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1. Declaration 
This No Action Decision Document (NADD) presents the No Further Action (NFA} determination for Military 
Munitions Response Program (MMRP} Site UX0-21 (Archives Search Report [ASR]# 2.204}, Former D-Area Gas 
Chamber (Second Marine Division [2D MAR DIV]). Marine Corps Installations East- Marine Corps Base, Camp 
Lejeune (MCIEAST-MCB CAMLEJ) was placed on the United States Environmental Protection Agency (USEPA) 
National Priorities List {NPL} effective November 4, 1989 {USEPA ID: NC6170022580}. As a result of the NPL listing 
and pursuant to the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), 
the USEPA Region 4, North Carolina Department of Environment and Natural Resources (NCDENR), the Navy, and 
the Marine Corps entered into a Federal Facilities Agreement (FFA) for MCIEAST-MCB CAMLEJ in 1991. The 
primary purposes of the FFA are to ensure that the environmenta l impacts associated with past and present 
activities at the Base are thoroughly investigated and to assess whether additional investigation and/or 
remediation activities are necessary. 

In 2001, the MMRP was established to address military munitions and explosives of concern (MEC) (i.e., 
unexploded ordnance (UXO} and waste military munitions) and munitions constituents (MC) (i.e., chemical 
residues of munitions) at ranges that are not operational. The current status and schedule for the MMRP site is 
provided in the MCIEAST-MCB CAMLEJ Site Management Plan, which is updated annually and available in the 
Administrative Record. 

Site UX0-21 was investigated under the MMRP and based on the results of the investigations, NFA was 
recommended . The NFA determination has been made in accordance with CERCLA, as amended by the Superfund 
Amendments and Reauthorization Act of 1986 (SARA), and with the National Oil and Hazardous Substances 
Pollution ·contingency Plan. This NFA decision is based on the results of the Preliminary Assessment/Site 
Inspection (PA/SI} (CH2M HILL, 2011} and the Phase 1/11 Expanded Site Investigations (ESI} (CH2M HILL, 2012, and 
2014) which are included in the Administrative Record for MCIEAST-MCB CAMLEJ. The Navy and the Marine Corps 
issue this NADD and have obtained concurrence from the USEPA Region 4 and NCDENR on the NFA decision. 
Copies of the US EPA and NCDENR approval letters are presented in Attachment A. Because it is not possible to 
provide assurance that all MEC items were detected and removed, "3R" munitions awareness training is 
recommended for potential future intrusive activities and if munitions are discovered, on-call support by Base 
Explosive Ordnance Disposal (EOD) or a UXO contractor is recommended. 
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2. Decision Summary 
2.1 Base Description and History 
MCIEAST‐MCB CAMLEJ is a 156,000-acre facility located in Onslow County, North Carolina (Figure 2-1). The 
mission of MCIEAST‐MCB CAMLEJ is to maintain combat-ready units for expeditionary deployment. The Base 
provides housing, training facilities, and logistical support for Fleet Marine Force Units and other assigned units.  

FIGURE 2-1 
Base and Site Location Map 

 

 

2.2 Site Description and Investigation Summary  
The following sections present the site description and summaries of environmental investigations, including the 
results of a human health risk screening (HHRS) and an ecological risk screening (ERS).  

Site UXO-21, the Former D-Area Gas Chamber ASR# 2.204, was formerly part of Site UXO-01. Site UXO-01 
originally included six ASR areas, which are listed in Table 2-1. Based on investigation results at the ASR areas, 
three separate MMRP site numbers (UXO-01, UXO-21 and UXO-26) were designated. This NADD pertains only to 
Site UXO-21.  
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TABLE 2-1 
UXO-01 Original ASR Areas 

Original Site Name Current Site Name ASR# Description 

UXO-01 

UXO-01 2.23 Former Live Hand-grenade Course  

UXO-01 2.64 D-6 50-foot Indoor Ri fle and Pis tol  Range  

UXO-21 2.204 Former D-Area Gas  Chamber (2nd Marine Divis ion) 

UXO-26 
2.79a  
2.79b 
2.79c 

Former B-3 Gas  Chamber 

    

Site UXO-21 is located in the Mainside area of MCIEAST-MCB CAMLEJ, west of Sneads Ferry Road (Figure 2-2). 
Investigations at Site UXO-21 have been conducted in a phased approach, over several years, and in different 
areas. References to “Site UXO-21” refer to the entire investigation area that encompasses two areas (Figure 2-2): 

 Site UXO-21 Proper - refers to the MMRP Site UXO-21 which was investigated under the PA/SI and Phase I ESI. 

 Munition Response Site (MRS) Adjacent to Site UXO-21 - refers to the area investigated under the Phase II ESI. 

