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1.0 DECLARATION  

 
1.1  SITE NAME AND LOCATION 
 
Site 84, Operable Unit (OU) 19 
Marine Corps Base (MCB) Camp Lejeune 
Jacksonville, North Carolina 
EPA ID#: NC6170022580 
 
Site 84 is located just south of Highway 24, one mile west of the MCB Camp Lejeune 
main gate entrance.  The site extends to the south and east to encompass a small former 
man-made lagoon and the former Building 45 area. 
 
1.2 STATEMENT OF BASIS AND PURPOSE 
 
This decision document presents the Selected Remedy for Site 84, OU 19, at MCB Camp 
Lejeune in Jacksonville, North Carolina, which was chosen in accordance with the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act 
(SARA), and to the extent practicable, the  National Contingency Plan (NCP).  This 
document was prepared in accordance with United Stated Environmental Protection 
Agency (USEPA) guidance for decision documents. This decision is based on the 
Administrative Record file for this site, which is located at the Onslow County Public 
Library, 58 Doris Avenue East, Jacksonville, North Carolina 28540. 
 
The United States Department of the Navy (Navy) is the lead agency and is responsible 
for site cleanups at MCB Camp Lejeune.  The remedy set forth in this Record of Decision 
(ROD) has been selected by the Navy and MCB Camp Lejeune, jointly with the USEPA, 
and with the concurrence of the North Carolina Department of Environment and Natural 
Resources (NCDENR).  A copy of the NCDENR concurrence letter dated September 2, 
2008 is included as Appendix A.  NCDENR has also indicated concurrence by signature 
in Section 1.7, Authorizing Signatures.  
 
1.3  ASSESSMENT OF THE SITE 
 
Following three Non-Time-Critical Removal Actions (NTCRAs), Polychlorinated 
Biphenyls (PCBs) in surface and subsurface soils are at concentrations that pose a 
potential threat to human health.  The response action selected in this ROD is necessary 
to protect public health or welfare from actual or threatened releases of pollutants or 
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contaminants from this site which may present an imminent and substantial 
endangerment to public health or welfare.   
 
1.4  DESCRIPTION OF THE SELECTED REMEDY 
 
Site 84 is the sole site in OU 19 and is one of several Installation Restoration Program 
(IRP) sites that are part of the comprehensive environmental investigation and cleanup 
currently being performed at MCB Camp Lejeune under the CERCLA program pursuant 
to the Federal Facilities Agreement (FFA) for MCB Camp Lejeune dated March 1, 1991.  
This ROD addresses soil contamination at OU 19 Site 84.  The status of all of the IRP 
sites at MCB Camp Lejeune can be found in the current version of the Site Management 
Plan (SMP), which is located in the Administrative Record file. 

The Selected Remedy for Site 84 includes accepting the previous PCB Removal Actions 
and Land Use Controls (LUCs) that will limit exposure to PCB contaminated soils. The 
three previous NTCRAs removed approximately 1,199 tons of PCB waste soil, 16,460 
tons of PCB contaminated soil and included the installation of a soil cover over PCB 
contaminated soil that remained in place.  The Selected Remedy was determined based 
on the evaluation of site conditions, site related risks, applicable or relevant and 
appropriate requirements (ARARs), and Remedial Action Objectives (RAOs). Because 
this remedy will result in contaminated soil remaining on site, LUCs will be instituted to 
prevent unacceptable land uses and prevent intrusive activities to effectively eliminate the 
exposure pathways, and reduce risk to acceptable levels. 

The LUCs will be implemented and maintained until the concentration of hazardous 
substances (i.e., PCBs) in the soil are at levels that allow for unrestricted use and 
unlimited exposure.  The Navy and MCB Camp Lejeune are responsible for 
implementing, maintaining, reporting on, and enforcing the LUCs.  Although the Navy 
may later transfer these procedural responsibilities to another party by contract, property 
agreement, or through other means, the Navy and MCB Camp Lejeune shall retain 
ultimate responsibility for the remedy integrity.  The performance objectives of the LUCs 
at Site 84 are to:  

• Prohibit the development and use of the site for residential housing, 
elementary and secondary schools, child care facilities, and recreational 
areas within the LUC boundaries of the site;  

• Prohibit intrusive activities within the areas with PCB contamination 
greater than 10 ppm in subsurface soils, i.e., greater than two-foot depth; 
and 

• Maintain the integrity of the 24-inch vegetative soil cover to limit exposure 
to subsurface soils with PCB contamination greater than 10 ppm. 
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The areas of Site 84 to be affected by LUCs (i.e., LUC boundaries) are identified in 
Figure 1-1.  The following generally describes the LUCs which will be implemented at 
Site 84 in order to achieve the LUC performance objectives detailed above: 
 

1. Incorporating land use prohibitions into the MCB Camp Lejeune Base Master 
Plan; 

2. Recording a Notice of Contaminated Site filed in Onslow County real property 
records per North Carolina General Statues (NCGS) 143B-279.9 and 143B-
279.10; 

3. Monitoring and maintenance of the Site 84 soil cover and fence; and 
4. Deed and/or lease restrictions in the event of transfer for any portion of Site 84. 

The Navy shall prepare, in accordance with USEPA guidance, and submit to the USEPA 
and NCDENR, a Remedial Design (RD) containing LUC implementation and 
maintenance actions, including periodic inspections, within 90 days of the ROD 
signature, for review and approval.  The Navy shall also submit the document 
memorializing remedial action completion within 120 days following completion of the 
remedial action for Site 84.  The Navy will be and MCB Camp Lejeune are responsible 
for implementing, maintaining, inspecting, reporting on, and enforcing the LUCs 
described in this ROD in accordance with the ROD and the approved RD. 
 
1.5 STATUTORY DETERMINATIONS 
 
The Selected Remedy is protective of human health and the environment, complies with 
federal and state requirements that are applicable or relevant and appropriate (i.e., 
ARARs) to the remedial action, is cost effective, and uses permanent solutions and 
alternative treatment technologies to the maximum extent practicable.  A major 
component of the Selected Remedy for Site 84 is the three NTCRAs implemented prior 
to finalization of this ROD.  The regulatory requirements for the work conducted as 
removal actions are identified herein as ARARs.  Consequently, most of the Action-
specific ARARs have been complied with by the Navy while implementing the removal 
actions. 
 
The remedy in this OU does not satisfy the statutory preference for treatment as a 
principal element of the remedy.  However, the NTCRAs conducted to date have 
mitigated the ecological risk at the site, and the risk remaining for human receptors has 
been reduced to surface soil risk for future adult and child residents and subsurface soil 
risk for future construction workers. With the LUCs in place, human receptors will be 
prevented from accessing Site 84 for unwarranted use and intrusive activities will be 
prevented in locations where soil PCB concentrations exceed 10 ppm. 
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This remedy will result in hazardous substances, pollutants, or contaminants remaining 
on site above levels that allow for unlimited use and unrestricted exposure; therefore, in 
accordance with CERCLA Section 121(c) and the NCP at 40CFR 300.430(f)(4)(ii), a 
statutory review will be conducted within five years after initiation of remedial action to 
ensure that the remedy is, or will be, protective of human health and the environment.  If 
the remedy is determined not to be protective of human health and the environment 
because LUCs have failed, additional remedial actions would be evaluated by the FFA 
parties, and the Navy may be required to undertake additional remedial action. 
 
1.6 ROD DATA CERTIFICATION CHECKLIST 
 
The following information is included in the Decision Summary section of this ROD.  
Additional information can be found in the Administrative Record on file for MCB Camp 
Lejeune Site 84. 

• Contaminant of concern (COC) and their respective concentrations (Section 2.5.3); 
• Baseline risk represented by the COCs (Section 2.7.1.4); 
• Cleanup levels established for COCs and the basis for these levels (Section 

2.8); 
• How source materials constituting principal threats are addressed (Section 

2.11); 
• Current and reasonably anticipated future land use assumptions used in the 

baseline risk assessment and ROD (Section 2.6); 
• Potential land use that will be available at the site as a result of the Selected 

Remedy (Section 2.12.2); 
• Estimated capital, annual operation and maintenance (O&M), and total 

present worth costs, discount rate, and the number of years over which the 
remedy cost estimates are projected (Section 2.12.3); and 

• Key factors that led to selecting the remedy, i.e., a description of how the 
Selected Remedy provides the best balance of tradeoffs with respect to the 
balancing and modifying criteria, highlighting criteria key to the decision 
(Section 2.12.1). 
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2.0 DECISION SUMMARY 
 
This ROD describes the Navy and USEPA’s selected remedial action for Site 84 OU 19 
at MCB Camp Lejeune in Jacksonville, North Carolina (EPA ID#: NC6170022580).  The 
Navy is the lead agency and is responsible for site cleanups conducted pursuant to the 
FFA.  Site 84 is the sole site in OU 19, which is one of 22 OUs at MCB Camp Lejeune. 
 
The Public Meeting for Site 84 was held on April 29, 2008.  The Preferred Alternative, as 
detailed in the Proposed Remedial Action Plan (PRAP), was presented at the meeting.  
This Decision Summary provides an overview of Site 84 characteristics and describes the 
process by which the Selected Remedy was chosen and the rationale for its selection.  
Community acceptance of the alternatives is discussed in Section 3.0 of this ROD.  
NCDENR concurs with the Selected Remedy.  A copy of the NCDENR concurrence 
letter dated September 2, 2008 is included as Appendix A.  NCDENR has also indicated 
concurrence with the Selected Remedy by signing this ROD. 

 
2.1 SITE NAME, LOCATION, AND BACKGROUND 
 
MCB Camp Lejeune is located on 236 square miles of land in Onslow County, North 
Carolina, adjacent to the southern side of the City of Jacksonville.  Jacksonville is the 
largest city near MCB Camp Lejeune, and it contains approximately half of the county’s 
total population.  The areas adjacent to MCB Camp Lejeune are generally rural.  MCB 
Camp Lejeune is bisected by the New River, which flows into the Atlantic Ocean in a 
southeasterly direction.  MCB Camp Lejeune is bordered by the Atlantic Ocean to the 
east, U.S. Route 17 to the west and State Route 24 to the north. 
 
 Site 84, Operable Unit 19, is located within the northeast portion of MCB Camp 
Lejeune, one mile west of the main gate entrance, and is accessed from NC Route 24 (See 
Figure 2-1).  The site is fenced to prevent vehicular and trespasser access. Vehicular 
access to the site is gained from the Base on the south side of the site or through the chain 
link fence along the highway.  The northeast edge of the study area runs along a newly-
constructed pedestrian/bicycle trail, and the northwest edge is bordered by Northeast 
Creek.  Toward the creek, the site is mostly wooded or covered by thick vegetation or 
grass.  Wetland areas are present adjacent to the creek. An access road runs through the 
site and terminates at Northeast Creek.  A map showing the various site features is 
presented as Figure 2-2.  Currently, the site is not used, and vehicular access is restricted.   
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2.2  SITE HISTORY AND ENFORCEMENT ACTIVITIES 
 
Site 84 extends to the south and east to encompass a small, former man-made lagoon and 
the former Building 45 area.  Site 84’s former Building 45, constructed by the U.S. Navy 
soon after purchasing the property in 1941, was leased to Tidewater Electric, who 
operated the building through 1965.  Former employees recalled that site activities 
included PCB transformer maintenance, recycling, and on-site disposal of spent 
transformer casings.  In approximately 1965, Camp Lejeune converted Building 45 to a 
maintenance facility for large machinery, and it was used for that purpose until the early 
1990s. 
 
A 12-inch diameter steel reinforced concrete pipe from Building 45 discharged into the 
southeastern end of the lagoon.  Reportedly the pipe was connected to the former 
oil/water separator located outside of Building 45.  However, it is believed that prior to 
the installation of the oil/water separator, the pipe was connected directly to the building 
floor drains. 
 
Investigations at Site 84 have been conducted since 1992, and initially focused on 
underground storage tanks (USTs) associated with Building 45.  These investigations 
focused on total petroleum hydrocarbon (TPH) contamination. Note that TPH 
contamination at Site 84 is being addressed by the underground storage tank (UST) 
Remedial Program. 
 
Later investigations expanded to address other contaminants.  Site documentation is 
available to the public in the Administrative Record for MCB Camp Lejeune. The 
following subsections provide summaries of the investigations and removal actions 
conducted at Site 84 from 1995 through 2008, outside of the UST Remedial Program. 
 
2.2.1 Relative Risk Ranking System Data Collection Investigation (1995) and Pre-              
Remedial Investigation (RI) Screening Study (1998)  
 
The Relative Risk Ranking and Pre-RI Screening Studies were conducted after the 
discovery of transformers in the lagoon.  Surface soil analyses indicated PCB 
contamination in the area of the lagoon and toward Building 45.  The highest 
concentrations of PCBs (i.e., Aroclor 1260) in the surface soil were detected 
approximately midway between the lagoon and Building 45.  Groundwater samples were 
collected from specific existing wells at Site 84.  Analyses for PCBs indicated no PCBs 
above detection limits.  Surface water samples collected from the lagoon where 
transformers were discovered and removed were not contaminated with PCBs.  Sediment 
samples collected from the lagoon were contaminated with PCBs above screening 
standards. 
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2.2.2   Abandoned Portions of Building 45 Removed (1999) 
 
In 1999, the aboveground portion of Building 45 was removed. 
 
2.2.3   Final Remedial Investigation OU 19 Site 84 (2002) 
 
A Remedial Investigation (RI) was concluded in 2002 (Baker, 2002).  During the RI 
investigation, borings were drilled and surface and subsurface soil samples were taken 
and analyzed.  In addition, monitoring wells installed across the site were sampled and 
analyzed.   Conclusions of the RI, with the exception of petroleum-related issues, which 
are now being addressed by the UST Remedial Program, included the following: 
 

• Soils at Site 84 have been impacted by PCBs due to past site 
operations.  PCB contamination is widespread at low 
concentrations (1 ppm to 10 ppm); however, there are three 
“hot spots” of PCB contamination, including the lagoon area, 
the midfield area [near the former aboveground storage tank 
(AST) – see Figure 1-2 from the Final Feasibility Study (FS) 
(Baker and CH2MHill, 2002)], and the Building 45 area; 

 
• Soils at Site 84 also have been impacted due to past site 

operations by pesticides and polycyclic aromatic hydrocarbons 
(PAHs).  These contaminants are primarily distributed around 
Building 45; 

 
•  A NTCRA involving the demolition of the foundation of 

former Building 45 and excavation of soils in the immediate 
area of the foundation is planned.  The removal action 
addresses one of the three “hot spots” for soil at Site 84 and 
should significantly reduce site risks.  Further, the removal 
action work plan contains provisions for PCB confirmatory 
sampling to ensure that soil remediation goals for high 
occupancy residential land use, i.e., 1 part per million (ppm), 
are met in the area of the NTCRA.  Although the removal 
action is focused on removing the remaining portions of 
Building 45 and impacted soil in that area, all other areas of the 
site must be addressed;  

 
• Groundwater sampling completed as part of the RI identified 

pesticides heptachlor epoxide and gamma-chlordane as 
exceeding screening criteria in a limited number of samples; 
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• Northeast Creek does not appear to be impacted by past site 
operations.  Contaminants were not detected in surface water or 
sediment samples from the creek; and 

 
•  Lagoon sediments have been impacted due to past site 

operations by PCBs.  The presence of these contaminants is 
most likely related to the drainpipe that runs from the former 
Building 45 to the lagoon, which was apparently used to 
discharge waste material from the building.   In addition, the 
presence of PCBs may be related to the reported disposal of 
transformers in the lagoon.  The lagoon surface water was not 
contaminated with PCBs. 

 
2.2.4 Final Feasibility Study (2002) and Proposed Remedial Action Plan (2002) 
 
A Feasibility Study (FS) (Baker and CH2MHill, 2002) was conducted that evaluated 
different alternatives for remediation of the site.  The FS Preferred Alternative for soil 
and lagoon sediment, recommended in the 2002 PRAP, was Remedial Action Alternative 
(RAA) 4: Excavation and Landfill Disposal (Low Occupancy Land Use) with LUCs.  
The 2002 PRAP was presented to the public for review and comment.  RAA 4 included 
excavation of soils and lagoon sediments that contain contaminant concentrations in 
excess of remediation goals for low-occupancy land use, including a soil remediation 
goal of 10 ppm for PCBs based on USEPA Superfund guidance for industrial land use at 
the more protective end of the 10 to 25 parts per million (ppm) range suggested in the 
USEPA guidance and USEPA Region 9 Residential Preliminary Remediation Goals 
(PRGs) for other contaminants.  
 
As part of the action, samples would be analyzed for PCBs, PAHs, and pesticides.  
Excavated soils would be separated into Toxic Substances Control Act (TSCA)-regulated 
and non-TSCA-regulated soils. TSCA-regulated soils (PCBs greater than 50 ppm) would 
be handled separately and would be transported to a TSCA-permitted chemical waste 
landfill meeting the requirements of 40 CFR 761.75 for proper off-site disposal.  The 
remaining non-TSCA-regulated excavated soils would be transported to a proper landfill 
for disposal.  
 
Following completion of these 2002 documents, and after soliciting public comment, the 
Navy decided not to implement the Preferred Alternative from the PRAP due to a dispute 
between the Department of Defense (DoD) and the USEPA over post ROD authority and 
LUCs documentation. 
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Consequently, an Action Memorandum was developed (MCB Camp Lejeune, 2002) that 
proposed removal actions at Site 84.  The Navy implemented three NTCRAs between 
2002 and 2006 which focused on addressing PCB contaminated sediment and soil which 
essentially was the preferred alternative except for the LUC component of the remedy.  A 
summary of the removal actions are listed below.   
 
2.2.4.1 Phase I NTCRA (2002) 
 
The Phase I NTCRA, as discussed above, which removed the Building 45 foundation and 
adjacent contaminated soils – PCB, PAH, and pesticide contaminated - was completed in 
October 2002.  These excavation areas were backfilled with clean soil.  In addition, 
approximately 20 transformers containing PCB transformer oil were removed from the 
lagoon.  
 
2.2.4.2 Phase II NTCRA (2004) 
 
Removal of the lagoon sediments and other contaminated soil, backfilling of the lagoon 
and other excavation areas with clean fill, and partial removal of the pipe from former 
Building 45 were completed in 2004 as part of a Phase II NTCRA.  During the Phase II 
NTCRA, additional PCB contamination concerns were raised in the northwest wooded 
area.  These concerns were investigated, past sampling and analysis results were 
reviewed, and it was concluded that the concerns are unsupported. 
 
