85-SS18-00-01-09C 17.4  97.5 percent KM (Chebyshev) UCL 21.0 -- -- 1 / 13 0.83 NO
EPC HQ less than one; no food 
chain effects

4,4'-DDT 1.80 - 1.90 11 / 13 25.0 IR85-SS18-00-01-09C 11.7  95 percent KM (Chebyshev) UCL 21.0 -- -- 1 / 13 0.56 NO
EPC HQ less than one; no food 
chain effects

Aroclor-1016 17.0 - 23.0 0 / 13 -- -- -- -- 20.0 -- -- -- / -- 1.15 NO Not detected

Aroclor-1221 17.0 - 23.0 0 / 13 -- -- -- -- 20.0 -- -- -- / -- 1.15 NO Not detected

Aroclor-1232 17.0 - 23.0 0 / 13 -- -- -- -- 20.0 -- -- -- / -- 1.15 NO Not detected

Aroclor-1242 17.0 - 23.0 0 / 13 -- -- -- -- 20.0 -- -- -- / -- 1.15 NO Not detected

Aroclor-1248 17.0 - 23.0 0 / 13 -- -- -- -- 20.0 -- -- -- / -- 1.15 NO Not detected

Aroclor-1254 17.0 - 22.0 2 / 13 50.0 IR85-SS17-00-01-09C 42.6  95 percent KM (t) UCL 20.0 -- -- 2 / 13 2.13 NO
Low magnitude of exceedance; no 
food chain effects

Aroclor-1260 17.0 - 23.0 0 / 13 -- -- -- -- 20.0 -- -- -- / -- 1.15 NO Not detected

beta-BHC 1.80 - 2.30 0 / 13 -- -- -- -- 1.00 -- -- -- / -- 2.30 NO Not detected

Endrin 1.80 - 2.30 0 / 13 -- -- -- -- 1.00 -- -- -- / -- 2.30 NO Not detected

gamma-BHC (Lindane) 1.80 - 2.30 0 / 13 -- -- -- -- 0.050 -- -- -- / -- 46.0 NO Not detected

Inorganics (MG/KG)

Antimony 0.36 - 38.5 2 / 46 5.90 IR85-SS18-00-01-09C 0.92 Arithmentic mean* 0.27 -- -- 2 / 46 3.41 NO
Low Frequency of Detection and 
Exceedance

Cadmium 0.22 - 0.49 17 / 46 3.50 IR85-SS18-00-01-09C 0.64  95 percent KM (Chebyshev) UCL 0.36 -- -- 3 / 46 1.78 NO
Low magnitude of exceedance; no 
food chain effects

Copper -- - -- 46 / 46 214 IR85-SS18-00-01-09C 31.6  95 percent Chebyshev (Mean, Sd) UCL 28.0 -- -- 2 / 46 1.13 NO
Low Frequency of Exceedance; no 
food chain effects

Lead -- - -- 46 / 46 614 IR85-SS18-00-01-09C 91.7  95 percent Chebyshev (Mean, Sd) UCL 11.0 -- -- 15 / 46 8.34 NO See text for discussion.

Manganese -- - -- 46 / 46 10,700 IR85-SS17-00-01-09C 1310  95 percent Chebyshev (Mean, Sd) UCL 220 -- -- 4 / 46 5.95 NO See text for discussion.

Mercury 0.033 - 0.034 44 / 46 8.80 IR85-SS18-00-01-09C 1.33  95 percent KM (Chebyshev) UCL 0.10 -- -- 13 / 46 13.30 YES HQ greater than one

Thallium 0.36 - 14.4 2 / 46 18.7 IR85-SS17-00-01-09C 6.36  99 percent KM (Chebyshev) UCL 1.00 -- -- 1 / 46 6.36 NO
Low Frequency of Detection and 
Exceedance

Zinc 3.90 - 4.10 44 / 46 5,600 IR85-SS17-00-01-09C 1030  97.5 percent KM (Chebyshev) UCL 46.0 -- -- 14 / 46 22.39 YES HQ greater than one

NOTES
1 - Count of detected samples exceeding or equaling ESV

* Too few unique detected values to calculate a conservative estimate of the mean. In these cases, the lowest of the arithmetic mean or maximum was selected.