The MRS Adjacent to Site UXO-21 surrounds Site UXO-21 Proper on the north, west, south and is bisected by a 
gravel tank trail road with a northeast-southwest orientation that intersects the unnamed gravel road. Site 
UXO-21 Proper is approximately 17 acres in size and the MRS Adjacent to Site UXO-21 is approximately 14 acres in 
size.  

FIGURE 2-2 
Site Map 
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2.2.1 Site History 
Site UXO-21 encompasses the location of the Former D-Area Gas Chamber, ASR #2.204. An archival records search 
report for Site UXO-21 was completed as part of the PA/SI (CH2M HILL, 2011). A map showing the exact location 
of the former gas chamber was not located, and historical maps dating between 1946 and 1984 showed no 
structures in the immediate area of the site. The Range Identification and Preliminary Range Assessment (PRA) 
(USACE, 2001) identifies 1970 as the only period of use for this site.  

The specific types of materials used at the gas chamber are unknown and there is no evidence that chemical 
warfare materiel (e.g., a munition configured with a chemical agent) was used during training activities. The PRA 
stated that chemical agent identification sets (CAIS) and riot‐control hand grenades may have been used at the 
site; however, this statement was a generalization based on areas surrounding other gas chambers often being 
used for other chemical training. There is no documentation or other historical indications that CAIS or riot‐
control hand grenades were used at the Former D-Area Gas Chamber, and the PA/SI (CH2M HILL, 2011), Phase I 
ESI (CH2M HILL, 2012), and the Phase II ESI (CH2M HILL, 2014) found no evidence that these items are present at 
the site. 

There are several adjacent and overlapping ranges that may have impacted the Former D-Area Gas Chamber 
(Figure 2-3). These ranges that are most likely to have impacted the site or are closest to the site are: 

 Combat Area/Impact Area: Documented on Plate 2 in the PRA (USACE, 2001). This area is located east of 
Sneads Ferry Road. 

 F-6 Live Grenade/General Range (ASR #2.55): Documented in the PRA with eight different configurations 
from 1951 to 1993. The 1976 configuration extended across Sneads Ferry Road to Site UXO-21. Munitions 
potentially used at this range include practice and high-explosives hand grenades. 

 F-13 Flame Thrower Range (ASR #2.139): Documented in the PRA with four different configurations from 
1954 to 1987. The 1976 configuration extended across Sneads Ferry Road to Site UXO-21. 

 F-7 Flame Thrower Range (ASR #2.128): Documented in the PRA as used in 1960, this historical range is north 
of Site UXO-21 and does not overlap Site UXO-21. 

 F-13 Field Firing Range (ASR #2.54): Documented in the PRA with four different configurations from 1951 to 
1993; does not overlap Site UXO-21. Munitions potentially used at this range include mortars (81-millimeter 
[mm] and 60-mm) and small arms.  
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FIGURE 2-3 
Adjacent Overlapping Ranges 

 

2.2.2 Preliminary Assessment/Site Inspection (CH2M HILL, 2011) 
From 2007 to 2010, a PA/SI was conducted in a phased approach at Site UXO-21 to evaluate the potential 
presence of subsurface MEC and MC contamination. A digital geophysical mapping (DGM) survey and intrusive 
investigation were conducted over 100 percent of the 5-acre Phase I PA/SI investigation area, located within Site 
UXO-21 Proper (Figure 2-4). Based on the results of the Phase I investigation, a DGM survey of approximately 10 
percent of the surrounding 9.5-acre Phase II PA/SI investigation area (located within Site UXO-21 Proper) was also 
conducted (Figure 2-4). Surface soil, subsurface soil, surface water, sediment, and groundwater samples were 
collected and analyzed for volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), metals, 
explosives residues, perchlorate, and tear gas constituents (Figure 2-5).  

2.2.2.1 MEC Data Evaluation 
During the Phase I PA/SI, 569 geophysical anomalies were identified as representing potential subsurface MEC. 
Two pyrotechnic, screening, and marking device MEC items (M22A1 Ground Illumination Signal and M27A1B1 
Projectile Air Burst Simulator) and 34 material potentially presenting an explosive hazard (MPPEH) items 
(grenades, flares, and inert parts such as tail booms) were identified during the intrusive investigation (Figure 2-
6). The MEC items were turned over to the MCIEAST-MCB CAMLEJ EOD team. Following two independent 
inspections indicating that there was no explosive hazard associated with the MPPEH, the material was classified 
as material documented as safe (MDAS) and disposed of off-Base. 