A railroad right-of-way borders Site 84 to the north, parallel to NC Highway 24.  As the 
railroad is no longer used, the Base has transferred a portion of the railroad right-of-way 
to the City of Jacksonville for a pedestrian/bicycle trail.  Fencing is necessary to prevent 
recreational trespassers from accessing the site.  Partial fencing was completed in 2004 
during the Phase II NTCRA.  
 
Confirmation testing performed during the Phase II NTCRA identified several site areas 
with soil PCB concentrations greater than or equal to the site cleanup level for low 
occupancy industrial land use of 10 ppm.  Also, during the Phase II removal action, a 
steel pipe was found in the northwestern area of the site, but pipe sediment testing was 
performed.  Additional investigations and a Phase III NTCRA were required. 
 
2.2.4.3 Supplemental Investigations (2005) 
 
Two underground pipes originating from the general area of former Building 45 were 
located by geophysical methods and exposed during the supplemental investigations.  
The southernmost pipeline corresponded to the location of the concrete-encased steel 
pipe that was partially excavated during the Phase II NTCRA, i.e., a pipe that discharged 
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to the former lagoon from former Building 45.  PCB concentrations in sediment samples 
taken from the pipe were less than 10 ppm, and the pipe could remain in place.  PCB 
concentrations in sediment samples taken from the northernmost pipe were also less than 
10 ppm, and this pipe could remain in place also. 
 
The continuing COC in the site groundwater was pesticides.  The 2002 Final FS 
suggested a monitoring program to verify that pesticides are still present in the 
groundwater prior to any remedial action.  Based on the results of groundwater sampling 
and analysis conducted in 2005, no pesticide compounds exceeded the most recent North 
Carolina 2L Standards (NCDENR, 2000), and no action is required for groundwater.  
Note that no PCBs had been detected in previous groundwater sampling/analysis events. 
 
As a result of the test pit program, PCB contamination greater than 10 ppm was identified 
in surface (i.e., 0 to 2 feet in depth) and subsurface (i.e., > 2 feet in depth) soil south and 
west of the Phase I and Phase II NTCRAs.  It was determined that the areas of highest 
surface soil contamination would be excavated, where possible, and disposed of off site, 
and the areas would be backfilled with a minimum of two feet of clean soil cover and 
revegetated.   
 
During the utility location task, numerous buried, active electric, and communication 
lines were identified along the area of the gravel access road south and west of the Phase 
I and Phase II NTCRAs.  Some samples taken in this area contained PCB concentrations 
greater than 50 ppm; however, because of the large number of critical communication 
lines and electric lines, it would not be feasible to excavate this area.  Instead, two feet 
minimum of clean soil would have to be placed over the area. 

 
2.2.4.4 Phase III NTCRA (2006) 
 
The Phase III NTCRA was conducted south and west of the Phase I and Phase II NTCRA 
areas.  Where possible, surface soils impacted with PCBs at concentrations greater than 
or equal to 50 ppm were excavated and disposed of off site.  In areas where mass 
excavation was not feasible due to numerous buried, active utility and communication 
lines or PCB concentrations were less than 50 ppm at the surface, a minimum of two feet 
of clean soil cover was placed above the existing surface.  In addition, as part of this 
removal action, the existing four-foot high fence along the northeastern border of the site 
was extended to Northeast Creek, and the entire site was revegetated. 
 
2.2.4.5 Conclusion of NTCRAs 
 
At the conclusion of the three NTCRAs, PCB surface soil contamination had been 
removed to a depth of one foot or more and backfilled or covered with clean fill.  The 



 

NAVFAC 1905/354/Report R3 ROD  12 
 

PCB contaminated sediment from the lagoon had been removed and the lagoon backfilled 
with clean fill.  All PCB contaminated soil was disposed of off site in approved landfills. 
PAH and pesticide contamination had been found around the Building 45 foundation 
during the RI.  Both PAH and pesticide contamination were removed and disposed of 
during the Phase I NTCRA. In addition, disposal soil samples from the Phase II NTCRA 
were analyzed for PAHs and pesticides, and all results were reported as non-detect. TPH 
contamination at the site is being addressed by the underground storage tank (UST) 
Remedial Program.  And, as discussed above, groundwater pesticide contamination was 
determined to no longer be a concern. 
 
2.2.4.6 Baseline Risk Assessment 
 
A Baseline Human Health Risk Assessment (HHRA) was conducted as part of the RI for 
both the pre-NTCRA Phase I scenario and the post-NTCRA Phase I scenario.  With the 
three NTCRAs being completed and contamination remaining only in site soils, the 
Baseline HHRA is summarized for the applicable contaminants for the post-NTCRA 
Phase I scenario as follows: 
 

•    Total site Incremental Lifetime Cancer Risk (ILCR) values 
calculated in the Baseline HHRA indicate potentially 
unacceptable carcinogenic risk for future adult and child 
residents and the future industrial/commercial site worker and 
construction worker.  The Baseline HHRA concluded that 
ingestion of and dermal contact with PCB Aroclor-1260 in the 
surface soil, i.e., zero to two feet in depth, was the primary 
contributor to unacceptable carcinogenic risks. Soil evaluated 
after the NTCRA Phase I event did not contribute significantly 
to unacceptable noncarcinogenic adverse health effects for the 
receptors. With the completion of the three NTCRAs, the risk 
to the industrial/commercial workers at the site has been 
eliminated in the surface soil.  However, risk still remains in 
some subsurface soils on site for the construction workers and 
in surface soils for future adult and child residents. Therefore, 
LUCs that prevent intrusive activities and unacceptable land 
uses must be applied at the site to prevent unacceptable 
exposure. 

 
2.2.4.7 Ecological Risk Assessment 
 
An Ecological Risk Assessment (ERA) was conducted as part of the RI.  The ecological 
risk characterization was based on the post-NTCRA Phase I scenario for surface soils, 
i.e., defined as the top 12 inches of soil. Note that subsurface soils are not considered a 
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complete exposure pathway for terrestrial receptors because the mass of most root 
systems is within the surface soil, most soil heterotropic activity is within the surface 
organic layer, and soil invertebrates occur on the surface or within the oxidized root zone. 
With the NTCRAs being completed and contamination remaining only in site soils, the 
baseline ERA is summarized for the applicable contaminants for the post-NTCRA Phase 
I scenario as follows: 
 

• For the ERA, the surface soil exposure pathway was evaluated 
by comparing contaminant concentrations in the surface soil to 
the USEPA Region 4 Recommended Soil Screening Values.  
Following the NTCRA Phase I event, PCB Aroclor-1260 was 
the greatest risk driver in surface soils [i.e., those with refined 
Hazard Quotients (HQs) exceeding 10.0]. However, following 
the three NTCRAs, the HQ would not exceed 1.0 because the 
PCB contamination in the top 12 inches of soil is in all cases 
significantly less than the USEPA Region 4 Recommended 
Surface Screening Value of 20 ppm for all PCBs.  Therefore, 
the ecological risk has been mitigated. 

 
2.2.5 Final Feasibility Study Amendment (2008)  
 
A Final FS Amendment for Site 84 (Rhēa, 2008) presents remedial alternatives for a final 
remedial action for Site 84 that takes into account the earlier removal actions and is based 
upon present site conditions and PCB concentrations.  From this study, the new Preferred 
Alternative chosen for Site 84 and discussed in the April 2008 PRAP is RAA-4 – PCB 
Removal Actions with LUCs. 
 
2.2.6 Enforcement Activities 
 
MCB Camp Lejeune was placed on USEPA’s National Priorities List (NPL) effective 
November 4, 1989 (54 Federal Register 41015, October 4, 1989).  As a result of the NPL 
listing and pursuant to CERCLA, the USEPA Region 4, NCDENR, the Navy, and the 
Marine Corps entered into a FFA for MCB Camp Lejeune in 1991.  The primary purpose 
of the FFA is to ensure that the environmental impacts associated with past and present 
activities at the Base are thoroughly investigated and remediated.  The Navy is 
responsible for ensuring that appropriate CERCLA response alternatives are developed 
and implemented as necessary to protect public health, welfare, and the environment.  No 
enforcement activities have been recorded at Site 84. 
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2.3  COMMUNITY PARTICIPATION 
 
The Navy, MCB Camp Lejeune, USEPA, and the NCDENR provide information 
regarding the cleanup of MCB Camp Lejeune 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 continue to be held to provide an information exchange 
among community members, the Navy, MCB Camp Lejeune, USEPA, and NCDENR.  
These meetings are open to the public and are held quarterly. 
 
In accordance with Sections 113 and 117 of CERCLA, the Navy provided a public 
comment period from April 29 through May 27, 2008, for the PRAP (April 2008) for Site 
84.  A public meeting to present the PRAP was held on April 29, 2008, at the Coastal 
Carolina Community College in Jacksonville, North Carolina.  Public notice of the 
meeting and availability of documents was placed in The Jacksonville Daily News 
newspaper on April 21, 2008. 
 
The Administrative Record file, Community Relations Plan, Installation Restoration 
Program fact sheets, and final technical reports concerning Site 84 can be accessed by the 
public at home through the Internet at http://www.bakerenv.com/camplejeune_irp  or at 
the following location where the Internet is available: 
  
Onslow County Public Library 
58 Doris Avenue East 
Jacksonville, North Carolina 28540 
(910) 455-7350 
 
2.4  SCOPE AND ROLE OF RESPONSE ACTION 
 
MCB Camp Lejeune was placed on USEPA’s NPL in November 1989.  OU 19 Site 84 is 
one of several IRP sites addressed under CERCLA at MCB Camp Lejeune.  The response 
action for Site 84 does not include or affect any other sites at the facility.  Information on 
the status of all the IRP sites at MCB Camp Lejeune can be found in the current version 
of the SMP, which is located in the Administrative Record file. 
 
The overall strategy for cleanup of Site 84 soil is to eliminate current exposure pathways 
that may pose unacceptable human health risks.  These pathways have mostly been 
eliminated by excavation and off-site disposal of PCB contaminated soil or by placing 
clean surface soil cover and, in some cases, separation liners over areas of contamination.  
The three removal actions that have been completed at Site 84 are entirely consistent with 
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the agency’s overall strategy for site cleanup.   
 
Along with the removal actions, LUCs will be implemented to prevent intrusive activities 
and unacceptable land uses, to effectively eliminate the exposure pathways, and reduce 
risk to an acceptable level.  LUCs will be implemented and maintained within the 
boundaries of Site 84 until the concentrations have been reduced to levels that allow for 
unlimited exposure and unrestricted use.   
 
This ROD is the final action for OU 19 Site 84.  The remedy documented in this ROD 
will achieve the RAO (described later in Section 2.8) and allow low occupancy industrial 
uses of the site. 
 
2.5 SITE CHARACTERISTICS   
 
Site 84, Operable Unit 19, approximately 4.5 acres in area, is located within the northeast 
portion of MCB Camp Lejeune, one mile west of the main gate entrance, and is accessed 
from NC Route 24.  Site 84 extends to the south and east to encompass a small, former 
man-made lagoon and the former Building 45 area.  The site is fenced to prevent 
vehicular and trespasser access. Vehicular access to the site is gained from the Base on 
the south side of the site or through the chain link fence along the highway.  The 
northeast edge of the study area runs along a newly-constructed pedestrian/bicycle trail, 
and the northwest edge is bordered by Northeast Creek.  Toward the creek, the site is 
mostly wooded or covered by thick vegetation or grass.  Wetland areas are present 
adjacent to the creek. An access road runs through the site and terminates at Northeast 
Creek.   
 
The ground surface of Site 84 is initially gently sloping from west (i.e., Northeast Creek) 
to east. The ground surface is relatively steeper east of the gravel access road.  Elevations 
at the site range from approximately less than 5 feet to 25 feet above mean sea level 
(msl).  With the exception of the gravel access road, the majority of the surface is grass 
covered or wooded. 
 
2.5.1 Conceptual Site Model 
 
The source of PCB soil contamination at Site 84 was likely due to spills or leaks from 
transformers containing PCBs, leaking from the transport pipe connecting former 
Building 45 to the former lagoon, and/or use of PCB-contaminated oil for dust control 
during site operations.  The conceptual site model (CSM) for human health exposure 
pathways (Figure 2-3) shows sources, primary release mechanisms, secondary sources, 
secondary release mechanisms, exposure routes, and potential human receptors for Site 
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84 following the three NTCRAs, i.e., the present site conditions.  For human health, 
potential receptors, including future residents and future construction workers, may 
contact residual levels of PCB contamination in surface or subsurface soil through 
inhalation, ingestion, or dermal absorption.  For the present site conditions, no CSM is 
required for ecological exposure pathways because the ecological risk at the site has been 
mitigated as a result of the NTCRAs completed, as discussed above. 
 
2.5.2 Sampling Strategy 
 
Surface and subsurface soil, sediment, surface water, and groundwater samples were 
collected and analyzed to characterize the nature and extent of contamination and 
potential risk to human health and the environment as part of the RI for Site 84. 
Summaries of samples collected for the RI are provided in Tables 2-1, 2-2, 2-3, 2-4, and 
2-5 for soil, groundwater, surface water, sediment, and quality control/quality assurance, 
respectively.  These samples were collected from April 1998 through August 2001. 
 
During the Phase I NTCRA, PCB contaminated soil was removed to 1 ppm, and 
therefore, no residual contamination was left in that area of the site.  The goal for PCB 
contaminated soil cleanup for the Phase II NTCRA was 10 ppm.  That action was not 
completely successful.  Figure 2-4 illustrates the confirmation sampling conducted 
following the Phase II NTCRA.  As can be seen from this Figure, contamination above 
10 ppm was left in the northwestern and southeastern areas of the site.  Note that interior 
sidewall samples taken as the excavation progressed are not considered in the analysis of 
remaining PCB soil contamination. 
 
Prior to the Phase III NTCRA, additional investigation was conducted to further 
characterize PCB contaminated soil at the site.  Figure 2-5 identifies surface soil samples 
taken in future backfill areas in the northwestern area of the site in 2005.  Figure 2-6 
includes 2005 surface sample locations in future backfill areas in the southeastern area of 
the site.  The 2005 sample analysis results for the future backfill areas are included on 
Tables 2-6 and 2-7. 
 
Immediately following the third and final NTCRA, confirmatory soil samples were 
collected to document the PCB contaminant levels left in place in both excavation and 
backfill areas at Site 84.  Summaries of samples collected following the Phase III 
NTCRA are provided in Table 2-8.  The confirmatory sample locations and analysis 
results are included on Figures 2-7 and 2-8. 
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2.5.3 Nature of Contamination 
 
PCBs are the contaminant of concern at Site 84.  A significant quantity of PCB 
contaminated soil and lagoon sediment has been removed from the site; yet, residual 
contamination remains in both the surface and subsurface soils.  No PCB contamination 
has been detected in surface water or groundwater. 
 
In 2002, the Phase I NTCRA was conducted in which the foundation of Building 45 and 
surrounding PCB contaminated soil were removed.  During this NTCRA, 4,860 tons of 
PCB-contaminated soil (i.e., <50 ppm) was excavated and disposed of at the Sampson 
County Landfill, a local permitted facility in Rosewood, North Carolina.  In addition, 143 
tons of TSCA PCB waste soil (Toxic Substances Control Act – TSCA) soil (i.e., >50 
ppm) was excavated and disposed of at the Wayne Disposal, Inc. facility, a TSCA landfill 
in Belleville, Michigan.  PCB contaminated soil was removed to a concentration of 1 
ppm. The minimum depth of excavation in the Phase I NTCRA area was four feet.  After 
excavation was completed, the area was backfilled with off-site clean soil. 
 
In 2004, a Phase II NTCRA was completed that attempted to address the remaining 
contamination on site.  The excavation volume included 11,600 tons of PCB-
contaminated soil and sediment and 360 tons of TSCA PCB waste soil.  The PCB-
contaminated soil and sediment was disposed of at the Sampson County Landfill, and the 
TSCA PCB waste soil was disposed of at the Clean Harbors Lone Mountain Landfill, a 
TSCA landfill in Waynoka, Oklahoma.  Confirmation testing performed after excavation 
verified that the soil in the base of the excavation from zero to two feet was below the 
remediation goal of 10 ppm for industrial low-occupancy land use.  However, 
confirmation sampling also identified several Phase II NTCRA excavation sidewall areas 
with soil PCB concentrations greater than or equal to 10 ppm.  The sample results 
appeared to indicate a significant southwestern extension of PCB contamination.  
Following excavation, the area was backfilled with off-site clean soil. 
 
From June through August 2006, a Phase III NTCRA was conducted at Site 84, south and 
west of the Phase I and Phase II NTCRA areas.  Where possible, surface soils impacted  
with PCBs at concentrations greater than or equal to 50 ppm were excavated and 
disposed of off site at the Wayne Disposal, Inc. facility, a TSCA landfill in Belleville, 
Michigan.  The area of soil removal was 5,800 square feet, and 696 tons of TSCA PCB 
waste soil was disposed of at the Belleville, Michigan facility.  The excavated areas were 
backfilled with a minimum of two feet of clean soil cover supplied by the MCB Camp 
Lejeune French Creek borrow area.  In areas where mass excavation was not feasible due 
to numerous buried, active utility and communication lines or PCB concentrations were 
less than 50 ppm at the surface, a minimum of two feet of clean soil cover was placed 
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above the existing surface.  Soil cover in the Phase III NTCRA area is 18,300 square feet.  
Prior to backfilling, the existing in-place soil was sampled and analyzed for PCBs.   
 
After the three NTCRAs were completed, some PCB contamination greater than 10 ppm 
was left in place below a depth of two feet in the northwestern area of the Phase II 
NTCRA and in the Phase III NTCRA area, i.e., beneath the vegetated soil cover, and 
some PCB contamination greater than 1 ppm but less than 10 ppm was left in place from 
zero to two feet in depth across the site.   

Dividing the Phase II NTCRA site area into approximate 0.5 acre increments reveals that 
over approximately 4 acres of the site, the average PCB concentration remaining in the 
soil ranges from 0.8 ppm to 4 ppm.  Only six of 33 confirmation samples were above 10 
ppm PCB in the far western area of Phase II, and none of the post excavation samples 
exceeded 50 ppm in this area. 