µg/kg - Micrograms per kilogram

COPC - contaminant of potential concern

HQ - Hazard quotient

mg/kg - Milligrams per kilogram

NSV - No Screening Value

Generated By: Sara Kent/ATL

Checked By: Kelly Taylor/DFW



Table D-5
Hazard Quotients Based on Maximum Concentrations for Wildlife Receptors Exposed to Bioaccumulative Surface Soil Analytes at IRP Site 85—Step 3
Expanded Site Inspection for IRP Site 85
MCB CamLej, Jacksonville, North Carolina

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

Inorganics

Cadmium 2.00 0.20 0.33 0.03 <0.01 <0.01 0.14 0.03 0.63 0.05 0.18 0.01 0.97 0.07

Copper 0.13 0.09 0.02 0.01 <0.01 <0.01 0.14 0.11 0.10 0.08 0.11 0.08 0.21 0.16

Lead 2.61 0.26 0.34 0.03 0.02 <0.01 0.26 0.03 2.27 0.45 6.48 0.65 3.81 0.76

Mercury 27.32 5.46 4.97 0.99 0.48 0.10 0.25 0.15 0.95 0.39 1.02 0.51 1.05 0.43

Zinc 6.78 3.39 1.15 0.57 0.06 0.03 4.96 0.99 36.19 4.01 20.91 2.31 62.71 6.94

Pesticides/PCBs

4,4'-DDE 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 0.20 0.04

4,4'-DDT <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01

Aroclor-1254 0.12 0.02 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 0.03 <0.01

Notes:

Values based on the maximum concentration

HQs in bold exceed one

LOAEL - Lowest observable effect level

NOAEL - No observable effect level

Toxicty values and exposure parameters used in the wildlife exposure calculations can be found in Appendix H-2.

Mourning dove Eastern screech-owl

Chemical

Short-tailed shrew White-footed mouse White-tailed deer Red fox American robin



Table D-6
Hazard Quotients Based on the EPC for Wildlife Receptors Exposed to Bioaccumulative Surface Soil Analytes at IRP Site 85 —Step 3
Expanded Site Inspection for IRP Site 85
MCB CamLej, Jacksonville, North Carolina

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL

Inorganics

Lead 0.39 0.04 0.05 <0.01 0.04 <0.01 0.34 0.07 0.97 0.10 0.57 0.11

Mercury 4.13 0.83 0.75 0.15 0.04 0.02 0.14 0.06 0.15 0.08 0.16 0.06

Zinc 1.25 0.62 0.21 0.11 0.91 0.18 6.66 0.74 3.85 0.43 11.54 1.28

Notes:

Values based on the EPC Concentration

HQs in bold exceed one

LOAEL - Lowest observable effect level

NOAEL - No observable effect level

Toxicty values and exposure parameters used in the wildlife exposure calculations can be found in Appendix H-2.

Mourning dove Eastern screech-owl

Chemical

Short-tailed shrew White-footed mouse Red fox American robin



PRIMARY
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PRIMARY RELEASE 
MECHANISM

SECONDARY 
SOURCE 

SECONDARY 
RELEASE 

MECHANISM
TERTIARY SOURCE EXPOSURE 

ROUTE

Inhalation (vapor) P P P P P P P P

Inhalation (dust) P P P P P P P P

Foliar Uptake P

BIOACCUMULATION TERRESTRIAL BIOTA Ingestion C C C C C C C

Root Contact C

Dermal Contact C P P P P P P P

Ingestion C C C C C C C C

Root Contact P

    Discharge

Root Contact P

Dermal Contact C*

Ingestion P P P P P P P P

C - Pathway considered complete for purposes of ecological risk assessment

P - Pathway considered potentially complete, but insignificant

Pathways evaluated quantitatively in ecological risk assessment
* Exposure to surface water evaluated by comparing groundwater concentrations to ESVs in the previous ERS (CH2M HILL, 2010)

Figure D-1 Conceptual Site Model of Ecological Exposures at Site 85
MCB Camp Lejeune, North Carolina
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Figure D-1 
Conceptual Site Model of Ecological Exposures at Site 85 
MCB Camp Lejeune, North Carolina
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