During Phase II, 738 anomalies were identified as representing potential subsurface MEC within the 1.06 acres of 
surveyed transects. The highest concentrations of anomalies were identified near Sneads Ferry Road and along 
the unpaved service road crossing the southwestern portion of the site  (Figure 2-4). Intrusive investigation was 
recommended to assess the nature of the identified geophysical anomalies. 
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FIGURE 2-4 
UXO-21 Geophysical Survey Investigation Results  
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FIGURE 2-5 
UXO-21 Environmental Sample Locations  
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FIGURE 2-6 
UXO-21 MEC and MPPEH Locations  
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2.2.2.2 Environmental Data Evaluation 
The analytes exceeding Federal and/or State screening criteria and Base Background (for metals in soil and 
groundwater) are listed below in Tables 2‐2 through 2‐5. 

Surface Soil 

Two SVOCs (benzo(a)pyrene and nitrobenzene) and two explosives residues (3‐nitrotoluene and nitroglycerin) 
were detected in surface soil samples at concentrations exceeding the adjusted Regional Screening Levels (RSLs). 
Four metals (aluminum, arsenic, chromium, and manganese) were detected in surface soil samples at 
concentrations exceeding Base Background and RSLs and/or North Carolina Soil Screening Levels (NCSSLs) (Table 
2‐2).  

TABLE 2-2 
Summary of PA/SI Surface Soil Exceedances - UXO-21 

Analyte 
Max 

Concentration 
(mg/kg) 

Location of 
Max 

Concentration 

Two Times the  
Mean Background 

(April 2001) 
(mg/kg) 

Adjusted1 

Residential RSL 
(May 2010) 
(mg/kg) 

Adjusted1 

Industrial RSL 
(May 2010) 
(mg/kg) 

NCSSL 
(January 
2010) 
(mg/kg) 

SVOC             

Benzo(a)pyrene  30  MR21‐SS24  ‐‐  15  210  59 

Nitrobenzene  11,700  MR21‐SS24  ‐‐  4,800  24,000  ‐‐ 

Explosives Residues             

3‐Nitrotoluene  2,690 J  MR21‐SS31  ‐‐  610  6,200  ‐‐ 

Nitroglycerin  1,010 J  MR21‐SS32  ‐‐  610  6,200  ‐‐ 

Metals             

Aluminum  9,090  MR21‐SS40  5,487  7,700  99,000  ‐‐ 

Arsenic  1.6  MR21‐SS40  0.626  0.39  1.6  5.8 

Chromium  8.84  MR21‐SS40  6.05  0.29  5.6  3.8 

Manganese  135  MR21‐SS34  13.7  180  2,300  65 

Notes: 
1  The RSLs for non‐carcinogens were adjusted to account for exposure to multiple constituents by dividing the published RSLs by 10. 
Screening criteria reflect values that were current at the time that the PA/SI report was submitted. 
mg/kg = milligrams per kilogram, J – Estimated Value 

Subsurface Soil 

Four metals (aluminum, arsenic, chromium, and iron) were detected in subsurface soil samples at concentrations 
exceeding the RSLs, but all detections were below Base Background (Baker, 2001).  

Groundwater 

One VOC (chloroform) and one SVOC (bis‐[2‐ethylhexyl]phthalate) were detected in groundwater samples at 
concentrations exceeding the RSL and the North Carolina Groundwater Quality Standards (NCGWQS), respectively 
(Table 2‐3). Three metals (aluminum, chromium, and thallium) were detected in groundwater samples at 
concentrations exceeding the Base Background and RSLs and/or and the NCGWQS.   
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TABLE 2-3 
Summary of PA/SI Groundwater Exceedances - UXO-21 

Analyte 
Max 

Concentration 
(g/L) 

Location of Max 
Concentration 

Two Times the 
Mean Background 

(Baker 2001) 
(g/L) 

Adjusted1 

Tapwater RSL 
(May 2010) 

(g/L) 

NCGWQS         
(May 2010) 

(g/L) 

VOC           
Chloroform  28  MR21‐MW10  ‐‐  0.19  70 
SVOC           
bis‐(2‐ethylhexyl)phthalate  3.3 J  GC‐TW02  ‐‐  4.8  3 
Metals           
Aluminum  5,710 J  GC‐TW02  1,886  3,700  ‐‐ 
Chromium  10.3  GC‐TW02  3.13  0.043  10 
Thallium  5.6 J  GC‐TW02  3.78  ‐‐  2 

Notes:  
1   The RSLs for non‐carcinogens were adjusted to account for exposure to multiple constituents by dividing the published RSLs by 10. 
Screening criteria reflect values that were current at the time that the PA/SI report was submitted. 
g/L = micrograms per liter; NCGWQS = North Carolina Groundwater Quality Standards, J – Estimated Value 

Sediment 

One metal (chromium) was detected in sediment samples at concentrations exceeding the RSL (Table 2‐4).  
TABLE 2-4 
Summary of PA/SI Sediment Exceedances - UXO-21 