In the Phase III NTCRA area, however, the average PCB concentration beneath a two 
foot depth over 0.5 acre is 55 ppm.  Contamination exceeds 50 ppm in the local area of 
the utility corridor because excavation could not be performed due to the impracticality 
of digging into an area lined with numerous power lines, gas lines, and fiber optic lines. 
However, with the geotextile liner under the roadway base material acting as a separation 
fabric, PCB concentrations under the road from 0.1 ppm to 1700 ppm can be removed 
from the calculation because they are essentially capped.  Under this scenario, the 
average PCB concentration in the Phase III NTCRA area falls to 37 ppm.  

2.5.4 Potential Future Surface and Subsurface Routes of Exposure and Receptors 
 
PCB contaminated soil at a concentration greater than 1 ppm in surface soils could 
potentially affect future adult and child residents.  The LUCs for Site 84 will prohibit the 
development and use of the site for residential housing, elementary and secondary 
schools, child care facilities, and recreational areas within the LUC boundaries of the site 
(see Figure 1-1).  
 
PCB contaminated soil at a concentration greater than 10 ppm in subsurface soils (i.e., 
greater than two-foot depth) could affect future construction workers at the site.  The 
exposure routes include inhalation, ingestion, and dermal contact.  Therefore, intrusive 
activities will be prohibited in the areas identified on Figure 1-1, unless specifically 
approved by both NCDENR and USEPA.  If future work is required in these prohibited 
areas, the workers will need to be properly trained, briefed regarding the site risks, and 
shall don appropriate personnel protective equipment (PPE) prior to working in these 
areas.  In addition, the excavated soil may not be placed back into the excavation area but 
must be disposed of at a TSCA Landfill if the concentrations exceed 50 ppm or in a lined 



 

NAVFAC 1905/354/Report R3 ROD  19 
 

landfill if the concentrations are above 1 ppm.  Until removal actions reduce 
concentrations to levels that allow for unlimited exposure to construction workers (i.e., 
less than 10 ppm PCBs), LUCs will prevent unacceptable human exposure to PCBs. 
 
2.6 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES 
 
Currently, Site 84 is vacant, and no structures are present on the site.  N.C. Highway 24 
and a residential development are located northeast of the site, and a TPH treatment 
building and system is located southeast of the site.  The MCB Camp Lejeune main gate 
is also located southeast of the site, and electric substations are located south of the site.  
The planned future site use is as a low occupancy industrial area. 
 
A low occupancy land use area is defined in the TSCA regulations as a land use where an 
unprotected individual would not be present for more than an average of 6.7 hours/week, 
or 335 hours/year.  Examples of low occupancy land areas include unoccupied areas 
outside of a building or storage area in a warehouse at an industrial facility (40 Code of 
Federal Regulations [CFR] 761.3). 
 
2.7  SUMMARY OF SITE RISKS 
 
A Baseline HHRA and ERA were conducted to evaluate the potential human health 
and/or environmental risks associated with the presence of potentially site-related 
constituents in various media at Site 84.  These RAs were performed for the pre-NTCRA 
scenario and the post-NTCRA scenario.  They provide the basis for taking action and 
identify the contaminants and exposure pathways that need to be addressed.  A detailed 
discussion of potential risks is provided in the RI.  After the completion of the three 
NTCRAs, PCBs in surface and subsurface soils pose the only potential unacceptable risk 
to human health.  The ecological risks for the site have been mitigated.  The response 
action selected in this ROD is necessary to protect public health or welfare from actual or 
threatened releases of pollutants or contaminants from this site which may present an 
imminent and substantial endangerment to public health or welfare. 
 
2.7.1 Human Health Risk Summary 
 
The Baseline HHRA was performed for the pre-NTCRA scenario and the post-NTCRA 
scenario.  The secondary source of potential human health risk for the post-NTCRA is 
surface or subsurface soil contamination attributed to the presence of PCBs.  A detailed 
discussion of risks identified at Site 84 can be found in the RI Report.   
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2.7.1.1 Contaminants of Concern 
 
Based on the results of the RI, the three NTCRAs, and the Baseline HHRA, PCBs are the 
COC for Site 84.  The baseline RA indicates that PCB contaminated surface soil 
remaining after the NTCRA Phase I does contribute to potentially unacceptable 
carcinogenic risk for future adult and child residents, and PCB contaminated subsurface 
soil remaining after the NTCRA Phase I does contribute to potentially unacceptable 
carcinogenic risk for the future construction worker.  
 
Detailed information for the selection of Contaminants of Potential Concern (COPCs) for 
all media at Site 84 is provided in Section 6.2 of the RI.  The range of detected 
concentrations (minimum and maximum) and the frequency of detection for each COPC 
in each medium investigated are provided on Tables 2-9, 2-10, 2-11, 2-12, and 2-13. 
 
Exposure point concentrations were determined based on USEPA guidance.  An 
individual moving randomly across Site 84 is assumed to have an equal probability of 
potential exposure to environmental media such as soil and sediment. Therefore, for these 
media, the exposure point concentration for a constituent in the intake equation can be 
reasonably estimated as the arithmetic average concentration of site sampling data.  
However, uncertainty is inherent in the estimation of the true average constituent 
concentration at the site. 
 
USEPA Region 4 risk assessment guidance makes an exception to the use of the Upper 
Confidence Limit (UCL) as the exposure point concentration for groundwater. 
Groundwater exposure point concentrations should be the arithmetic average of the wells 
in the highly concentrated area of the plume. However, individual contaminant 
distribution is scattered at Site 84, with no apparent plume. Therefore, to maintain a 
conservative approach in this Baseline HHRA, the maximum detected concentrations of 
the COPCs retained in shallow groundwater were used as the exposure concentrations.  
 
Maximum detected concentrations of the COPCs retained in the surface water were used 
as the exposure concentrations because of the mobile nature of the medium and the low 
number of samples in the data set.  
 
Statistical data summary tables for COPCs in each medium sampled (i.e. surface soil, 
subsurface soil, groundwater, surface water, and sediment) are found in the Statistical 
Summaries presented in Appendix B. These tables provide the arithmetic mean, the 
standard deviation, and the upper 95 percent confidence limit value for both normally and 
lognormally distributed data (as determined by Shapiro-Wilkes and d'Agostino 
distribution tests). 
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2.7.1.2 Exposure Assessment 
 
The exposure assessment estimates the magnitude of actual and/or potential human 
exposure, the frequency and duration of those exposures, and the pathways (i.e., 
inhalation, ingestion, and dermal contact) by which people are potentially exposed.  The 
elements of the exposure assessment for Site 84 following the three NTCRAs are 
identified in the CSM (Figure 2-3).  To determine whether human exposure could occur 
at Site 84, an exposure assessment, which identifies potential exposure pathways and 
receptors, was conducted. The following four elements were considered to determine 
whether a complete exposure pathway was present: 

• A source and potential mechanism of chemical release; 
• An environmental retention or transport medium; 
• A point of potential human contact with the contaminated medium; and 
• A human exposure route (e.g., ingestion) at the contact point 

An estimate of risk was developed for Site 84, evaluating exposure to surface soil for 
future adult and child residents and subsurface soil for future construction workers.  
Additional exposure scenarios/pathways were considered but were not significant for Site 
84 following the NTCRAs.  A detailed discussion of the exposure assessment for all 
scenarios considered is provided in Section 6.3 of the RI. 
 
2.7.1.3 Toxicity Assessment 
 
The toxicity assessment provides a numerical estimate of the relationship between the 
extent of exposure and possible severity of adverse effects, and consists of two steps: 
hazard identification and dose-response assessment.  Toxicity data used in the Baseline 
HHRA are USEPA published toxicity values (non-carcinogenic reference doses [RfDs] 
and carcinogenic slope factors [CSFs]) in the Integrated Risk Information System (IRIS) 
and Health Effects Assessment Summary Tables (HEARST) databases.  If data were not 
available from either of these sources, USEPA’s National Center for Environmental 
Assessment (NCEA) data were used.  Toxicity data used in risk evaluations for all of the 
COPCs for the site are provided in Table 2-14.  A detailed discussion of the toxicity 
assessment is provided in Section 6.4 of the RI. 
 
2.7.1.4 Risk Characterization 
 
The risk characterization combines the selected COPCs, the exposure assessment, and the 
toxicity assessment to produce a quantitative estimate of current and future potential 
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human health risks associated with Site 84.  A detailed presentation of Site 84 risk 
characterization for all of the COPCs is provided in Section 6.5 of the RI.   
For carcinogens, risks are generally expressed as the incremental probability of an 
individual’s developing cancer over a lifetime as a result of exposure to the carcinogen. 
Excess lifetime cancer risk is calculated using the following equation: 
 
Risk = CDI x CSF 
 
where: 
 
Risk = a unitless probability (e.g., 2 x 10-5) of an individual’s developing cancer 
CDI = chronic daily intake averaged over 70 years, expressed in milligrams per 
kilogram per day (mg/kg-day) 
CSF = carcinogenic slope factor, expressed in (mg/kg-day)-1 
 
These risks are probabilities that usually are expressed in scientific notation (e.g., 1x10-
6). An excess lifetime cancer risk of 1x10-6 indicates that an individual experiencing the 
reasonable maximum exposure (RME) estimate has a 1 in 1,000,000 chance of 
developing cancer as a result of site-related exposure. This is referred to as an “excess 
lifetime cancer risk” because it would be in addition to the risks of cancer individuals 
face from other causes such as smoking or exposure to too much sun. The chance of an 
individual’s developing cancer from all other causes has been estimated to be as high as 
one in three. USEPA’s generally acceptable risk range for site-related exposures is 10-4 
to 10-6. 
 
The potential for non-carcinogenic effects is evaluated by comparing an exposure level 
over a specified time period (i.e., lifetime) with a RfD derived for a similar exposure 
period. An RfD represents a level that an individual may be exposed to that is not 
expected to cause any deleterious effect. The ratio of exposure to toxicity is called a HQ. 
An HQ less than 1 indicates that a receptor’s dose of a single contaminant is less than the 
RfD, and that toxic non-carcinogenic effects from that chemical are unlikely. The hazard 
index (HI) is generated by adding the HQs for all COPCs that affect the same target 
organ (e.g., liver) or that act through the same mechanism of action within a medium or 
across all media to which a given individual may reasonably be exposed. An HI less than 
1 indicates that, based on the sum of all HQs from different contaminants and exposure 
routes, toxic noncarcinogenic effects from all contaminants are unlikely. An HI greater 
than 1 indicates that site-related exposures may present a risk to human health. The HQ is 
calculated as follows: 
 



 

NAVFAC 1905/354/Report R3 ROD  23 
 

Non-cancer HQ = CDI/RfD 
 
where: 
 
CDI = Chronic daily intake 
RfD = Reference dose 
 
CDI and RfD are expressed in the same units and represent the same exposure period 
(i.e., chronic, sub-chronic, or short-term). 
 
Focusing on the post-NTCRA risk characterization for future adult and child residents 
and the future construction worker, following are risk estimates for exposure to the two 
secondary sources, i.e., surface soils and subsurface soils, determined to be significant. 
 
Surface Soils 
 
Potentially unacceptable total site risk estimates included an ILCR value of 6.2 x 10-4 
and a HI value of 16 derived for future adult residents, and an ILCR value of 6.4 x 10-4 
and a HI value of 36 derived for future child residents.   
 
Ingestion of the PCB Aroclor-1260 in the surface soil was the main contributor (greater 
than 80 percent) to the elevated surface soil ILCR of 1.8 x 10-4 for the adult resident and 
3.7 x 10-4 for the child resident.   
 
Therefore, based on the exposure scenario including soil after the NTCRAs, potentially 
unacceptable risks for future adult and child residents may be associated with surface soil 
investigated at Site 84. 
 
Subsurface Soils 
 
For the future construction worker, potentially unacceptable total site risk estimates for 
Site 84 included an ILCR value of 7.0 x 10-4 and a HI value of 12. Potential exposure to 
subsurface soil comprised these elevated risk and hazard values. Ingestion of and dermal 
contact with Aroclor-1260 in the subsurface soil contributed primarily to the ILCR 8.0 x 
10-4.  Therefore, based on the exposure scenario including soil after the NTCRA, 
potentially unacceptable risks for future construction workers may be associated with 
subsurface soil investigated at Site 84. 
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Uncertainty 
 
The risk measures used in risk assessments are not fully probabilistic estimates of risk but 
are conditional estimates given that a set of assumptions about exposure and toxicity are 
developed.  Thus, it is important to specify the assumptions and uncertainties inherent in 
the risk assessment to place the risk estimates in proper perspective.  A detailed 
discussion of the uncertainties associated with the risk assessment is included in the RI. 
 
2.7.2 Ecological Risk Summary 
 
For the present site conditions following the three NTCRAs, complete ecological 
exposure pathways no longer exist. Therefore, there is no longer an ecological risk at Site 
84. 
 
2.8 REMEDIAL ACTION OBJECTIVE AND REMEDIATION GOAL 
 
Remedial action objectives are medium-specific or site-specific goals established for 
protecting human health and the environment.   At Site 84, the environmental media to be 
addressed is PCB contaminated soil. Future land use for the site has been determined to 
be low occupancy industrial, such as warehouse or equipment storage. The RAO for Site 
84 is: 

• Remove contaminated surface and subsurface soils that contain PCBs in 
excess of the selected remediation goal (i.e., cleanup level) and prevent 
exposure to remaining PCB contaminated soil consistent with the 
requirements for a low occupancy industrial area. 

A low occupancy land use area is defined as a land use where an unprotected individual 
would not be present for more than an average of 6.7 hours/week, or 335 hours/year.  
Examples of low occupancy land areas include unoccupied areas outside of a building or 
storage area in a warehouse at an industrial facility (40 CFR 761.3). 
 
PCBs in soil are the only COC at Site 84.  The remediation goal for Site 84 is:  
 

• PCBs 10 ppm  
 
The selected soil remediation goal for PCBs is based on USEPA Superfund guidance for 
industrial land use (USEPA, 1990).  The 10 ppm PCB cleanup goal is at the more 
protective end of the 10 to 25 ppm range suggested in the USEPA guidance for sites with 
industrial use (i.e., low occupancy area) exposure scenarios.   
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2.9 DESCRIPTION OF ALTERNATIVES 
 
Remedial alternatives to address PCB contamination in soil at Site 84 were developed 
and are detailed in the Feasibility Study (FS) Amendment.  The alternatives evaluated 
are: 
 

• Alternative RAA 1 – No Action; 
• Alternative RAA 2 - Excavation to 1 ppm PCBs; 
• Alternative RAA 3 - 1 ppm PCB Soil Cover with LUCs; and 
• Alternative RAA 4 - PCB Removal Actions with LUCs. 
 

A description of remedy components is provided in Table 2-15 and includes a bulleted 
list of the components of each alternative and the cost of these components.  Costs for 
land use control monitoring and maintenance are also included in Table 2-15.  Note that 
the cost of the three completed NTCRAs - approximately $3.5 million - should be added 
to the cost provided in Table 2-15 for each of the four alternatives. 
 
2.9.1 Alternative RAA 1 – No Action  
 
Alternative RAA 1 is required by CERCLA to be evaluated as a baseline to compare 
against all other alternatives.  Under the No Action RAA, no physical remedial actions 
will be performed to reduce the toxicity, mobility, or volume of contaminants identified 
in soil at Site 84 at the present time.  In addition, low occupancy land use would be 
permitted, but no LUCs will be implemented at the site to mitigate the risk to the 
industrial users.  Vehicular access and trespasser access is currently restricted by existing 
fencing along the highway.  Although this RAA does not involve physical remediation, 
some degree of remediation of the soil contamination is expected to occur over time via 
natural attenuation processes such as biodegradation. However, the soil contaminants at 
Site 84, i.e., PCBs, are known for their environmental persistence; therefore, possible 
natural attenuation processes would require an indefinite period of time.  Under the No 
Action RAA, however, no means are provided to monitor or confirm the natural 
remediation process.  Because hazardous substances will remain at Site 84 under this 
RAA, the NCP [40 CFR 300.430(f)(4)] requires the lead agency to review the 
effectiveness of this alternative at least once every five years. 
 
2.9.2 Alternative RAA 2 – Excavation to 1 ppm PCBs  
 
RAA 2 is recommended for high occupancy future land uses such as housing or schools. 
Note that high occupancy land use is defined as a land use where an unprotected 
individual may be present for more than an average of 6.7 hours/week or 335 hours/year.    
This RAA includes excavation of soils that contain contaminant concentrations in excess 
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of remediation goals for high occupancy land use, i.e., 1 ppm, based on USEPA and 
TSCA cleanup goals for PCBs for high occupancy areas without additional controls. 
 
With no LUCs, all soil exceeding cleanup criteria would be excavated and disposed of off 
site.  The total volume for contaminated soil excavation is approximately 20,000 tons of 
PCB contaminated soil with disposal in a solid waste landfill and approximately 5,500 
tons of TSCA PCB waste soil disposed of in a TSCA approved landfill.  Prior to 
excavation, the existing communication lines and electric lines through the planned 
excavation area would be rerouted. 
 
Confirmatory sampling will take place to ensure that all contaminants exceeding PCB 
remediation goals have been excavated.  Excavated soils would be separated into TSCA-
regulated and non-TSCA-regulated soils.  TSCA-regulated soils (PCBs greater than 50 
ppm) will be handled separately and would be transported to a TSCA-permitted   
chemical waste landfill meeting the requirements of 40 CFR 761 for proper off-site 
disposal.  The remaining (non-TSCA-regulated) excavated soils will be transported to a 
solid waste landfill for proper disposal. 
 
Following the excavation operation, the site would be restored by placing clean backfill 
(assumed to be approximately one foot of existing clean cover over NTCRA areas and 
from the on-Base borrow area) to bring the site back to original grade.  All disturbed 
areas would be revegetated with native grasses and plant species to control erosion.  
Access roads or other infrastructure that are disturbed or destroyed in the excavation 
process would be restored to pre-excavation conditions.  No LUCs would be necessary.   
 
2.9.3 Alternative RAA 3 – 1 ppm PCB Soil Cover with LUCs  
 
RAA 3 is recommended for high occupancy future land uses such as housing or schools.  
This RAA will include installation of a soil cover over PCB contaminated soils that 
exceed remediation goals for high occupancy land use.  A two-foot thick clean backfill 
soil cover (assumed from the on-Base borrow area) will be placed.  Approximately 4.5 
acres would receive soil cover.  All disturbed areas would be revegetated with native 
grasses and plant species to control erosion.  Access roads or other infrastructure that are 
disturbed or destroyed in the backfilling process would be restored to pre-backfilling 
conditions.   
 