Analyte  Max Concentration 
(mg/kg) 

Location of Max 
Concentration 

Adjusted1 
Residential RSL 
(May 2010) 
(mg/kg) 

Adjusted1 
Industrial RSL (May 

2010) 
(mg/kg) 

Metals         
Chromium  2.57  MR21‐SD02  0.29  5.6 

Notes:  
1   The RSLs for non‐carcinogens were adjusted to account for exposure to multiple constituents by dividing the published RSLs by 10. 
Screening criteria reflect values that were current at the time that the PA/SI report was submitted. 
mg/kg = milligrams per kilogram 

Surface Water 

One SVOC (bis‐[2‐ethylhexyl]phthalate) was detected in surface water at a concentration exceeding the National 
Recommended Water Quality Criteria (NRWQC) and four metals (arsenic, chromium, iron and manganese) were 
detected in surface water samples at concentrations exceeding both the RSL and/or the NRWQC (Table 2‐5). None 
of the detected concentrations exceeded the North Carolina Surface Water Quality Standards (NCSWQS).  
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TABLE 2-5 
Summary of PA/SI Surface Water Exceedances - UXO-21 

Analyte 
Max 

Concentration 
(g/L) 

Location of Max 
Concentration 

NCSWQS  
(May 2007) 

(g/L) 

NRWQC – Human 
Health (2009) 

(g/L) 

Adjusted Tap 
Water1 RSL (May 

2010) 
(g/L) 

SVOC           
Bis(2‐ethylhexyl)phthalate  2.53 J  MR21‐SW01  ‐‐  1.2  4.8 
Metals           
Arsenic  2.75  MR21‐SW01  10  0.018  0.045 
Chromium  1.09  MR21‐SW01  ‐‐  100  0.043 
Iron  3,270  MR21‐SW01  ‐‐  300  2,600 
Manganese  178  MR21‐SW02  200  50  88 

Notes:  
1   The RSLs for non‐carcinogens were adjusted to account for exposure to multiple constituents by dividing the published RSLs by 10.  
Screening criteria reflect values that were current at the time that the PA/SI report was submitted. 
g/L = micrograms per liter, J – Estimated Value, NCSWQS = NCAC Title 15A, Subchapter 2B Surface Water Quality Standards, NRWQC = 
National Recommended Water Quality Criteria 

2.2.2.3 Risk Evaluation 
Human health and ecological risk screenings were conducted. The methodology and results are presented in the 
following sections. 

Human Health Risk Screening 

The HHRS was conducted in three steps following a risk screening and a risk ratio approach (Navy, 2000). Step 1 
was the comparison of the maximum detected concentration to a risk‐based screening value and site‐specific 
Base Background concentration (available for metals in soil and groundwater). The soil data were compared to 
the USEPA residential soil RSLs. The groundwater data were compared to the USEPA tap water RSLs, and the 
sediment data were compared to ten times the USEPA residential soil RSLs, current at the time the HHRS was 
conducted. RSLs based on non‐carcinogenic effects were based on a hazard quotient (HQ) of 0.1 to account for 
exposure to multiple constituents. RSLs based on carcinogenic endpoints were based on a carcinogenic risk of 
1x10‐6. Surface water data were compared to the lower of the NCSWQS and the NRWQC. If neither were available, 
the surface water data were compared to the USEPA tap water RSL. The Base Background values for metals in soil 
and groundwater were two times the mean background concentration, the background statistic used by USEPA 
Region 4 at the time the HHRS was conducted. Constituents with maximum detected concentrations above the 
risk‐based screening level and Base Background concentration (if available) were identified as chemicals of 
potential concern (COPCs) for evaluation in Step 2.   

Step 2 was the calculation of a corresponding risk level, using the following equation: 

Corresponding risk level = (concentration x acceptable risk level)/RSL 

The concentration was the maximum detected concentration (the same concentration that was used in Step 1). 
The acceptable risk level was 1 for noncarcinogens and 1x10‐6 for carcinogens. RSLs for noncarcinogenic effects 
were based on a HQ of 1 (not the HQ of 0.1 used for Step 1) and RSLs for carcinogenic endpoints were based on a 
carcinogenic risk of 1x10‐6. The corresponding risk levels for each constituent were summed to calculate the 
cumulative corresponding hazard index (HI) (for noncarcinogens) and cumulative corresponding carcinogenic risk 
(for carcinogens). A cumulative corresponding HI was also calculated for each target organ/effect. If the 
cumulative corresponding HI for a target organ/effect was greater than the risk‐ratio screening benchmark of 0.5, 
or the cumulative corresponding carcinogenic risk was greater than the 5x10‐5 risk‐ratio screening benchmark, the 
chemicals contributing to these values were evaluated as COPCs in Step 3.  

For analytes identified as COPCs in Step 2, a corresponding risk level was calculated as discussed above; however, 
the 95 percent upper confidence limit (UCL) was used as the concentration instead of the maximum detected 
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concentration. The 95 percent UCL was calculated using USEPA’s ProUCL software package (Version 4.00.05 
current at the time the HHRS was conducted). In cases where the recommended UCL exceeded the maximum 
detected concentration, the maximum detected concentration was used as the concentration. If the cumulative 
corresponding HI for a target organ/effect was greater than the risk‐ratio screening benchmark of 0.5, or the 
cumulative corresponding carcinogenic risk was greater than the 5x10‐5 risk‐ratio screening benchmark, the 
chemicals contributing to these values were identified as COPCs, and there is the potential for unacceptable risks 
associated with exposure to site media. 

The COPCs identified for soil, groundwater, sediment, and surface water during each step of the three step HHRS 
process are shown in Table 2‐6. As shown on Table 2‐6, the HHRS process indicated no unacceptable risks 
associated with exposure to site media. 
TABLE 2-6 
Summary of PA/SI Human Health Risk Screening Results (combined Phase I and II summary) – UXO-21 

Media  Step 1 COPCs  Step 2 COPCs  Step 3 COPCs  Conclusions 

Surface Soil 

Benzo(a)pyrene 
None 

 
 
 
 
 
 
 

NC 
 
 
 
 
 
 
 

No unacceptable risk expected from exposure to 
surface soil. 

Benzo(b)fluoranthene* 
Nitrobenzene 
3‐Nitrotoluene 
Nitroglycerin 
Aluminum 
Arsenic 
Chromium 

Subsurface Soil  None  NC  NC  No unacceptable risk expected from exposure to 
subsurface soil. 

Groundwater  Chloroform  Chloroform  Chloroform  No unacceptable risk expected from exposure to 
groundwater. Chloroform is a common 
laboratory contaminant and not associated with 
site use. Chromium was a COPC based on 
comparison of total chromium to hexavalent 
chromium screening level. The use of hexavalent 
chromium for comparison to total chromium 
concentration is extremely conservative since the 
presence of trivalent chromium is strongly 
favored in natural waters. 
Thus, chromium in groundwater is more likely to 
be in its trivalent form than its hexavalent form 
and the maximum detected concentration is 
below the trivalent tap water RSL. 

  Aluminum     

  Chromium  Chromium  Chromium 

Sediment  Chromium  None  NC  No unacceptable risk expected from exposure to 
sediment. 

Surface Water  bis(2‐
ethylhexyl)phthalate 

bis(2‐
ethylhexyl)phthalate 

None 

No unacceptable risk expected from exposure to 
surface water. 

  Arsenic  Arsenic 
  Iron   
  Manganese   

Notes: 
NC = not calculated; no COPCs were identified in the preceding step 
* Detected Polycyclic Aromatic Hydrocarbon (PAH) compound is in the same carcinogenic class as another identified COPC 
(Benzo(a)pyrene), so based on USEPA Region 4 guidance, benzo(b)fluoranthene is also a human health COPC (cumulative effects from all 
carcinogenic PAHs) despite detected concentration less than RSL.   
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Ecological Assessment 

The ecological assessments were conducted as follows. 

For each medium (soil, groundwater, sediment, and/or surface water), the maximum and average concentrations 
are presented along with representative Ecological Screening Values (ESVs) intended to be protective of ecological 
receptors. HQs were calculated by dividing these statistics by the ESVs. 

The following screening criteria were selected as ESVs. Note that screening criteria were current at the time that 
the reports were submitted: 

 For soil, USEPA Region 4 values (USEPA, 2001) were selected when there was no value for the USEPA 
Ecological Soil Screening Levels (EcoSSL) (USEPA, 2008, 2009, 2011). 

 For groundwater, the USEPA Region 4 values were selected when there was no value for the NRWQC (USEPA, 
2006, 2009). Because groundwater may potentially discharge to Cogdels Creek (0.3 miles south of the site), 
groundwater data were screened against fresh water ESVs. 

 For sediment, USEPA Region 4 values were selected. 

 For surface water, USEPA Region 4 values were selected when there was no value for the NRWQC was 
preferentially selected over the USEPA Region 4 value. 

When ESVs were not available using the selected hierarchy above, supplemental ESVs were identified as available. 
As part of the ERS, soil and groundwater Base Background concentrations were compared to site‐specific media 
concentrations for metals. Additional lines of evidence in the evaluation include the frequency of detection, 
frequency of exceedance, magnitude of exceedance, and identification of potential laboratory contaminants. 

Exceedances of ecological screening criteria (which vary from the RSLs and NCSSLs used for Tables 2‐2 through 2‐
5) are addressed in Table 2‐7. No unacceptable ecological risks were identified from exposure to site media (Table 
2‐7).  