A soil cover will control erosion and migration of contaminated soil. The cover will be 
contoured so as to control erosion and sedimentation, and will be compacted and 
vegetated with native grasses and plant species. It is assumed that clean backfill can be 
obtained from an on-Base borrow source. The soil cover and site fencing will be 
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inspected on an annual basis and after major storm events to ensure that integrity is 
maintained.   Cover restoration and fence repairs will be performed, as needed, based 
upon inspection results.   For costing purposes, it is assumed that inspections will be 
conducted annually. 
 
Because contaminated soil that poses a potential human health risk will remain at the site, 
LUCs will be required for this alternative to mitigate the risk for residential users.  LUCs 
will include restrictions on intrusive activities at the site deeper than two feet (e.g., 
excavation, installation of wells, or construction) other than for monitoring or future 
remediation purposes [where PCB concentrations at a depth of two feet exceed 1 ppm.] 
recording a Notice per North Carolina General Statutes (NCGS) 143B-279.9 and .10, and 
deed and/or lease restrictions in the event that the property is transferred. Also, because 
hazardous substances will remain at Site 84 under this RAA, the NCP [40 CFR 
300.430(f)(4)] requires the lead agency to review the effectiveness of this alternative at 
least once every five years. 
 
2.9.4 Alternative RAA 4 – PCB Removal Actions with LUCs  
 
RAA 4 is an option for low occupancy industrial land uses such as a warehouse or 
equipment storage facility.  This RAA is Site 84 in its present condition following the 
three NTCRAs, where both excavation and backfilling to grade, along with soil cover 
placement, have been performed across the site.  Total cost for the three NTCRAs was 
approximately $3.5 million.  No further soil excavation or soil cover placement would be 
conducted as part of this alternative.   
 
The installed soil cover on the Phase I and Phase II NTCRA areas varies from one foot to 
four feet in thickness.  This soil cover will control erosion and migration of contaminated 
soil.   The cover is contoured so as to control erosion and sedimentation, and was   
compacted and vegetated with native grasses and plant species. For this alternative, the 
existing soil cover and site fencing will be inspected on an annual basis and after major 
storm events to ensure that integrity is maintained.   Cover restoration and fence repairs 
will be performed, as needed, based upon inspection results.   For costing purposes, it is 
assumed that inspections will be conducted annually. 
 
Because contaminated soil that poses a potential human health risk will remain at the site, 
LUCs will be required for this alternative to mitigate the potential risk for industrial 
users.  See Figure 2-9.  LUCs will include restrictions on intrusive activities on the site 
that are documented in the Base Master Plan, maintenance of perimeter fence,  recording 
a Notice per NCGS 143B-279.9 and .10, and deed and/or lease restrictions in the event 
that the property is transferred.  Also, because hazardous substances will remain at Site 
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84 under this RAA, the NCP [40 CFR 300.430(f)(4)] requires the lead agency to review 
the effectiveness of this alternative at least once every five years. 
 
2.9.5 Common Elements and Distinguishing Features 
 
The No Action alternative does not protect human health and the environment but is 
presented as a baseline for comparison purposes.  With the exception of the no action 
alternative, the common elements of the remedial alternatives include compliance with 
ARARs and implementability.  RAA 2 is distinguished from RAA 3 and RAA 4 in its 
expected timeframe to reach cleanup of the site.  All contamination remaining at the site 
above 1 ppm PCBs will be removed and disposed of as part of RAA 2 so the timeframe is 
relatively short in comparison to RAA 3 and RAA 4.  Because of the significant effort 
required to achieve RAA 2, the cost of this alternative is close to double the $3.5 million 
cost already spent in performing the three NTCRAs. 
 
2.10 COMPARATIVE ANALYSIS OF ALTERNATIVES 
 
Each remedial alternative for Site 84 was evaluated against the nine criteria listed below.  
Alternative RAA 1 (No Action) does not achieve the RAO and is not considered further 
in this ROD.  A comparison of alternatives is presented in Table 2-16.  The Site 84 FS 
Amendment provides a more detailed comparative analysis of alternatives.   
 

• Protection of Human Health and the Environment—Addresses 
whether each alternative provides adequate protection of 
human health and the environment and describes how risks 
posed through each exposure pathway are eliminated, reduced, 
or controlled, through treatment, engineering controls, and/or 
institutional controls. 

 
• Compliance with ARARs—Section 121(d) of CERCLA and   

NCP §300.430(f)(1)(ii)(B) require that remedial actions at 
CERCLA sites at least attain legally applicable or relevant and 
appropriate federal and state requirements, standards, criteria, 
and limitations which are collectively referred to as ARARs, 
unless such ARARs are waived under CERCLA §121(d)(4). 

 
• Long-Term Effectiveness and Permanence—Refers to 

expected residual risk and the ability of a remedy to maintain 
reliable protection of human health and the environment over 
time, once clean-up levels have been met. This criterion 
includes the consideration of residual risk that will remain on 
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site following remediation and the adequacy and reliability of 
controls. 

 
• Reduction of Toxicity, Mobility, or Volume Through 

Treatment—Refers to the anticipated performance of the 
treatment technologies that may be included as part of a 
remedy. 

 
• Short-Term Effectiveness—Addresses the period of time 

needed to implement the remedy and any adverse impacts to 
workers, the community and the environment during 
construction and operation of the remedy until cleanup levels 
are achieved. 

 
• Implementability—Addresses the technical and administrative 

feasibility of a remedy from design through construction and 
operation. Factors such as availability of services and 
materials, administrative feasibility, and coordination with 
other governmental entities are also considered. 

 
• Cost—Refers to the estimated capital and annual operations 

and maintenance costs, as well as present worth cost. Present 
worth cost is the total cost of an alternative over time in terms 
of today’s dollar value. Cost estimates are expected to be 
accurate within a range of -30 to +50 percent. 

 
• State Acceptance—Considers whether the state or 

commonwealth agrees with the analyses and recommendations. 
 
• Community Acceptance—Considers whether the local 

community agrees with the analyses and preferred alternative. 
 
2.10.1 Threshold Criteria 
 
2.10.1.1 Protection of Human Health and the Environment 
 
Each alternative will protect human health and the environment for the desired future 
land use.  RAA 2 is most protective of human health and the environment because soil 
exceeding the chemical-specific TBC cleanup goals is removed from the site. For RAA 3 
and RAA 4, protection of human health and the environment will be achieved with 
implementation and proper maintenance of LUCs. 
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2.10.1.2 Compliance with ARARs 
 

All of the RAAs meet the applicable chemical-specific TBC requirements and action-
specific ARARs along with remediation goals for the desired future land use. See 
Table 2-17 and Table 2-18 for details of the chemical-specific TBC requirements and 
action-specific ARARs for Site 84, respectively.   
 
2.10.2 Primary Balancing Criteria 
 
2.10.2.1 Long-Term Effectiveness and Permanence 
 
RAA 2 is most effective of the remaining alternatives because contaminated soil above 1 
ppm PCBs will be completely removed from the site.  Both RAA 3 and RAA 4 will be 
effective in the long term if the soil cover is properly maintained into the future. 
 
2.10.2.2 Reduction in Toxicity, Mobility, or Volume 
 
None of the three remaining alternatives will reduce toxicity, mobility, or volume of 
contaminants through treatment.  RAA 2 includes disposal of PCB contaminated soil in 
approved landfills.  RAA 3 and RAA 4 that include future and existing soil covers, 
respectively, will   reduce contact with contaminated soil by human receptors, so the 
potential for toxicity will be reduced. 
 
2.10.2.3 Short Term Effectiveness 
 
For RAA 2 and RAA 3 to be effective in the short term, worker and environmental 
protection plans will need to be in place.  Because of the significant amount of excavation 
required for RAA 2, there is a possibility of increased risk for workers and community 
members.  RAA 3 will be physically effective in protecting human health and the 
environment in a shorter time frame than RAA 2.  There are no short-term risks 
associated with RAA 4 that may impact human health or the environment.  It is estimated 
that the alternative construction/remediation efforts can be implemented in one year or 
less. 
 
2.10.2.4 Implementability 
 
All of the remaining alternatives have an easy level of difficulty to implement, and 
similar work to RAA 2, RAA 3, and RAA 4 has been completed successfully at Site 84 
or at other CERCLA sites on Camp Lejeune. 
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2.10.2.5 Cost 
 
At $6,400,000, RAA 2 has a low cost efficiency because it permits high occupancy land 
use but at a cost that is nearly double the cost of NTCRAs completed to date at Site 84.  
RAA 4 is the most cost-efficient alternative because, at a very reasonable cost, it permits 
low occupancy land use of Site 84, the MCB Camp Lejeune planned land use.  RAA 3 is 
moderately cost efficient because it permits high occupancy land use, with restrictions on 
intrusive activities, at a moderate cost. 
 
2.10.3 Modifying Criteria 
 
2.10.3.1 State Acceptance 
 
State acceptance as a criterion is a statutory requirement that requires state involvement.  
For all MCB Camp Lejeune projects, including this project, state involvement is achieved 
by including state officials in a Partnering Team that meets routinely throughout the 
entire remedial process.  Comments from state officials are invited and addressed 
throughout the development of the RI, FS, the PRAP, and the ROD, as appropriate.  
NCDENR, as the designated state support agency in North Carolina, has reviewed this 
ROD and has given concurrence on the Selected Remedy. 
 
2.10.3.2 Community Acceptance 
 
The public meeting was held on April 29, 2008 to present the PRAP and answer 
community questions regarding the proposed plan at Site 84.  There were no concerns 
raised at the meeting, and the questions were general inquiries for information purposes 
only.  No significant comments were received from the public.  Detailed information on 
the public meeting is provided in the Responsiveness Summary of this ROD. 
 
2.11 PRINCIPAL THREAT WASTES 
 
The NCP establishes an expectation that USEPA will use treatment to address the 
principal threats posed by a site whenever practicable.  The “principal threat” concept is 
applied to the characterization of “source material” at a Superfund site.  Principal threat 
wastes are those source materials considered to be highly toxic or highly mobile that 
generally cannot be reliably contained or would present a significant risk to human health 
or the environment should exposure occur. 
 
The three NTCRAs used landfill disposal to address the principal threats posed by the 
PCB contamination at Site 84.  Following the three NTCRAs, PCB contaminated soil and 
PCB waste soil, i.e., soil contaminated with greater than 50 ppm PCBs, remain at the site 
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under a minimum two-foot thick soil cover.   Note that PCBs are not very mobile, and 
have never been detected in the site groundwater.  Treatment is not a practical alternative 
for relatively large volumes of PCB contaminated soil and PCB waste soil, because of the 
significant cost of incineration.  In addition, a possible byproduct of the incineration 
process could be dioxin, which is a highly toxic carcinogen.  
  
Three of the four RAAs – RAA 1, RAA 3, and RAA 4 - would leave the existing PCB 
contaminated soil and  PCB  waste in place under a soil cover, and one RAA – RAA 2 - 
would excavate and dispose of the PCB contaminated soil and PCB waste soil in 
approved landfills. To quantify the concentrations of PCB remaining on site, the Phase II 
NTCRA site area has been divided into approximate 0.5 acre increments.  Over 
approximately four acres of the site, the average PCB concentration remaining in the soil 
ranges from 0.8 ppm to 4 ppm.  Only six of 33 confirmation samples were above 10 ppm 
PCB in the far western area of Phase II, and none of the post excavation samples 
exceeded 50 ppm in this area. 
 
In the Phase III NTCRA area, however, the average PCB concentration beneath a two-
foot soil cover over 0.5 acre is 55 ppm.  Contamination exceeds 50 ppm in the local area 
of the utility corridor because excavation could not be performed due to the 
impracticality of digging into an area lined with numerous power lines, gas lines, and 
fiber optic lines. However, with the geotextile liner under the roadway base material 
acting as a separation fabric, PCB concentrations under the road from 0.1 ppm to 1700 
ppm can be removed from the calculation because they are essentially capped.  Under 
this scenario, the average PCB concentration in the Phase III NTCRA area falls to 37 
ppm.  
  
With PCBs at Site 84 being highly immobile, the average PCB concentrations falling 
below the highly toxic level of 50 ppm, and with the LUCs being required for all viable 
alternatives where PCB contaminated soil and PCB waste soil are to remain in place, the 
PCB-contaminated soil source remaining at Site 84 after the NTCRAs should not 
constitute a principal threat. 
 
2.12 SELECTED REMEDY 
 
Alternative RAA 4, PCB Removal Actions with LUCs, is the Selected Remedy to 
address PCB soil contamination at Site 84. 
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2.12.1 Summary of Rationale for the Selected Remedy 
 
For Alternative RAA 4, protection of human health and the environment will be achieved 
with implementation and proper maintenance of LUCs.  And RAA 4 meets the applicable 
chemical-specific TBC and action-specific ARARs along with remediation goals for the 
anticipated future industrial land use.  If the soil cover is properly maintained into the 
future, RAA 4 will be effective in the long term.  RAA 4 that includes an existing soil 
cover and a separation fabric under the roadway above high PCB contamination that 
could not be excavated, will reduce contact with contaminated soil by human receptors, 
so the potential for toxicity will be reduced. 
 
There are no short-term risks associated with RAA 4 that may impact human health or 
the environment.  Implementability of RAA 4 would be easy going forward because the 
actions (i.e., three NTCRAs) have already been implemented. And, RAA 4 is the most 
cost-efficient alternative because, at a very reasonable cost, it permits the planned low 
occupancy industrial land use of Site 84. 
 
The Selected Remedy is the best choice among the alternatives because: 
 

•  The three earlier NTCRAs  removed a large volume of PCB 
contaminated soil and PCB waste soil and covered the 
remaining PCB contaminated soil and PCB waste soil with a 
soil cover,  

 
• LUCs will be instituted to prevent unacceptable land uses and 

intrusive activities to effectively eliminate the exposure 
pathways and reduce risk to an acceptable level; 

 
• MCB Camp Lejeune’s plan for low occupancy industrial land 

use is met with the Selected Remedy; and 
 
•  The Selected Remedy is cost effective, will meet the RAO, as 

well as comply with ARARs and TBC. 
 
Based on information currently available, the Navy, MCB Camp Lejeune, and the 
USEPA, in conjunction with NCDENR, believe the Selected Remedy provides the best 
balance of tradeoffs for the site and is protective of human health and complies with all 
ARARs.  
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2.12.2 Description of the Selected Remedy 
 
The Selected Remedy for Site 84, PCB Removal Actions with LUCs, includes the 
application of LUCs to Site 84 following the PCB removal actions conducted in three 
phases of NTCRAs in 2002, 2004, and 2006 (Rhēa, 2007).  The three earlier NTCRAs 
removed PCB contaminated soil and PCB waste soil and implemented a soil cover over 
PCB contaminated soil remaining in place. Removal actions at Site 84, OU 19, included 
the following: 
 

• 1999 – Abandoned Portions of Building 45 Removed; 
 
• 2002 – Phase I NTCRA – Removal of Building 45 Foundation 

and Surrounding Contaminated Soil; 
 
• 2004 – Phase II NTCRA – Removal of PCB Contaminated and 

Commingled PCB/Total Petroleum Hydrocarbons (TPH) 
Contaminated Soil and Sediment; Removal of Concrete-
Encased Steel Pipe that originated in the former Building 45 
and discharged into the former Lagoon; and removal and 
backfilling of the Lagoon; and 

 
• 2006 – Phase III NTCRA – Removal of PCB Contaminated 

Soil and PCB Waste Soil to a depth of two feet and Soil Cover  
of  PCB Contaminated Soil and PCB Waste Soil remaining in 
place at a depth greater than two feet beneath the final surface 
at a concentration greater than 10 ppm. 

 
In 1999, the aboveground portion of Building 45 was removed.  In 2002, the Phase I 
NTCRA was conducted in which the foundation of Building 45 and surrounding PCB 
contaminated soil were removed.  During this NTCRA, 4,860 tons of PCB-contaminated 
soil (i.e., <50 ppm) was excavated and disposed of at the Sampson County Landfill, a 
local permitted facility in Rosewood, North Carolina.  In addition, 143 tons of TSCA 
PCB waste soil (Toxic Substances Control Act – TSCA) (i.e., >50 ppm) was excavated 
and disposed of at the Wayne Disposal, Inc. facility, a TSCA landfill in Belleville, 
Michigan.  PCB contaminated soil was removed to a concentration of 1 ppm. The 
minimum depth of excavation in the Phase I NTCRA area was four feet.  After 
excavation was completed, the area was backfilled with off-site clean soil. 
 
In 2004, a Phase II NTCRA was completed that attempted to address the remaining 
contamination on site.  The excavation volume included 11,600 tons of PCB-
contaminated soil and sediment and 360 tons of TSCA PCB waste soil.  The PCB-
contaminated soil and sediment was disposed of at the Sampson County Landfill, and the 
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TSCA PCB waste soil was disposed of at the Clean Harbors Lone Mountain Landfill, a 
TSCA landfill in Waynoka, Oklahoma.  Confirmation testing performed after excavation 
verified that the soil in the base of the excavation from zero to two feet was below the 
remediation goal of 10 ppm for industrial low-occupancy land use.  However, 
confirmation sampling also identified several Phase II NTCRA excavation sidewall areas 
with soil PCB concentrations greater than or equal to 10 ppm.  The sample results 
appeared to indicate a significant southwestern extension of PCB contamination.  
Following excavation, the area was backfilled with off-site clean soil. 
 
From June through August 2006, a Phase III NTCRA was conducted at Site 84, south and 
west of the Phase I and Phase II NTCRA areas.  Where possible, surface soils impacted 
with PCBs at concentrations greater than or equal to 50 ppm were excavated and 
disposed of off site at the Wayne Disposal, Inc. facility, a TSCA landfill in Belleville, 
Michigan.  The area of soil removal was 5,800 square feet, and 696 tons of TSCA PCB 
waste soil was disposed of at the Belleville, Michigan facility.  The excavated areas were 
backfilled with a minimum of two feet of clean soil cover supplied by the MCB Camp 
Lejeune French Creek borrow area.  In areas where mass excavation was not feasible due 
to numerous buried, active utility and communication lines or PCB concentrations were 
less than 50 ppm at the surface, a minimum of two feet of clean soil cover was placed 
above the existing surface.  The area of soil cover in the Phase III NTCRA area is 18,300 
square feet.  Prior to backfilling, the existing in-place soil was sampled and analyzed for 
PCBs.  In addition, as part of this removal action, the existing four-foot high fence along 
the northeastern border of the site was extended to Northeast Creek, and the entire site 
was revegetated.  The three NTCRA phases were completed at a cost of approximately 
3.5 million dollars. 
 