TABLE 2-7 
Summary of PA/SI Ecological Risk Screening (combined Phase I and II summary) – UXO-21 

Media  COPCs 

Maximum 
Detection 
(mg/kg or 
g/L)1 

Ecological 
Screening 
Value 

(mg/kg or 
g/L)1 

Results  Conclusions 

Surface Soil  Chloroform 
Bis(2‐ethylhexyl)phthalate 
Aluminum  
Iron  
Lead  
Selenium 
Vanadium 

0.102
0.39 J 
9,090 
3,040 
28.9 
1 J 
11.8 

0.001
0.1 
50 
200 
11 
0.52 
7.8 

Bis(2‐ethylhexyl)phthalate and 
chloroform are considered 
laboratory contaminants. Metal 
concentrations are consistent 
with background or within the 
range of background.  

No unacceptable ecological 
risk from exposure to 
surface soil. 

Subsurface 
Soil 

Aluminum 
Iron 
Selenium 

9,710
4,440 
1.2 J 

50
200 
0.52 

Metal concentrations are either 
consistent with background or 
within the range of background. 

No unacceptable ecological 
risk from exposure to 
subsurface soil. 

Groundwater  Bis(2‐ethylhexyl)phthalate 
Aluminum 
Iron 
Lead 
Thallium 

3.3 J
5,710 J 
5,750 
5.1 J 
5.6 J 

0.3
87 

1,000 
2.5 
4 

Detected metal concentrations 
are consistent with background 
in filtered samples. Bis(2‐
ethylhexyl)phthalate is 
considered a laboratory 
contaminant. 

No unacceptable ecological 
risk from exposure to 
groundwater. 
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TABLE 2-7 
Summary of PA/SI Ecological Risk Screening (combined Phase I and II summary) – UXO-21 

Media  COPCs 

Maximum 
Detection 
(mg/kg or 
g/L)1 

Ecological 
Screening 
Value 

(mg/kg or 
g/L)1 

Results  Conclusions 

Sediment  4‐methylphenol 
Bis(2‐ethylhexyl)phthalate 

0.295 J
0.248 J 

0.0202
0.182 

 

4‐methylphenol concentrations 
resulted in a low frequency and 
low magnitude of exceedance2. 
Additionally, bis(2‐
ethylhexyl)phthalate is a 
common laboratory 
contaminant. 

No unacceptable ecological 
risk from exposure to 
sediment. 

Surface 
Water 

Bis(2‐ethylhexyl)phthalate 
Aluminum 
Iron 
Manganese 

2.53 J
634 J 
3,270 
178 

0.3
87 

1,000 
120 

Aluminum and iron are 
consistent with background. 
Low magnitude of exceedance2 
for manganese. Bis(2‐
ethylhexyl)phthalate is 
considered a laboratory 
contaminant. 

No unacceptable ecological 
risk from exposure to 
surface water.  

Notes:  
1  mg/kg for soil and sediment and µg/L for surface water and groundwater. 
2  Low magnitude of exceedance – hazard quotient is not significantly greater than one. 
J – Estimated Value 

2.2.3 Expanded Site Inspection (CH2M HILL, 2012) 
An ESI was conducted in 2011 to assess the nature of the geophysical anomalies identified during the PA/SI in the 
Phase II investigation area. A MEC intrusive investigation of 100 percent of the anomalies representing potential 
subsurface MEC was conducted. The 738 geophysical anomaly locations were investigated and one MEC item, and 
26 MPPEH items were identified (Figure 2‐6). The MEC item was classified as a pyrotechnic signaling item (Signal, 
Ground, Cluster, Red Star, M52A1) and was disposed by controlled intentional detonation. The MPPEH items were 
classified as MDAS following two independent inspections indicating that there was no explosive hazard and 
disposed of off‐Base. Additional DGM and intrusive investigation was recommended to define the extent of 
MEC/MPPEH beyond the northwestern, western, and southwestern boundaries of Site UXO‐21 Proper and in the 
portion of Site UXO‐21 Proper that lies east of Sneads Ferry Road. 

2.2.4 Military Construction Support (CH2M HILL, 2013) 
In 2012, an intrusive investigation was conducted to identify and remove surface and subsurface MEC prior to 
initiation of Military Construction (MILCON) activities within the boundary of Site UXO‐21 Proper (Figure 2‐6). The 
planned MILCON included the expansion of Sneads Ferry Road, a utility corridor and vehicle turn lane, and a tank 
trail in the western portion of Site UXO‐21 Proper. The clearance activities were performed through a 
combination of 100 percent DGM followed by 100 percent intrusive investigation. 

In the Sneads Ferry Road expansion area, 1,620 anomalies were identified and investigated. Forty‐seven MPPEH 
items [small arms ammunition (SAA) blanks, practice grenades, and signal items] were found. In the tank trail 
area, 53 anomalies were identified and investigated (Figure 2‐6) and one pyrotechnic, screening, and marking 
device MEC item and eight MPPEH items (SAA blanks, signal grenade, and signal mine) were found. The MEC item 
(Simulator, Projectile, Airburst, Rifle Grenade, M27A1B1) was disposed by controlled intentional detonation. The 
MPPEH items were classified as MDAS following two independent inspections indicating that there was no 
explosive hazard and disposed of off‐Base. 

2.2.5 Phase II Expanded Site Inspection (CH2M HILL, 2014) 
In 2013, additional work to characterize the nature and extent of MEC and MPPEH within the MRS Adjacent to 
Site UXO‐21 was completed as part of the Phase II ESI. DGM and intrusive investigation activities were conducted 
over approximately 7 percent of the MRS Adjacent to Site UXO‐21. 532 geophysical anomalies were identified 
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through the DGM survey as representing potential subsurface MEC/MPPEH (Figure 2‐4). Of the 532 anomalies 
investigated during the intrusive investigation within the MRS Adjacent to Site UXO‐21, 19 items were identified 
as MPPEH (signal flares, practice landmine, signal grenades, and projectile cartridge) which were classified as 
MDAS following two independent inspections and disposed of off‐Base (Figure 2‐6).  

The ESI evaluated the site‐wide data taking into account the site factors, human factors, and ordnance factors in 
the evaluation of potential explosive threats posed to human receptors by the potential presence of MEC/MPPEH. 
Intrusive investigations and MILCON clearance activities were conducted across approximately 25 percent of the 
31‐acre site. Of the 3,050 anomalies investigated, a total of four MEC items and 155 MPPEH items were identified 
(Figure 2‐7). All four of the MEC items were found within Site UXO‐21 Proper in no discernible pattern at depths 
less than 1 foot below ground surface. All MPPEH items were classified as MDAS and were dispersed throughout 
the Site UXO‐21 Proper and the MRS Adjacent to UXO‐21 within 1 foot of the surface, except for one inert M48 
signal mine located at 40 inches in the tank trail area. 

The MEC and MPPEH items found were inconsistent with items expected at a former gas chamber (such as 
expended tear gas canisters, riot control hand grenades, or war gas identification sets). The items found (e.g., 
pyrotechnic, screening, and marking devices) were likely a result of general military training maneuvers and 
exercises at overlapping and adjacent ranges. The probability of contact with MEC and MPPEH is low, primarily 
because the items found were located beneath the ground surface in areas that were difficult to access. 
Furthermore, the potential for human contact with MEC and MPPEH was significantly reduced by the intrusive 
investigation and clearance activities. The discovered items did not contain high explosives and the probability of 
an unintentional detonation by casual contact is low.  

Therefore, NFA and closure under the MMRP was recommended for Site UXO‐21. However, because it is not 
possible to provide assurance that all MEC items were detected and removed, “3R" munitions awareness training 
was recommended for potential future intrusive activities and if munitions are discovered, on‐call support by Base 
EOD or a UXO contractor was recommended.  
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FIGURE 2-7 
Summary of Site UXO-21 Intrusive Investigation Results 

 
Notes  
Facility Resource refers to utilities, sign posts, and fences.  
Shared refers to an item where two or more distinct intrusive investigation targets were assigned. 
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3. NFA Determination 
Based on results of the site-wide data assessment presented in the Phase II ESI report, there are no unacceptable 
risks to human health or the environment for current and potential future use at Site UXO-21, ASR# 2.204. The 
Navy and Marine Corps, with concurrence by the USEPA and NCDENR, determine NFA is warranted 
(Attachment A). The no action determination meets the statuary requirements of CERCLA and the regulatory 
requirements of the National Oil and Hazardous Substances Contingency Plan for protection of human health and 
the environment. However, because it is not possible to provide assurance that all MEC items were detected and 
removed, “3R” munitions awareness training is recommended for potential future intrusive activities and if 
munitions are discovered, on-call support by Base EOD or a UXO contractor is recommended. 
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4. Community Participation 
The Navy, MCIEAST-MCB CAMLEJ, USEPA, and NCDENR provide information regarding the environmental cleanup 
of sites at MCIEAST-MCB CAMLEJ to the public through the community relations program, which includes a 
Restoration Advisory Board (RAB), public meetings, the Administrative Record file for the site, and 
announcements published in local newspapers. RAB meetings are held quarterly and are open to the public to 
provide an information exchange among community members, the Navy, MCIEAST-MCB CAMLEJ, USEPA, and 
NCDENR. 
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Acronyms and Abbreviations 
ASR  Archives Search Record 