Following the completion of three NTCRAs, all known surface soil PCB contamination 
concentrations do not exceed 10 ppm PCBs.  The site is cleared for industrial land use, 
but not residential land use, because of surface soil (i.e., less than two feet in depth) 
concentrations in excess of 1 ppm PCBs.  RAA 4 proposes the use of LUCs to permit 
industrial or low occupancy land use at Site 84 and to prevent unacceptable land uses and 
intrusive activities in areas with subsurface soil (i.e., greater than two foot depth) 
concentrations are still greater than 10 ppm PCBs.  
 
The LUCs will be implemented and maintained until the concentration of hazardous 
substances (i.e., PCBs) in the soil are at such levels that allow for unrestricted use and 
unlimited exposure. The Navy and MCB Camp Lejeune are responsible for 
implementing, maintaining, reporting on, and enforcing the LUCs. Although the Navy 
may later transfer these procedural responsibilities to another party by contract, property 
agreement, or through other means, the Navy and MCB Camp Lejeune shall retain 
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ultimate responsibility for the remedy integrity. The Navy and MCB Camp Lejeune or 
any subsequent owners shall not modify, delete, or terminate any LUC without USEPA 
and NCDENR concurrence. 

The performance objectives of the LUCs at Site 84 are to:  

• Prohibit the development and use of the site for residential 
housing, elementary and secondary schools, child care 
facilities, and recreational areas within the LUC boundaries of 
the site;  

• Prohibit intrusive activities within the areas with PCB 
contamination greater than 10 ppm in subsurface soils, i.e., 
greater than two-foot depth; and 

• Maintain the integrity of the 24 inch vegetative soil cover to 
limit exposure to subsurface soils with PCB contamination 
greater than 10 ppm. 

The area of Site 84 to be covered by LUCs (i.e., LUC boundaries) are identified in 
Figure 1-1. The following generally describes the LUCs which will be implemented at 
Site 84 in order to achieve the LUC performance objectives detailed above: 

1. Incorporating land use prohibitions into the MCB Camp Lejeune Base Master 
Plan;  

2. Recording a Notice of Contaminated Site filed in Onslow County real property 
records per North Carolina General Statues (NCGS) 143B 279.9 and 143B-
279.10;  

3. Monitoring and maintenance of the Site 84 soil cover and fence; and  
4. Deed and/or lease restrictions in the event of transfer for any portion of Site 84.  

The Navy shall prepare, in accordance with USEPA guidance, and submit to the USEPA 
and NCDENR, a Remedial Design (RD) containing LUC implementation and 
maintenance actions, including periodic inspections, within 90 days of the ROD 
signature, for review and approval.  The Navy shall also submit the document 
memorializing remedial action completion within 120 days following completion of the 
remedial action for Site 84.  The Navy will be and MCB Camp Lejeune are responsible 
for implementing, maintaining, inspecting, reporting on, and enforcing the LUCs 
described in this ROD in accordance with the ROD and the approved RD. 

PCB contaminated soil at a concentration greater than 10 ppm in subsurface soils (i.e., 
greater than two-foot depth) could affect future construction workers at the site.  The 
exposure routes include inhalation, ingestion, and dermal contact.  Therefore, intrusive 
activities will be prohibited in the areas identified on Figure 1-1, unless specifically 
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approved by both NCDENR and USEPA.  If future work is required in these prohibited 
areas, the workers will need to be properly trained, briefed regarding the site risks, and 
shall don appropriate PPE prior to working in these areas. In addition, the excavated soil 
may not be placed back into the excavation area but must be disposed of at a TSCA 
Landfill if the concentrations exceed 50 ppm or in a lined landfill if the concentrations 
are above 1 ppm.   

2.12.3 Summary of the Estimated Remedy Costs 
 
The estimated costs for Alternative RAA 4, PCB Removal Actions with LUCs, are 
summarized in Table 2-15 and detailed in Table 2-19. The information in this cost 
estimate is based on the best available information regarding the anticipated scope of 
the Selected Remedy. Changes in the cost estimate may occur as a result of new 
information. Major changes will be documented in the form of a memorandum in the 
Administrative Record file. This is an order-of-magnitude engineering cost estimate that 
is expected to be within +50 percent to -30 percent of the actual costs. A complete cost 
summary for each remedial alternative is provided in the Final FS Amendment (Rhēa, 
2008). 
 
2.12.4 Expected Outcomes of the Selected Remedy 
 
Future land use plans by MCB Camp Lejeune for Site 84 are low occupancy industrial 
such as unoccupied areas outside of a building or storage area in a warehouse at an 
industrial facility.  When Alternative RAA 4 is implemented, exposure for construction 
workers will be controlled through LUCs until PCB concentrations are reduced to 
acceptable levels for unlimited exposure and unrestricted use.  Once the utility corridor 
lease agreements are scheduled for renewal, the utility companies (i.e., ones with utilities 
within the PCB Area of Concern [AOC]) will be notified of the contaminated area and 
given the option to either properly excavate and dispose of PCB contaminated soil and 
PCB waste soil (see Section 2.12.2) or relocate their utilities outside of the PCB AOC. 
 
2.13  STATUTORY DETERMINATIONS 
 
Remedial actions undertaken at NPL sites must meet the statutory requirements of 
Section 121 of CERCLA and thereby achieve adequate protection of human health and 
the environment, comply with ARARs of both federal and state laws and regulations, be 
cost-effective, and use, to the maximum extent practicable, permanent solutions and 
alternative treatment or resource recovery technologies. In addition, CERCLA includes a 
preference for remedies that employ treatment that permanently and significantly reduces 
the volume, toxicity, and/or mobility of hazardous waste as the principal element. The 
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following discussion summarizes the statutory requirements that are met by the Selected 
Remedy. 
 
2.13.1 Protection of Human Health and the Environment 
 
For the Selected Remedy RAA 4, low occupancy industrial land use would be permitted 
at Site 84.  The contamination levels now present at Site 84 are acceptable for industrial 
use but not residential use.  Therefore, by establishing the LUCs proposed in RAA 4, 
human health risks associated with unwarranted residential use and the potential for 
exposing industrial users to PCB concentrations greater than 10 ppm PCBs through 
intrusive activities are mitigated. The goal of reducing potential human health risks is 
appropriately achieved for those granted access to Site 84. 
 
2.13.2 Compliance with ARARs and To Be Considered (TBC) Criteria 
 
CERCLA Section 121(d), specifies in part, that remedial actions for cleanup of hazardous 
substances must comply with requirements and standards under federal or more stringent 
state environmental laws and regulations that are applicable or relevant and appropriate 
(i.e., ARARs) to the hazardous substances or particular circumstances at a site or obtain a 
waiver [see also 40 Code of Federal Regulations (CFR) 300.430(f)(1)(ii)(B)]. ARARs 
include only federal and state environmental or facility siting laws/regulations and do not 
include occupational safety or worker protection requirements. In addition, per 40 CFR 
300.405(g)(3), other advisories, criteria, or guidance may be considered in determining 
remedies (so-called To-Be-Considered [TBC] guidance category.  
 
In accordance with 40 CFR 300.400(g), the Navy, NCDENR, and USEPA have identified 
the specific ARARs and TBCs for the selected remedy. The selected remedy complies 
with all ARARs related to implementing the selected action. Tables 2-17 and 2-18 list 
the Chemical-specific and Action-specific ARARs, as well as the TBCs which were 
considered in the implementation of the selected remedy. As noted above, a major 
component of the selected remedy for Site 84 (three NTCRAs) were implemented prior 
to finalization of this ROD. The regulatory requirements for the work conducted as 
removal actions are identified herein as ARARs. Consequently, most of the Action-
specific ARARs have been complied with by the Navy while implementing the removal 
actions. 
 
2.13.3 Cost Effectiveness 
 
The Selected Remedy, Alternative RAA 4, is cost-effective and represents a reasonable 
value for the money to be spent. In making this determination, the following definition 
was used, “A remedy shall be cost-effective if its costs are proportional to its overall 



 

NAVFAC 1905/354/Report R3 ROD  39 
 

effectiveness (NCP §300.430(f)(1)(ii)(D)”  This analysis was accomplished by evaluating 
the overall effectiveness of those alternatives that satisfied the threshold criteria.  Overall 
effectiveness was compared to costs to determine cost-effectiveness.  The relationship of 
the overall effectiveness of this remedial alternative was determined to represent a 
reasonable value for the money to be spent, taking into account the MCB Camp Lejeune 
plan for reuse of the site. 
 
The estimated net present worth cost for RAA 4 is $50,804.  RAA 4 is cost-effective 
because it permits low occupancy land use for Site 84, as planned, at a low cost. 
 
2.13.4 Utilization of Permanent Solutions and Alternative Treatment Technologies 
or Resource Recovery Technologies to the Maximum Extent Practicable 
 
The Navy, MCB Camp Lejeune, USEPA, and the State of North Carolina determined that 
the Selected Remedy, Alternative RAA 4, represents the maximum extent to which 
permanent solutions can be used in a practicable manner at Site 84.  Over $3.5 million 
was spent in removing and disposed of PCB contaminated soil and PCB waste soil from 
Site 84.  Because of the remaining site risks, LUCs will be implemented to prevent 
residential development on the site and to control intrusive activities for future 
construction workers. 
 
2.13.5 Preference for Treatment as a Principal Element or Explanation of Why Not 
Satisfied 
 
As discussed above in Section 2.11, the Selected Remedy RAA 4, does not include 
treatment as a principal element.  Treatment is not a practical alternative for relatively 
large volumes of PCB contaminated soil and PCB waste soil because of the significant 
cost of incineration.  In addition, a possible byproduct of the incineration process could 
be dioxin, which is a highly toxic carcinogen.  The three NTCRAs used landfill disposal 
to address the principal threats posed by the PCB contamination at Site 84.  Following the 
three NTCRAs, PCB contaminated soil and PCB waste soil, i.e., soil contaminated with 
greater than 50 ppm PCBs, remain at the site under a minimum two-foot thick soil cover 
and LUCs will be implemented to control remaining site risks. 

2.13.6 Five-Year Review Requirements 
 
This remedy will result in hazardous substances, pollutants, or contaminants remaining 
on site above levels that allow for unlimited use and unrestricted exposure; therefore in 
accordance with CERCLA Section 121(c) and the NCP at 40 CFR300.430(f)(4)(ii)  a 
statutory review will be conducted by the Navy within five years after initiation of 
remedial action to ensure that the remedy is, or will be, protective of human health and 
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the environment. If the remedy is determined not to be protective of human health and the 
environment because LUCs have failed, additional remedial actions would be evaluated 
by the FFA parties and the Navy may be required to undertake additional remedial action. 
 
2.14 DOCUMENTATION OF SIGNIFICANT CHANGES 
 
The PRAP for Site 84 was released for public comment on April 29, 2008.  The PRAP 
identified Alternative RAA 4, PCB Removal Actions with LUCs, as the Preferred 
Alternative for soil remediation.  The Navy reviewed the comments made during the 
public comment period.  It was determined that no significant changes to the remedy, as 
originally identified in the PRAP, were necessary or appropriate. 
 
3.0 RESPONSIVENESS SUMMARY 
 
In accordance with Section 113 and 117 of CERCLA, the Navy provided a public 
comment period April 29 through May 27, 2008, for the proposed remedial action 
described in the FS and PRAP for Site 84.  A public meeting to present the PRAP was 
held at the Coastal Carolina Community College, located in Jacksonville, North Carolina, 
on April 29, 2008.  Public notice of the meeting and availability of documents was placed  
 in The Jacksonville Daily News newspaper on April 21, 2008. 
 
The participants in the Public Meeting held on April 29, 2008, included representatives of 
the Navy, MCB Camp Lejeune, USEPA, and NCDENR.  Five community members 
attended the meeting.  Questions received during the public meeting were general inquiries 
and are described in the PRAP Public Meeting minutes included as Appendix C.  There 
were no significant comments received at the public meeting requiring amendment to the 
PRAP, and no additional written comments, concerns, or questions were received from 
community members during the public comment period. 
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TABLE 2-1 
SOIL SAMPLE SUMMARY 

OPERABLE UNIT NO. 19, SITE 8WBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Field Analysis Laboratory Analysis 

TCL VOC, SVOC, TCL VOCs, SVOCs, 
Pesticides, PCBs, Pesticides, Herbicides, 

Time Grain size, Total GRO, DRO, TAL PCBs, VPH, EPH, 
Sample ID Date Depth (bgs) (hours) Laboratory Sample ID EnsysYCB (ppm) PCBs Organic Carbon Metals, Cyanide TAL Metals 

DIRECT PUSH SAMPLES 
IR84-DPOl-00 7/17/01 O-1’ -=c 1.0 
IR84-DPOI-02 7/17/01 3-5’ 
IR84-DP02-00 7/17lOl O-l’ < I.0 
IR84-DP02-03 7/17/01 5-7’ 
IR84-DP03-00 7/17/01 O-l’ 1.0 - 10.0 
IR84-DP03-02 7/17/ot 3-5’ 
lR84-DP04-00 7/l 7101 O-l’ < 1.0 
IR84-DP04-04 7117101 7-9’ 
IR84-DP04-05 7/17lOl 9-l I’ 
IR84-DP05-00 7l17lOl O-l’ -c I.0 
lR84-DP05-04 7/17/01 l-9’ 
IR84-DPOS-05 7l17lOl 9-l 1’ 



TABLE 2-l 
SOIL SAMPLE SUMMARY 

OPERABLE UNIT NO. 19, SITE SWBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Field Analysis Laboratory Analysis 

TCL VOC, SVOC, TCL VOCs, SVOCs, 
Pesticides, PCBs, Pesticides, Herbicides, 

Time Grain size, Total GRO, DRO, TAL PCBs, VPH, EPH, 

Sample ID Date Depth (bgs) (hours) Laboratory Sample ID EnsysT’BCB (ppm) PCBs Organic Carbon Metals, Cyanide TAL Metals 

IR84-DPl5-03b l/l x/o1 S-7’ 
IR84-DPl6-00 7/1X/01 O-l’ i 1.0 
IRX4-DP 16-04 7/1X/01 7-9’ 
DIRECT PUSH SAMPLES (cont.) 
IRX4-DPl7-00 7/19/01 O-1’ < 1.0 
IRX4-DPl7-02 7/19/01 3-5’ 
IRX4-DP I X-00 7/19/01 O-l’ 0752 IRX4-DPl X-00 10.0 - 50.0 X 
IRX4-DP 1 X-02 7/19/01 3-5’ 0756 IRX4-DPlX-02 > 50.0 X 
IRX4-DPI 9-00 7/19/01 O-l’ 1.0 - 10.0 
lRX4-DPl9-01 7/19/01 l-3’ 
IRX4-DP20-00 7/19/01 O-l’ 0831 IRX4-DP20-00 -c 1.0 X 
lRX4-DP20-02 7/19/01 3-5’ 
IRX4-DP21-00 7/19/01 O-l’ 1.0 - 10.0 
IR84-DP21-04 7/19/01 7-9’ 

IRX4-DP22-00 IRX4- 
IR84-DP22-00 7/19/01 O-l’ 1036 DP22-00-D < 1.0 X 
IR84-DP23-00 7/19/01 O-l’ 1.0 - 10.0 
IR84-DP24-00 7/19/01 O-l’ i 1.0 
IRX4-DP25-00 7/19/01 O-l’ 10.0 - 50.0 
IR84-DP26-00 7/19/01 O-l’ 1 .o - 10.0 

. .._. -.-” -- 

tIRX4-DP31-00 
- 

I ! I I I I I 

I 7/19/01 I O-l’ I I I l.O- 10.0 I I 1 
IR84-DP32-00 
IR84-DP33-00 
IRX4-DP33-01 
lRX4-DP34-00 
lR84-DP34-01 

7/20/O 1 O-l’ > 50.0 
7/20/O 1 O-l’ 1000 IR84-DP33-00 1.0 - 10.0 X 
7/20/O 1 l-3’ 
7/20/O 1 O-l’ < 1.0 
7/20/O 1 1-3’ 



Sample ID 

IR84-DP35-00 
IR84-DP35-03 

Date 

7/20/01 
7/20/01 

Time 
Depth (bgs) (hours) 

O-l’ 
5-7' 

TABLE 2-1 
SOIL SAMPLE SUMMARY 

OPERABLE UNIT NO. 19, SITE SUBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

IR84-DP37-00 



TABLE 2-1 
SOIL SAMPLE SUMMARY 

OPERABLE UNIT NO. 19, SITE 84IBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Time 

Field Analysis Laboratory Analysis 

TCL VOC, SVOC, TCL VOCs, SVOCs, 
Pesticides, PCBs, Pesticides, Herbicides 

Grain size, Total GRO, DRO, TAL PCBs, VPH, EPH, 

IR84-DP60-00 7122101 O-l’ 1.0 - 10.0 
IR84-DP60-01 7122101 l-3’ 
IR84-DP61-00 712210 1 O-l’ 1.0 - 10.0 

IRX4-DP68-00 

1RX4-DP69-00 
IRX4-DP70-00 
IR84-DP71-00 
lR84-DP72-00 
IRX4-DP73-00 
lRX4-DP74-00 
lRX4-DP74-04 
IRX4-DP75-00 
1RX4-DP75-05 
lRX4-DP76-00 
lR84-DP76-04 

7/22/01 O-l’ < 1.0 
IR84-DP69-00 lR84- 

7/22/01 O-l’ 1505 DP69-OOD < 1.0 X 
7122101 O-l’ < I.0 
7/22/01 O-l’ 1525 IR84-DP71-00 1.0 - 10.0 X 
7123101 O-l’ < 1.0 
7123101 O-1’ < 1.0 
81210 1 O-l’ 1030 IRX4-DP74-00 X 
8/2/O 1 7-9’ 1050 IR84-DP74-04 X 
81210 1 O-l’ 1105 IRX4-DP75-00 X 
8/2/O 1 9-11’ 1140 IRX4-DP75-05 X 
x/2/0 1 O-l’ 1155 IR84-DP76-00 X 
8/2/O 1 7-9’ 1205 IRX4-DP76-04 X 



TABLE 2-1 

Sample ID Date 

lRX4-DP77-00 8/5/01 
IRX4-DP77-03 8/5/01 
lRX4-DP78-00 815/01 
IRX4-DP78-03 X/5/01 
IRX4-DP79-00 x/5/0 1 

Depth (bgs) 

O-1’ 
5-7' 
O-l’ 
5-7' 
O-l’ 

IR84-DP79-02 8/5/O 1 3-5' 

SOIL SAMPLE SUMMARY 
OPERABLE UNIT NO. 19, SITE 8WBUILDING 45 AREA 

REMEDIAL INVESTIGATION, CTO-0219 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Time 

l- Field Analysis 

1720 IR84-DP78-00 
1735 IR84-DP78-03 
1650 IR84-DP79-00 

IR84-DP79-02 IR84- 
1705 DP79-02D 

Laborat ON Analvsis 

Grain size, Total 
Organic Carbon 

TCL VOC, SVOC, 
Pesticides, PCBs, 
GRO, DRO, TAL 
Metals, Cyanide 

TCL VOCs, SVOCs, 
Pesticides, Herbicides 

PCBs, VPH, EPH, 
TAL Metals 

X 

X 

X 

1 



TABLE 2-l 
SOIL SAMPLE SUMMARY 

OPERABLE UNIT NO. 19, SITE 84IBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Field Analysis Laboratory Analysis 

Time 

TCL VOC, SVOC, TCL VOCs, SVGCs, 
Pesticides, PCBs, Pesticides, Herbicides, 

Grain size, Total GRO, DRO, TAL PCBs, VPH, EPH, 

Sample ID Date Depth (bgs) (hours) Laboratory Sample ID EnsysTY’CB (ppm) PCBs Organic Carbon Metals, Cyanide TAL Metals 

DIRECT PUSH SAMPLES (cont.) 
IRX4-DPXO-00 8/5/O 1 O-l’ 1630 1 IRX4-DP80-00 X 
IRX4-DPXO-02 8/5/O 1 3-5’ 1640 1 IR84-DP80-02 X 

-. 
IRX4-DPX l-00 x/5/0 1 O-l’ 1455 
IRX4-DPXl-04 x/5/0 1 7-9’ 1515 
IRX4-DPX2-00 X/5/0 1 O-l’ 1530 
IRX4-DPX2-04 x/5/0 1 7-9 1545 
IR84-DP83-00 8/5/O 1 O-l’ 1600 

I TRQA-MWlhhl 1 I x I I I I 

MONITORING WELL BORINGS 
lRX4-M WI 5-00 7131101 O-l’ 0730 1 IR84-MWl5-00 1 I X 

lRX4-MWl5-04 7/31/01 7-9’ 0810 I IR84-MWlS-04 1 I I I I X I 
lRX4-MW16-00 7/31/01 O-l’ 0930 L..” I.. . . I” “” I. I 
IRS-l-M W 16-07 7/31/01 13-15’ 1000 IRX4-MW16-07 X 
lRX4-MW17-00 7131101 O-l’ 1325 1R84-MW17-00 X 
1RX4-M W 17-07 7/31/01 13-15’ 1435 

I 
.--. . I . . ..- _^ 
1KX4-M W I I-U I I I I I I n 

lRX4-M W I X-00 8/l/01 O-l’ 0710 IRZZA-MWl Q-On 1 .I.“. I,. 1. IV YY x 1_ , 
1RX4-MWlX-04 x/1/01 7-9’ 0736 IR84-MWlX-04 X 
lRX4-M W 19-00 x/1/01 O-1’ 0938 IR84-MW19-00 X 
lRX4-MW19-06 x/1/01 1 l-13’ 1010 IR84-MW19-06 X 

IR84-MW20-00 IRX4 
IRX4-MW20-00 X/l/O1 O-l’ 1300 MW20-OOD X 

IRX4-MW2l-04 x/2/0 1 7-9’ 0815 IR84-MW21-04 X 

IRX4-M W22-02 x/3/0 1 3-5’ 1200 IRX4-MW22-02 X 

lRX4-M W23-01 x/3/01 l-3’ 0925 IR84-MW23-01 X 



‘i 
i 

TABLE 2-1 
SOIL SAMPLE SUMMARY 

OPERABLE UNIT NO. 19, SITE 84/BUILDING 45 AREA 
REMEDIAL INVESTIGATION, CTO-0219 

IMCB CAMP LEJEUNE, NORTH CAROLINA 

f 
jSOlL BORINGS 

Field Analysis Laboratory Analysis 

nsysTYCB (ppm) PCBs 

TCL VOC, SVOC, 
Pesticides, PCBs, 

Grain size, Total GRO, DRO, TAL 
Organic Carbon Metals, Cyanide 

TCL VOCs, SVOCs, 
Pesticides, Herbicides, 

PCBs, VPH, EPH, 
TAL Metals 

IR84-SBOl-02 8/2/O 1 3-5’ 1450 IR84-SBOI-02 X 
IR84-SB02-02 8/2/01 3-5’ 1435 IR84-SB02-02 X 
IR84-SB03-02 8/2/01 3-5’ 1230 IR84.SB03-02 X 
IR84-SB04-02 8/2/O 1 3-5 1500 IR84-SB04-02 X 
IR84-SB05-01 8/3/O 1 1-3’ 1240 IR84-SB05-01 X 

I__.. --_ ^. _ -1 
lK84-SBU6-01 1K114- 

IR84-SB06-01 8/2/O 1 1-3’ 1525 SB06-OlD X 
11184-SB07-01 8/2/01 l-3’ 1545 IR84-SB07-01 X 
IR84-SB08-01 8/2/O 1 1-3’ 1555 IR84-SB08-01 X 
1998 SOlL BORINGS 
IR84-SB02-00 4/t 6198 O-6” IR84-SB02-00 X 
IR84-SB02-01 4/16/98 6-12” IR84-SB02-01 X 
IR84-SB04-00 4/l 6198 O-6” IR84-SB04-00 X 
IR84-SB04-01 4116198 6-12” IR84-SB04-01 X 
IR84-SB08-00 4/16/98 O-6” IR84-SB08-00 X 
lR84-SB08-01 4116198 6-12” IR84-SB08-01 X 
IR84-SB 1 O-00 4/16/98 O-6” IR84-SBIO-00 X 
IR84-SBlO-01 4116198 6-12” IR84-SBlO-01 X 
IR84-SBlS-00 4116198 O-6” IR84-SB15-00 X 
IR84-SB15-01 4/16/98 6-12” IR84-SB15-01 X 
IR84-SB2 I-00 406198 O-6” IR84-SB2 l-00 X 
lR84-SB21-01 4/l 6198 6-12” IR84-SB2 I-O 1 X 
IR84-SB23-00 4116198 O-6” IR84-SB23-00 X 
IR84-SB23-01 4116198 6-12” IR84-SB23-01 X 
IR84-SB25-00 4116198 O-6” IR84-SB25-00 X 
lR84-SB25-01 4/l 6198 6-12” IR84-SB25-01 X 
IR84-SB26-00 4123198 O-6” IR84-SB26-00 x 
IR84-SB26-01 4123198 6-12” IR84-SB26-01 X 
IR84-Sl327-00 4123198 O-6” IR84-SB27-00 X 
IR84-SB27-01 4123198 6-12” IR84-SB27-01 X 
IR84-SB28-00 4123198 O-6” IR84-SB28-00 X 
IR84-SB28-01 4123198 6-l 2” IR84-SB28-01 X 
IR84-SB29-00 4123198 O-6” IR84-SB29-00 X 
IR84-SB29-01 4123198 6-12” IR84-SB29-01 X 



TABLE 2-1 
SOIL SAMPLE SUMMARY 

OPERABLE UNIT NO. 19, SITE 84IBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Field Analysis Laboratory Analysis 

TCL VOC, SVOC, TCL VOCs, SVOCs, 
Pesticides, PCBs, Pesticides, Herbicides, 

Time Grain size, Total GRO, DRO, TAL PCBs, VPH, EPH, 

I Samole ID 1 Date 1 Deoth (bes1I (hours) Laboratorv Samule ID Ens@KB (wrn) PCBs Organic Carbon Metals, Cyanide TAL Metals 
. .-, \ , . . 1 . . . . I 

IR84-SB30-00 4123198 O-6” IR84-SB30-00 X 
IR84-SB30-01 4123198 6-12” IR84-SB30-01 X 
IR84-SB31-00 4123198 O-6” IR84-SB3 I-00 X 
1995 SOIL BORINGS 
IR84-SB31-01 4/23/98 6-l 2” IR84-SB3 l-01 X 

184-SBOlA 1 10/26/95 1 O-6” 1 84-SBOlA X 
84-SBO 1 B 1 10/26/95 1 6-12” ( I 84-SBOIB X I 
84-SB02A lOl26l95 O-6” 84-SB02A X 
84-SB02B 1 O/26/95 6-12” 84-SB02B X 
84-SB03A 1 O/26/95 O-6” 84-SB03A X 
84-Srm7R 14/36/95 h-l 7" 84.8ArnR _. --__- .-.--. _- - _- , -. ----- I 1 X I 
84-SB04A 1 10126/95 1 O-6” 1 84-SB04A X 
84-SBO4B 1 10/26/95 1 6-12” 1 84-SB04B X 

I84-SBOSA t 10/26/95 I O-6” 1 84-SB05A X 
84-SBO5B 1 O/26/95 6-12” 84-SB05B X 
84-SB06A 1 O/26/95 O-6” 84-SB06A X 
84-SBOGB 1 O/26/95 6-12” 84-SB06B X 
84-SB07A 1 O/26/95 O-6” 84-SB07A X 
84-SB07B 10126195 6-12” 84-SB07B X 
X4-SB08A 1 O/26/95 O-6” 84-SB08A X 
84-SB08B 1 O/26/95 6-12” 84-SB08B X 
84-SB09A 1 O/26/95 O-6” 84-SB09A X 
84-SB09B 1 O/26/95 6-12” 84-SB09B X 
S4-SB I DA 1 O/26/95 O-6” 84-SBIOA X 
84-SB 1 OB IO/26195 6-12” , 84-SBIOB X 

NOTES: 
ID = ldentitication 
TAL = Target Analytc List 
TCL = Target Compound List 
VOC = Volatile Organic Compound 
SVOC = Semivolatile Organic Compound 
PCB = Polychlorinated biphenyl 
GRO = Gasoline Range Organics 
DRO = Diesel Range Organics 



TABLE 2-l 
SOIL SAMPLE SUMMARY 

OPERABLE UNIT NO. 19, SITE SWBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Time 
Sample ID Date Depth (bgs) (hours) 

VPH = Volatile Petroleum Hydrocarbon 
EPH = Extractable Petroleum Hydrocarbon 

Laboratory Sample ID 

Field Analysis Laboratory Analysis 

EnsysWZB (ppm) PCBs 

TCL VOC, SVOC, TCL VOCs, SVOCs, 
Pesticides, PCBs, Pesticides, Herbicides, 

Grain size, Total GRO, DRO, TAL PCBs, VPH, EPH, 
Organic Carbon Metals, Cyanide TAL Metals 



TABLE 2-2 
GROUNDWATER SAMPLE SUMMARY 

OPERABLE UNIT NO. 19, SITE 84IBUILDING 45 AREA 
REMEDIAL INVESTIGATION, CTO-0219 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Sample ID Date 
Time 

(hours) Laboratory Sample ID PCBs 

Laboratory Analysis 

TCL VOCs 

TCL VOC, SVOC, 
Pesticides, PCBs, 

Herbicides, TAL Metal, 
VPH, EPH 

NOTES: 
ID = Identification 
TAL = Target Analyte List 
TCL = Target Compound List 
VOC = Volatile Organic Compound 
SVOC = Semivolatile Organic Compound 
PCB = Polychlorinated biphenyl 
GRO = Gasoline Range Organics 
DRO = Diesel Range Organics 
VPH = Volatile Petroleum Hydrocarbon 
EPH = Extractable Petroleum Hydrocarbon 























































TABLE 2-15
DESCRIPTION OF REMEDIAL ALTERNATIVES FOR SITE 84 OU 19

MCB CAMP LEJEUNE, NORTH CAROLINA 

Alternative Components/Details Cost (1)

RAA 1 - No Action Not Applicable Capital Cost $0
Annual O&M $0

Present Worth O&M   $0
Time Frame >20 years

RAA 2 - Excavation 
to 1 ppm PCBs Mobilization/Demobilization Capital Cost $6,400,370

E&S Controls, Utility Location Annual O&M $0

Site Road Present Worth O&M $0
Utility Shutoff and Replacement Time Frame 1 year
Dozer and Operator
Excavation Laborer
Excavator and Operator
Transportation and Disposal <50 ppm
Transportation and Disposal >50 ppm
Confirmation Sampling & Field Analysis
Lab Analysis
Backfill Hauling
Backfill Spreading and Compaction
Seeding and Mulch
Site Supervision, Equipment and Expenses
Project Manager and Expenses

RAA 3 - 1 ppm PCB 
Soil Cover with 
LUCs Mobilization/Demobilization Capital Cost $559,221

E&S Controls, Utility Location Annual O&M $2,592

Site Road Present Worth O&M $50,804
Dozer and Operator Time Frame >20 years
Lab Analysis
Poly Sheeting
Soil Cover Material Hauling
2' Soil Cover Spreading with Compaction
Seeding and Mulch
Site Supervision, Equipment and Expenses
Project Manager and Expenses
LUCs - Yrly Grounds/Fence Maintenance

NAVFAC1905/354/Reports/R3/Tables/Table 2-15 Rev 1 1 of 2



TABLE 2-15
DESCRIPTION OF REMEDIAL ALTERNATIVES FOR SITE 84 OU 19

MCB CAMP LEJEUNE, NORTH CAROLINA 

Alternative Components/Details Cost (1)

RAA 4 - PCB 
Removal Actions 
with LUCs LUCs - Yrly Grounds/Fence Maintenance Capital Cost $0

Annual O&M $2,592

Present Worth O&M $50,804
Time Frame >20 years

(1)  The NTCRAs approximate cost of $3.5 million should be added to each alternative.

NAVFAC1905/354/Reports/R3/Tables/Table 2-15 Rev 1 2 of 2



TABLE 2-16 
RELATIVE RANKING OF REMEDIAL ALTERNATIVES 

SITE 84 OU 19 
MCB CAMP LEJEUNE, NORTH CAROLINA 

 

Evaluation  

Criteria 

Alternative 

RAA 1 

Alternative 

RAA 2 

Alternative  

RAA 3 

Alternative 

RAA 4 

Overall Protection of 
Human Health & 
Environment 

○ ◙ ● ● 
Compliance with 
ARARs ○ ◙ ◙ ◙ 
Long-Term 
Effectiveness & 
Permanence 

○ ◙ ● ● 

Reduction of Toxicity, 
Mobility, or Volume 
Through Treatment 

○ ○ ○ ○ 

Short-Term 
Effectiveness ○ ● ◙ ◙ 
Implementability ○ ◙ ◙ ◙ 
Cost ○ ○ ● ◙ 
Ranking:  
 ◙ High 
 ● Moderate 
 ○ Low 

    

 
 
Rankings are provided as qualitative descriptions of the relative compliance of each alternative 
with the criteria. 
 
Note: 
Alternative RAA 1 – No Action 
Alternative RAA 2 – Excavation to 1 ppm PCBs 
Alternative RAA 3 – 1 ppm PCBs Soil Cover with LUCs 
Alternative RAA 4 – PCB Removal Actions with LUCs 
 



TABLE 2-17 
CHEMICAL-SPECIFIC TBC 

Site 84 OU 19 
MCAS Camp Lejeune, North Carolina 
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Action Requirements Prerequisite Citation 

 Cleanup Levels  
Cleanup Levels for PCBs at 
Superfund Sites 

Recommends PCB cleanup levels 
within range of 10-25 ppm for 
industrial sites. 

CERCLA site with PCB contamination 
in soils greater than 1 ppm — To Be 
Considered (TBC) 

USEPA Guidance on Remedial 
Actions for Superfund Sites with 
PCB Contamination, OSWER 
9355.4-01 FS (1990) 

 



TABLE 2-18 
ACTION SPECIFIC ARARS and TBC 
MCAS Camp Lejeune, North Carolina 

NAVFAC1905/354/R3/Tables/Table 2-18-Rev 1 1 

Action  Requirements  Prerequisite  Citation  

 Waste Generation/Management  
Storage and Disposal of PCB waste  PCB remediation waste, including 

PCB sewage sludge, is regulated for 
cleanup and disposal in accordance 
with CFR 761.61.  

Generation and disposal of waste 
containing PCBs at concentrations ≥ 
50 ppm — applicable  

40 CFR 761.50(a)  

Management of PCB waste  Any person cleaning up and disposing 
PCBs shall do based on the 
concentration at which the PCBs are 
found. 

Generation of PCB remediation waste 
as defined in 40 CFR 761.3— 
applicable  

40 CFR 761.61  

 Storage  
Storage of PCB remediation waste  Waste must be placed in a pile that: 

•is designed and operated to control 
dispersal by wind, where necessary, 
by means other than wetting  

Temporary storage of PCB 
remediation waste or PCB bulk 
product waste at cleanup site or site of 
generation for up to 180 days — 
applicable  

40 CFR 761.65(c)(9)(i)  

 • Does not generate leachate through 
decomposition or other reactions  

 40 CFR 761.65(c)(9)(ii)  

 • is at a storage site with a liner 
designed, constructed, and installed to 
prevent any migration of wastes off or 
through the  liner into adjacent 
subsurface soil, groundwater or 
surface water. 

 40 CFR 761.65(c)(9)(iii)(A) 
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ACTION SPECIFIC ARARS and TBC 
MCAS Camp Lejeune, North Carolina 
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Action  Requirements  Prerequisite  Citation  

 Treatment/Disposal  
Disposal of decontamination PCB 
waste and residues  

Decontamination waste and residues shall 
be disposed of at their existing PCB 
concentration unless otherwise specified.  

Generation of PCB waste residues 
that requires disposal — applicable 

40 CFR 761.79(g)  

 Shall be disposed of in accordance with 
provisions for wastes from cleanup of PCB 
remediation waste at 40 CFR 
761.61(a)(5)(v).  