CAIS  chemical agent identification sets 
CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
COPC  chemical of potential concern 

DGM  digital geophysical mapping 

EOD  Explosives Ordnance Disposal 
ERS  ecological risk screening 
ESI  Expanded Site Investigation 

FFA  Federal Facilities Agreement 

HHRS  human health risk screening 

MC  munitions constituents 
MCIEAST–MCB CAMLEJ  Marine Corps Installations East – Marine Corps Base, Camp Lejeune 
MDAS  material documented as safe 
MEC  munitions and explosives of concern 
MILCON  military construction 
mg/kg  milligram per kilogram 
mm  millimeter 
MMRP  Military Munitions Response Program 
MPPEH  material potentially presenting an explosive hazard 
MRS  Munition Response Site 

NADD  No Action Decision Document 
NCDENR  North Carolina Department of Environment and Natural Resources 
NCSSL  North Carolina Soil Screening Level 
NFA  No Further Action 
NPL  National Priorities List 
NRWQC   National Recommended Water Quality Criteria  
NCSWQS  North Carolina Surface Water Quality Standards 

PAH  Polycyclic Aromatic Hydrocarbon 
PA/SI  Preliminary Assessment/Site Inspection 
PRA  Preliminary Range Assessment 

RAB  Restoration Advisory Board 
RSL  regional screening level 

SAA  small arms ammunition 
SARA  Superfund Amendments and Reauthorization Act of 1986 
SVOC  semi‐volatile organic compound 

µg/L  micrograms/liter 
USEPA  U.S. Environmental Protection Agency  
UXO  unexploded ordnance 

VOC  volatile organic compounds 
 



 

 

Attachment A 
USEPA and NCDENR Approval Letters 



Pat McCrory 
Governor 

NAVFAC Atlantic 

July 7, 2014 

Attn: Bryan Beck NA VF AC Mid-Atlantic Marine Corps 
6506 Hampton Blvd 
Norfolk, VA 23508 

RE: Draft Phase 11 Expanded Site Investigation Report 
Site UX0-21, Fonner 0-Area Gas Chamber 
Marine Corps Base Camp Lejeune 
Jacksonville, North Carolina 

Dear Mr. Beck: 

John E. Skvarla, Ill 
Secretary 

The Superfund Section of the DivisionofWaste Management has completed its review 
of the Draft Phase 11 Expanded Site Investigation Report for Site UX0-21, Former D­
Area Gas Chamber and we concur with the recommendations made that no further action 
under the MMRP is warranted for Site UX0-21 with the plan to provide 3R munitions 
awareness training for potential future intrusive activities in this area. 

If you have any questions, please contact me at (919) 707-8342. 

Sincerely, 

~~.6. '-~~ 
Martha T. Morgan, PE Enviro~ntal Engineer 
Division ofWaste Management, NCDENR 

Cc: Charity Rychak, MCB Camp Lejeune 
Gena Town send, US EPA 

1646 Mail Service Center, Raleigh, North Carolina 27699-1646 
Pnone· 919-707-8200 I Internet: http 1/portal.ncdenr org/web/wm 

An Equal Opportunlly 1 AffirmaUI'tl Action Employer Made In part by recycled paper 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
 REGION 4 

ATLANTA FEDERAL CENTER 
61 FORSYTH STREET, S.W. 
ATLANTA, GEORGIA 30303 

                                July 15, 2014 

NAVFAC Atlantic 
Attn: David Cleland: OPQE3 
USMC North Carolina IPT, EV Business Line 
6506 Hampton Blvd 
Norfolk, VA 23508-1273

SUBJ:  Marine Corps Installations East 
MCB Camp Lejeune  

      Draft Phase II Expanded Site Investigation Report 
 Response to Comments 
 Military Munitions Program Site UXO-21 (ASR #2.204) 

Former D-Area Gas Chamber  
       

Dear Mr. Cleland: 

     The Environmental Protection Agency (EPA) has completed its review of the above subject 
document, dated July, 2014. EPA accepts the response to comments and agrees with the no 
further action (NFA) recommendation. The addition of the supporting data and risk tables has 
provided the additional information that supports the NFA decision.

     If there are any questions, I can be reached at (404) 562-8538.  

                                Sincerely,

                                Gena D. Townsend 
                                Senior Project Manager 

cc: Martha Morgan, NCDENR 
     Charity Rychak, MCB Camp Lejeune 

Gena 
Townsend

Digitally signed by Gena Townsend 
DN: cn=Gena Townsend, o=USEPA, 
ou=Superfund/Federal Facilities, 
email=townsend.gena@epa.gov, c=US 
Date: 2014.07.15 14:14:58 -04'00'