Non-liquid cleaning materials and 
PPE resulting from 
decontamination  — applicable  

40 CFR 761.79(g)(6)  

Disposal of PCB remediation waste 
(self-implementing option)  

May be sent off site for decontamination or 
disposal provided the waste is either 
dewatered on site or transported off site in 
containers meeting the requirements of DOT 
HMR at 49 CFR parts 171-180.  

Generation of bulk PCB 
remediation waste (as defined in 40 
CFR 761.3) for disposal — 
applicable  

40 CFR 761.61(a)(5)(i)(B)  

 Shall be disposed of in accordance with the 
provisions at 40 CFR 761.61(a)(5)(v)(A).  

Bulk PCB remediation waste which 
has been de-watered and PCB 
concentration < 50 ppm — 
applicable  

40 CFR 761.61(a)(5)(i)(B)(2)(ii)  

Shall be disposed of: •in a hazardous waste 
landfill permitted by EPA under §3004 of 
RCRA; or 

Bulk PCB remediation waste which 
has been de-watered and with a 
PCB concentration ≥ 50 ppm — 
applicable  

40 CFR 761.61(a)(5)(i)(B)(2)(iii)   

• in a hazardous waste landfill permitted by 
a State authorized under §3006 of RCRA; or 

  

 • in a PCB disposal facility approved under 
40 CFR 761.60  
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ACTION SPECIFIC ARARS and TBC 
MCAS Camp Lejeune, North Carolina 
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Action  Requirements  Prerequisite  Citation  

 Treatment/Disposal  
Disposal of PCB cleanup wastes (e.g., 
PPE, rags, non-liquid cleaning 
materials) (self- implementing option)  

Shall be disposed of either: •in a facility 
permitted, licensed or registered by a 
State to manage municipal solid waste 
under 40 CFR 258 or non-municipal, 
non-hazardous waste subject to 40 CFR 
257.5 thru 257.30; or  

Generation of non-liquid PCBs at 
any concentration during and from 
the cleanup of PCB remediation 
waste — applicable  

40 CFR 761.61(a)(5)(v)(A)  

 • in a RCRA Subtitle C landfill 
permitted by a State to accept PCB 
waste; or  

  

 • in an approved PCB disposal facility; 
or  

  

 • through decontamination under 40 
CFR 761.79(b) or (c).  

  

Disposal of PCB waste in North 
Carolina Hazardous Waste Disposal 
Facility  

PCBs of 50 ppm or greater 
concentration shall not be disposed of in 
a hazardous waste disposal facility.  

Generation of PCB remediation 
waste ≥ 50 ppm — relevant and 
appropriate  

NCGS 130A-294(h)(6)  

Disposal of PCB waste in North 
Carolina Municipal Solid Waste 
Landfill (MSWLF)  

PCB waste as defined in 40 CFR 761 is 
prohibited from disposal at a MSWLF 
unit.  

Generation of PCB wastes as defined 
in 40 CFR 761 — applicable  

15A NCAC 13B.1626(1)(b)(ii)  

Disposal of PCB waste in North 
Carolina Construction and Demolition 
Landfill (CDLF)  

PCB waste as defined in 40 CFR 761 is 
prohibited from disposal at a CDLF 
unit.  

Generation of PCB wastes as defined 
in 40 CFR 761 — applicable  

15A NCAC 13B.0542(e)(8)  

 Decontamination/Cleanup  
Decontamination of movable 
equipment contaminated by PCBs 
(self-implementing option)  

May decontaminate by: •swabbing 
surfaces that have contacted PCBs with 
a solvent; •a double wash/rinse as 
defined in 40 CFR 761.360-378; or  

Movable equipment contaminated by 
PCBs, tools and sampling equipment 
— relevant and appropriate  

40 CFR 761.79(c)(2)  
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ACTION SPECIFIC ARARS and TBC 
MCAS Camp Lejeune, North Carolina 
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Action  Requirements  Prerequisite  Citation  

 Decontamination/Cleanup  
 • another applicable decontamination 

procedure under 40 CFR 761.79.  
  

Cleanup verification for self-
implementing option(s)  

Must collect and analyze samples to 
verify the cleanup and on-site disposal 
of bulk PCB remediation waste and 
porous surfaces in accordance with 40 
CFR 761.280-298 (Subpart O).  

Collection and analysis of samples to 
verify cleanup of bulk PCB 
remediation waste - relevant and 
appropriate  

40 CFR 761.61(a)(6)(i)  

 Self-implementing cleanup of PCB 
remediation waste is complete.  

Sample analysis results in measurement 
of PCBs less than or equal to levels 
specified in 40 CFR 761.61(a) — 
relevant and appropriate  

40 CFR 761.61(a)(6)(ii)(A)  

 Cleanup is not complete and must either 
dispose of the sampled PCB 
remediation waste, or reclean the waste 
represented by the sample and reinitiate 
sampling and analysis in accordance 
with 40 CFR 761.61(a)(6)(i).  

Sample analysis results in measurement 
of PCBs greater than or equal to levels 
specified in 40 CFR 761.61(a) — 
relevant and appropriate  

40 CFR 761.61(a)(6)(ii)(B)  

Cleanup levels for bulk PCB 
remediation waste left in place (self-
implementing option)  

May remain on site without further 
conditions.  

Bulk PCB remediation waste remaining 
in a high occupancy area (as defined in 
40 CFR 761.3) at concentrations ≤1 
ppm — relevant and appropriate  

40 CFR 761.61(a)(4)(i)(A)  

 Shall be covered with a cap meeting the 
requirements of 40 CFR 761.61(a)(7) 
and 40 CFR 761.61(a)(8) [See below].  

Bulk PCB remediation waste remaining 
in a high occupancy area (as defined in 
40 CFR 761.3) at concentrations > 1 
ppm and ≤ 10 ppm — relevant and 
appropriate  

40 CFR 761.61(a)(4)(i)(A)  
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ACTION SPECIFIC ARARS and TBC 
MCAS Camp Lejeune, North Carolina 
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Action  Requirements  Prerequisite  Citation  

 Decontamination/Cleanup  
 May remain on site without further conditions.  Bulk PCB remediation waste 

remaining in a low occupancy 
area (as defined in 40 CFR 
761.3) at concentrations ≤ 25 
ppm— relevant and 
appropriate  

40 CFR 761.61(a)(4)(i)(B)(1)  

 May remain on site if the site is secured by a fence 
and marked with a sign including the ML mark.  

Bulk PCB remediation waste 
remaining in a low occupancy 
area (as defined in 40 CFR 
761.3) at concentrations > 25 
ppm and ≤ 50 ppm — relevant 
and appropriate  

40 CFR 761.61(a)(4)(i)(B)(2)  

 Shall be covered with a cap meeting the 
requirements of 40 CFR 761.61(a)(7) and 40 CFR 
761.61(a)(8) [See below].  

Bulk PCB remediation waste 
remaining in a low occupancy 
area (as defined in 40 CFR 
761.3) at concentrations > 50 
ppm and ≤ 100 ppm — relevant 
and appropriate  

40 CFR 761.61(a)(4)(i)(B)(3)  

Cap requirements for Bulk PCB 
remediation waste left in place (self-
implementing option)  

Must do so in accordance with 40 CFR 264.310(a) 
and ensure it complies with the permeability, 
sieve, liquid limit and plasticity index parameters 
in 40 CFR 761.75(b)(1)(ii) thru (b)(1)(v).  

Designing and constructing a 
cap for on-site disposal of PCB 
remediation waste — relevant 
and appropriate  

40 CFR 761.61(a)(7)  

 Must be of sufficient strength to maintain its 
effectiveness and integrity.  
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ACTION SPECIFIC ARARS and TBC 
MCAS Camp Lejeune, North Carolina 
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Action  Requirements  Prerequisite  Citation  
 Decontamination/Cleanup  
 May not be contaminated at a level ≥1 ppm 

PCBs.  
  

 A cap of compacted soil shall have a 
minimum thickness of 15 cm (10 inches).  

  

 Institutional Controls  
Deed restrictions for caps, fences, 
and low occupancy areas  

Must maintain the fence or cap, in 
perpetuity.  

Use of a cap or fence at PCB 
remediation waste cleanup site — 
relevant and appropriate  

40 CFR 761.61(a)(B)  

 Within 60 days of completion of cleanup 
activity shall record, in accordance with 
State law, a notation on the deed to the 
property, or on some other instrument 
which is normally examined during a title 
search, that will in perpetuity notify any 
potential purchaser of the property:  

Use of a cap or fence at low 
occupancy PCB remediation waste 
cleanup site —relevant and 
appropriate  

40 CFR 761.61(a)(8)(i)(A)  

 • that land has been used for PCB 
remediation waste disposal and is restricted 
to use as a low occupancy area as defined 
in 40 CFR 761.3.  

 40 CFR 761.61(a)(8)(i)(A)(1)  

 
• of existence of the fence or cap and the 
requirements to maintain the fence or cap.  

 40 CFR 761.61(a)(8)(i)(A)(2)  
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ACTION SPECIFIC ARARS and TBC 
MCAS Camp Lejeune, North Carolina 
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Action  Requirements  Prerequisite  Citation  
 Institutional Controls  
 

• the applicable cleanup levels left at the 
site, inside the fence, and/or under the cap.  

 40 CFR 761.61(a)(8)(i)(A)(3)  

 May remove a fence or cap after 
conducting additional cleanup activities and 
achieving levels specified in 40 CFR 
761.61(a)(4) which do not require a cap or 
fence and remove the notice on the deed no 
earlier than 30 days after achieving these 
levels.  

 40 CFR 761.61(a)(8)(ii)  

Notice of Contaminated Site Prepare and certify by professional land 
surveyor a survey plat, which identifies 
contaminated areas and entitled “NOTICE 
OF CONTAMINATED SITE” and includes 
a legal description of the site that would be 
sufficient as a description in an instrument 
of conveyance and meet the requirements 
of NCGS 47-30 for maps and plans. 

Contaminated site subject to current 
or future use restrictions included in 
a remedial action plan as provided in 
G.S. 143B-279.9(a) — TBC 

NCGS 143B-279.10(a) 

 The Survey plat shall identify: 
• the location and dimensions of any 
disposal areas and areas of potential 
environmental concern with respect to 
permanently surveyed benchmarks; 
• the type location, and quantity of 
contamination known to exist on the site; 
and 
•any use restriction on the current or future 
use of the site.  

 NCGS 143B-279.10(a)(1)-(3) 
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ACTION SPECIFIC ARARS and TBC 
MCAS Camp Lejeune, North Carolina 
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Action  Requirements  Prerequisite  Citation  
 Institutional  
 Notice (survey plat) shall be filed in the 

register of deeds office in the county which 
the site is located in the grantor index under 
the name of the owner. 

 NCGS 143B-279.10(b) and (c) 

 The deed or other instrument of transfer 
shall contain in the description section, in 
no smaller type than used in the body of the 
deed or instrument, a statement that the 
property is a contaminated site and 
reference by book and page to the 
recordation of the Notice. 
 

Contaminated site subject to current 
or future use restrictions as provided 
in G.S. 143B-279.9(a) that is to be 
sold, leased, conveyed or transferred 
— TBC 

NCGS 143B-279.10(e) 

 Transportation  
Transportation of PCB waste off 
site  

Must comply with the manifesting 
provisions at 40 CFR 761.207 through 218.  

Relinquishment of control over  PCB 
waste by transporting, or offering for 
transport — applicable  

40 CFR 761.207(a)  

Transportation of hazardous 
materials  

Shall be subject to and must comply with 
all applicable provisions of the HMTA and 
DOT HMR at 49 CFR 171-180.  

Any person who, under contract with 
a department or agency of the federal 
government, transports “in 
commerce,” or causes to be 
transported or shipped, a hazardous 
material — applicable  

49 CFR 171.1(c)  
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Action  Requirements  Prerequisite  Citation  
 Sediment and Erosion Control   
Managing storm water, surface 
water, and sedimentation  

Persons conducting land-disturbing activity 
shall take all reasonable measures to protect 
all public and private property from damage 
caused by such activities. Must comply with 
the provisions of 04B.0106, .0107, .0108, 
.0113, and .0116 for an erosion and 
sedimentation control plan.  

Conducting land-disturbing activities 
—relevant and appropriate  

15A NCAC 4B.0105  

 Air Quality Control   
Managing fugitive dust emissions  Implement plan outlining actions (e.g. 

wetting dry soils) to control dust emissions 
that could travel beyond the site boundary.  

Conducting activities that will 
generate fugitive dust emissions — 
relevant and appropriate  

15A NCAC 02D.0540(c) through 
(f)  

 
ARAR = applicable or relevant and appropriate requirement 
 CDLF = Construction and Demolition Landfill 
 CFR = Code of Federal Regulations 
 DOT = U.S. Department of Transportation 
>greater than 
 ≥ greater than or equal to 
 ≤ less than or equal to 
 HMR = Hazardous Materials Regulations 
 HMTA = Hazardous Materials Transportation Act 
 ML = Large Mark 
 MSWLF = Municipal Solid Waste Landfill 
 NCAC = North Carolina Administrative Code 
 NCGS = North Carolina General Statutes 
 PCB = polychlorinated biphenyl 
 PPE = personal protective equipment RCRA = Resource Conservation and Recovery Act of 1976 
 USEPA = United States Environmental Protection Agency  



TABLE 2-19
COST ESTIMATE:  RAA 4 - PCB REMOVAL ACTIONS WITH LUCs

SITE 84 OPERABLE UNIT 19
MCB CAMP LEJEUNE, NORTH CAROLINA

Cost Item Unit Qty Unit Cost Total Cost Comments
DIRECT CAPITAL COSTS
Capital Costs $0

PROFESSIONAL SERVICES
Professional Services $0

ANNUAL OPERATION & MAINTENANCE
Annual Grounds Maintenance LS 2 $860 $1,720 Vendor quote
Est. $200/acre/event x 4.3 acres = $860.00
Area:  4.3 acres;  Events per year: 2

Annual Fence Maintenance LS 1 $200 $200 Engineer's Experience

Annual O&M Subtotal Cost $1,920
Present Cost of Annual O&M for 30 years $37,633
Effective Interest Rate of 3%
Present Worth Factor:  19.6005

SUBTOTAL PROJECT COST $37,633
Contingency 35% $13,172 Total 35% Contingency (20% Scope and 15% Bid)
TOTAL PROJECT COST $50,804
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FIGURE 2-3
CONCEPTUAL SITE MODEL
SITE 84/BUILDING 45 AREA

MCB CAMP LEJEUNE, NORTH CAROLINA
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APPENDIX B  
 

STATISTICAL SUMMARIES 
 

 
 
 



VOLATILES (uglkg) 
2-Butanone (MEK) 
Acetone 
Ethylbenzene 
Xylenes, total 
SEMIVOLATILES (ug/kg) 
2-Methylnaphthalene 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofunn 
Dibenzothiophene 
Fluoranthene 
Fluorene 
Hexachlorocyclopentadiene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
PESTICIDES / PCBs (@kg) 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
BHC, alpha- 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Endosulfan Sulfate 
Endrin 
Endtin Aldehyde 
Endrin Ketone 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor ._ .^ 
Amcior- 1 L45 

Aroclor-1254 
Aroclor-1260 
TOTAL PETROLEUM HYDROCARBONS 
Gasoline Range Organics (ugikg) 
Diesel Range Organics (mg/kg) 

STATISTICAL SUMMARY 
SURFACE SOIL ORGANICS (BEFORE NON-TCRA) 

SITE 84 - BUILDING 4.5 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Uuuer 95% 
Half Non-Detects Deviation Conf;dence Level 

Log Arithmatic Mean Log Standard Log Upper95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Distributed Distributed 

4.156 11.5086 8.694 0.6954 0.9391 5.026 NO NO 
32.986 139.4356 80.6976 0.7825 1.6322 27.302 NO NO 
13.524 65.9326 36.0846 -0.8298 1.392 2.8487 NO NO 
6.098 23.719 14.2346 0.3068 1.0268 4.1666 NO NO 

3872.64 18371.7849 10159.0324 4.1927 1.9145 1957.7469 NO NO 
1113.61 3988.8041 2538.5449 4.6483 1.9799 3698.151 NO NO 
2765.16 11142.1485 6577.741 4.7655 2.226 I 12398.0323 NO NO 
8480.65 37850.3955 21432.1645 5.0833 2.5 139 69003.872 NO NO 
6195.62 29872.143 I 17017.1643 5.0853 2.4018 3045 I .0555 NO NO 
1151.34 33853.2607 19335.129 5.1069 2.4814 40857.7396 NO NO 
2668.0 1 10932.6136 6408.893 1 4.8849 2.1419 10702.8685 NO NO 
5342.31 23907.244 1 13522.8662 4.8932 2.3125 18652.775 I NO NO 
249.16 757.1721 508.8465 4.149 I .2865 335.48 14 NO NO 
1781.41 7560.2762 4368.3586 4.6035 1.939 3157.2101 NO NO 
8181.1 35840.1916 20444.77 4.9955 2.6262 96011.8922 NO NO 
866.87 3374.0754 202 I .3992 4.4527 I .7466 1413.752 NO NO 
565.06 1780.6617 1174.3605 4.4221 1.6969 1213.8138 NO NO 
424.5 474.4687 2542.7629 5.561 1.5165 53170.6124 NO NO 

13872.39 59734.8088 343 12.2356 5.302 2.1876 243222.2476 NO NO 
1386.4 4099.7877 2789.2509 4.6603 2.0983 7468.83 12 NO NO 
274.92 837.8442 561.6106 4.2215 1.2911 363.9421 NO NO 
2808.47 11732.6127 6823.0939 4.9923 2.0429 8790.9605 NO NO 
414.22 1487.8391 923.3235 4.1675 I .4969 525.3675 NO NO 
9728.61 35918.5115 220 19.0792 5.3335 2.8627 338404.524 NO NO 
12012.07 49145.8751 29033.9378 5.2512 2.8377 281986.6034 NO NO 

188.7217 
57.6834 
139.1054 
43.953 

4440.6149 
5354.5368 
161.4489 
29.4785 
51.5977 
144.0729 
25.551 

1905.7238 
4 18.4958 
81.1649 

^^^_ ^^^^ LLL3.&!1(21 
952.7253 
5200.1973 

629.5887 
116.1411 
272.1248 
94.4888 

11330.7056 
13680.73 16 
312.5785 
55.5895 
126.1254 
305.946 
51.5384 

5 110.5467 
1066.6831 
163.8893 

. ,^,_ __^. 10603.3/~1 
5418.892 

21242.6787 

414.1455 1.3849 
99.2676 I .2707 

236.5395 2.1059 
17.7847 0.3889 

8497.5663 2.009 
10252.9134 2.0989 
273.3674 2.2288 
48.9261 0.503 
102.7568 0.661 I 
251.1057 2.017 
43.5813 0.3944 

3735.55 15 1.4979 
800.421 I.1572 
138.5003 1.6218 

-.,. .,..m ^ _,._,? JiO4.LOxJ ,.bem 
1896.809 4.446 
8901.114 6.1559 

2.7326 
2.5696 
2.6495 
2.6074 
4.0683 
4.1437 
2.63 

2.7462 
2.5407 
2.5585 
2.6089 
3.7196 
3.1905 
2.587 

2.2265 
I.8817 
2.6293 

4806.2789 
2277.8 123 
7135.9174 
1089.5109 

44122769.18 
75346385.18 
7482.7026 
1949.9272 
1109.8717 
4298.5396 
1026.8434 

1785114.862 
41553.3341 

3224. I33 
.r,l-nn,* ‘J”,.“OII 
9152076 

54561.1153 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NA NO 
NA NO 
NA NO 

88.3182 262.5713 23 I .8076 2.6286 1.3771 207.0752 NO NO 
188.3636 159.3614 275.4511 4.6127 1.4423 1794.0789 YES YES 

ss-o.xls l/9/02 



VOLATILES (ug/kg) 
2-Butanone 
Acetone 
Ethylbenzene 
Xylenes (total) 
SEMIVOLATILES &/kg) 
2-Methyinaphthalene 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
bis(2-Ethylhexyl) phthalate 
PESTICIDEWPCBs (q/kg) 
4,4’-DDD 
4/V-DDE 
4,4’-DDT 
Dieldrin 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Methoxychlor 
PCB-1248 
PCB-1260 
alpha-BHC 
alpha-Chlordane 
gamma-Chlordanc 

STATISTICAL SUMMARY 
SURFACE SOIL ORGANICS (AlWER NON-TCRA) 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level 

7.823 1 15.6097 15.5392 1.0053 1.2437 19.3652 NO 
62.3923 192.1795 157.39 1.393 2.1181 1370.4539 NO 
25.7162 9 1.426 70.9097 -0.5316 1.9169 52.6968 NO 
10.7885 32.8821 27.0427 0.5751 1.3949 21.5783 NO 

7145.3846 25495.8663 19748.435 4.2821 2.336 57887.4821 NO 
436.7115 946.2948 904.4815 4.2122 1.7354 2607.5 134 NO 
626.9615 1415.2644 1326.5513 4.237 1 1.89 5680.1834 NO 
639.9038 1654.1682 1457.5879 4.3 121 1.8124 4762.1187 NO 
563.5769 1590.6887 1349.882 4.3275 1.6788 2476.9142 NO 
658.1538 1948.1056 1621.1363 4.3113 1.7268 2806.5731 NO 
409.1346 931.9507 869.8141 4.2511 1.665 1 2205.0483 NO 
395.9808 1043.4598 911.7811 4.1802 1.6154 1780.3472 NO 
260.5577 585.6401 550.0498 4.1134 1.4921 950.0093 NO 
770.7308 1938.3063 1728.8693 4.2067 1.967 7112.7112 NO 
190.5577 359.7391 368.383 4.0555 1.3918 695.3267 NO 
235.4615 508.11 486.6291 4.0668 1.4743 866.123 1 NO 
1409.9038 4407.949 3588.8297 4.3983 2.009 18367.1219 NO 
957.3077 2519.751 2202.8645 4.3 149 2.0521 19839.2658 NO 
379.7 115 887.0876 818.2143 4.4192 1.5175 1718.185 NO 
145.4231 243.31 19 265.6964 3.9704 1.2971 507.003 I NO 

3092.0962 7514.1123 6806.4527 4.6219 2.5102 364569.603 NO 
2044.4038 5014.6483 4523.2317 4.4593 2.3076 61662.1556 NO 
143.0769 217.6981 250.6889 4.1369 1.2224 423.4872 NO 

4.7923 9.4489 9.9559 0.294 1.5525 42.5673 NO 
0.9634 1.1283 1.58 -0.539 0.9672 2.3296 NO 
2.3295 2.8733 3.8997 0.2974 1.0034 6.7623 NO 
8.9886 16.3255 17.9101 0.8188 1.6179 87.744 NO 
9.0733 14.3462 16.5108 0.1032 2.4117 1674.0436 NO 
1.078 1.2983 1.7875 -0.4562 0.9941 2.6655 NO 

15.0083 22.6857 26.7692 I .274X 1.8278 292.8899 NO 
4.6454 8.4225 9.0119 -0.2703 2.0262 241.993 NO 
13.7394 25.1664 26.7863 0.7878 2.0377 728.8098 NO 

274.7146 1041.3204 472.3 172 3.7408 1.9609 619.4323 NA 
5980.374 23024.5561 10349.5489 6.2315 2.7379 95624.6868 NA 

2.2723 6.2191 5.6709 -0.7161 1.3487 6.7765 NO 
4.4302 11.8434 10.9024 -0.2306 1.5623 25.9446 NO 
4.777 12.7355 11.7367 -0.2243 1.6224 31.3477 NO 

Half Non-Detects Deviation Confidence Level Distributed Distributed 

NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

ntcra SG I I9102 



METALS (m&kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium VI 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

STATISTICAL SUMMARY 
SURFACE SOIL INORGANICS (BEFORE NON-TCRA) 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard 
Half Non-Detects Deviation 

Upper 95% 
Confidence Level 

Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Distributed Distributed 

2634.8 1113.4972 3015.8125 7.8014 0.3879 3058.165 YES 
0.8184 0.7405 1.0718 -0.5386 0.8243 1.2215 NO 
1.9264 2.426 2.7565 0.1091 1.0399 3.4921 YES 
13.024 12.8689 17.4274 2.2534 0.7877 18.6569 YES 
0.0405 0.0179 0.0466 -3.2946 0.4177 0.0478 NO 
0.1385 0.1669 0.1956 -2.6611 1.1918 0.283 NO 

15241.44 2779 1.2265 24750.9436 8.1506 1.943 110808.1108 YES 
4.906 3.8827 6.2346 I .4028 0.578 6.1195 YES 
0.2852 0.1408 0.3334 -1.3747 0.526 0.3619 NO 
11.2564 28.8671 21.134 1.1828 1.4851 25.8965 YES 
1934.24 653.1912 2157.7467 7.5044 0.3807 2259.8164 YES 
22.418 24.0664 30.653 2.5401 1.1587 48.4601 YES 
318.48 401.0414 455.7069 5.2644 0.9583 498.509 1 YES 

12.7 7.849 15.3857 2.3457 0.6679 17.487 YES 
0.0345 0.0489 0.05 12 -4.0278 1.1323 0.065 NO 
1.3036 0.6648 1.5311 0.1418 0.512 1.6273 YES 
90.66 66.2879 113.3422 4.2472 0.7593 132.287 YES 

0.2004 0.0965 0.2334 -1.6685 0.308 0.2225 NO 
47.932 56.6574 67.3188 3.5551 0.649 1 51.4455 NO 
0.2898 0.0672 0.3 128 -1.2552 0.1668 0.3068 NO 
4.804 1.7319 5.3966 1.5109 0.3507 5.5 127 YES 
25.698 34.2045 31.402 2.4608 1.3582 7 1.4459 YES 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
YES 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
NO 

ss-i.xls 1 I9102 



METALS (mgkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Vanadium 
Zinc 

STATISTICAL SUMMARY 
SURFACE SOIL INORGANICS(AFTER NON-TCRA) 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Level Distributed Distributed 

2770.7692 1302.5965 3414.6653 7.842 0.4129 3565.2193 YES 
0.6712 0.6039 0.9697 -0.7261 0.8046 1.2459 NO 
1.6838 1.7726 2.56 0.044 1.0817 5.2567 YES 
8.6346 6.0601 11.6302 1.9736 0.6061 13.0936 YES 
0.066 0.0706 0.1009 -3.1666 0.9207 0.1373 NO 

4368.2308 5763.7217 7217.3387 7.3914 1.6208 44854.7932 YES 
3.673 1 1.6285 4.478 1 1.2151 0.4305 4.8078 YES 
0.2527 0.104 0.3041 -1.4798 0.5178 0.3636 YES 
4.6085 7.6318 8.381 0.6342 1.3619 2 1.0996 YES 

1921.5385 652.4038 2244.033 1 7.509 0.3375 2347.4881 YES 
20.4962 24.28 1 32.4987 2.2467 1.3522 103.3368 YES 
159.4154 97.6897 207.705 I 4.8695 0.6919 265.7 173 YES 
8.8615 3.9329 10.8056 2.073 1 0.5 146 12.6483 YES 
0.039 1 0.0659 0.0717 -4.2392 1.362 0.1614 NO 
1.1523 0.709 1.5028 -0.0 149 0.5696 1.6733 YES 

71.2654 64.0807 102.9416 3.9667 0.7948 129.1197 YES 
0.2227 0.1284 0.2862 - 1.5949 0.395 1 0.2757 NO 
4.9154 2.1023 5.9546 1.5228 0.3747 6.1084 YES 
12.5115 13.689 19.2782 1.9059 1.221 45.353 1 YES 

NO 
NO 
NO 
NO 
NO 
NO 
YES 
YES 
NO 
YES 
NO 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 

ntcra ss-i.xIs I/9/02 



VOLATILES (@kg) 
1,2-Dichloroethene (total) 
ZButanone (MEK) 
Acetone 
Benzene 
Chloroform 
Ethylbenzene 
Methylene Chloride 
Styrene 
Tolnene 
Xylenes. total 
SEMIVOLATILES (@kg) 
ZMethylnaphthalene 
Acenaphthene 
Anthracene 
Benzo(a)anUtracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Ben.zo(k)ffuoranthene 
Bis(2-ch~oroethoxy)mettntne 
Bis(2-ethylhexyl)phthalate 
Carbazole 
Chrysene 
Dibenz(a.h)anthracene 
Dibenzofuran 
Fhtoranthene 
Fluorene 
Hexachlorocyclopentadiene 
Indeno(l,2,3cd)pyrene 
Naphthalene 
Phenanthrene 
Phthalic anhydride 
Pyrene 
PESTICIDES I PCBs (ug/kg) 
4.4’-DDD 
4,4-DDE 
4,4’-DDT 
BHC, beta- 
Chlordane, alpha- 
Chlordane, gamma- 
Dieldrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Arcclor-1248 
Aroclor-12S4 
Aroclor-1260 
TOTAL PETROLEUM HYDROCARBONS 
Gasoline Range Organ& Q/kg) 
Diesel Range Organics (mgkg) 

Arithmatic Mean Standard 
Half Non-Detects Deviation 

8.862 20.8566 16.3297 0.5267 
14.8272 30.3582 25.6969 1.2217 
33.6978 99.046 69.1612 1.2952 
14.3874 40.5219 28.8962 -0.0503 
2.061 3.6518 3.3685 -0.1655 

117.556 334.0055 237.1464 0.3006 
12.3424 30.6326 23.3104 0.5616 
3.1375 6.3352 5.4058 -0.405 
11.3663 35.0249 23.9069 -0.3018 
263.413 849.1781 567.4606 1.2224 

1222.9355 5054.6093 2763.7672 3.8689 
87.1048 181.3039 142.3729 3.7443 
87.0726 163.8882 137.0318 3.7472 

191.7581 552.1553 360.0754 3.9605 
177.9355 478.9863 323.9482 4.0278 
196.2823 524.1832 356.0727 4.0654 
112.9516 228.0369 182.4657 3.9414 
122.5726 309.5384 216.9313 3.8568 
46.7177 67.4809 67.2884 3.5049 
141.9516 325.6875 241.2332 4.0675 
71.2984 108.8899 104.492 1 3.7476 
190.1694 570.0182 363.932 3.8512 
65.879 100.1506 96.4086 3.703 
88.75 233.1149 159.812 3.6793 

294.9516 900.4216 569.4334 4.0881 
102.3871 270.3996 184.8149 3.7311 
60.5806 86.4112 86.9219 3.7616 
123.5081 2335187 194.6932 4.1042 
379.3468 1548.9545 85 1.5254 3.7967 
413.2823 996.8698 717.1651 4.1285 

145 35.3553 302.8435 4.9616 
245.6048 757.2355 476.4382 3.9869 

18.3023 79.042 
12.776 56.4435 

31.3185 126.5078 
9.5956 45.773 

544.7381 2529.997 
690.4664 3248.1548 
3 1.9097 152.5898 
31.9766 152.5828 
255.1644 1241.7159 
20.7496 73.Pu54 
18.1898 81.59 

1302.5453 7721.714 
275.5608 870.8505 
1631.1831 7482.2533 

42.3972 0.1818 
29.9821 -0.1219 
69.8828 0.7225 
23.5489 -0.6275 

1315.9747 0.3732 
1680.624 0.3784 
78.4247 0.5771 
78.4895 0.5241 
633.6853 0.0891 ._ _-_- 
4J.Z/XI 

^ .^_^ -“.LYIL 
43.0614 0.0798 

3445.7407 1.933s 
517.2692 3.3054 
3707.9152 3.0858 

72534.5 205047.0397 209882.0407 4.008 
727 1928.805 2018.9798 4.2222 

STATISTICAL SUMMARY 
SUBSUWACE SOIL ORGANICS (BEFORE NON.TCRA) 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Unner 95% Lca Arithmatic Mean Loe Standard Loe Unner 95% Loenorrnaliv Norrnallv 
Con&ence Level calf Non-Detects Deviation 

1 .I 

Confidence Level Distributed Distributed 

15765 19.962 NO NO 
1.5377 36.5352 NO NO 
1.9214 121.6278 NO NO 
2.0034 57.3155 NO NO 
1.1651 3.4106 NO NO 
2.8484 2588.6016 NO NO 
1 .I347 30.3719 NO NO 
1.6183 8.683 NO NO 
1.9399 25.9369 NO NO 
2.463 1 923.2873 NO NO 

1.687 572.7731 NO NO 
0.9133 96.0993 NO NO 
0.9569 102.344 NO NO 
1.2074 198.89 NO NO 
1.1514 193.6441 NO NO 
1.1962 216.7176 NO NO 
1.0062 141.2347 NO NO 
1.0441 137.4988 NO NO 
0.6212 5 I .2258 NO NO 
1.0946 183.7456 NO NO 
0.8256 84.4873 NO NO 
1.2552 209.3716 NO NO 
0.7866 75.8384 NO NO 
0.8918 85.89 NO NO 
I.346 3 14.2268 NO NO 

0.9765 103.5296 NO NO 
0.63 18 66.9303 NO NO 
0.952 145.2556 NO NO 
I .3256 225.8801 NO NO 
1.5962 604.2903 NO NO 
0.2463 289.8191 NA NA 
I .3096 265.1072 NO NO 

1.7331 
1.7236 
1.8004 
1.5509 
2.8145 
2.8926 
1.5301 
1.5682 
2.4197 
. “,_I I*b*“* 
1.709 
2.121 
1.7466 
2.5705 

15.977 NO NO 
11.5314 NO NO 
36.4612 NO NO 
4.7037 NO NO 

1215.069 NO NO 
1648.2116 NO NO 

14.997 NO NO 
15.4527 NO NO 
155.0018 NO NO 
16.074 NO ?!O 
13.6338 NO NO 

3 17.5042 NO NO 
332.735 NO NO 

5607.5431 NO NO 

3.9028 4.83717E+l2 YES NO 
1.8927 3293 1.0808 YES NO 

sb-0x1s I/9/02 



STATISTICAL SUMMARY 
SUBSURFACE SOIL ORGANICS (AFTER NON-TCRA) 

SITE 84 ~ BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

VOLATILES (u&g) 
1,2-Dichloroethene (total) 
2-Butanone 
Acetone 
Benzene 
Ethylbenzene 
Methylene chloride 
Styrene 
Xylenes (total) 
SEMIVOLATILES @#kg) 
2-Methylnaphthalene 
Acenaphthene 
Benzo(b)fluoranthenc 
Chrysene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 
Phthalic anhydride 
Pyrene 
bis(2Chloroethoxy)methanc 
bis(2-Ethylhexyl) phthalate 
PESTICIDES/PCBs (q/kg) 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Dieldrin 
Endrin aldehyde 
Methoxychlor 
PCB- 1260 
alpha-Chlordane 
beta-BHC 
gamma-Chlordane 
TOTAL PETROLEUM HYDROCARBONS 
Gasoline Range Organics (ug/kg) 
Diesel Range Organics (mg/kg) 

12.8089 25.9177 25.0758 0.8223 1.8056 120.7301 NO NO 
19.9518 36.4185 37.1887 1.5111 1.7077 140.7664 NO NO 
51.3214 124.8996 110.4366 1.7822 2.1536 1816.4123 NO NO 
14.8646 42.4184 34.9413 0.175 2.079 276.3447 NO NO 

100.0891 269.1737 227.4894 0.6379 2.947 36015.3507 NO NO 
18.0268 38.1478 36.0822 0.9047 1.9657 218.2056 NO NO 
4.2513 7.5729 7.8356 -0.0804 1.7945 47.2988 NO NO 

210.7357 745.6757 563.665 1 I .4207 2.4009 3284.9305 NO NO 

2030.5556 6587.0012 4731.4182 4.036 2.0561 6379.5254 NO NO 
97.1667 223.5298 188.8204 3.7194 0.9652 121.8449 NO NO 
72.7083 106.6905 116.4545 3.8265 0.7762 96.7765 NO NO 
57.8611 84.8375 92.6469 3.5948 0.78 14 77.303 NO NO 
115.5278 302.9021 239.7265 3.7175 1.0284 148.3853 NO NO 
71.1528 103.9667 113.7822 3.7972 0.7897 95.7181 NO NO 

125 349.075 268.1309 3.6858 1.0664 153.8158 NO NO 
608.9028 2023.2417 1438.4909 3.9075 1.628 862.2707 NO NO 
404.8889 1089.6349 851.671 3.9382 1.5277 690.8626 NO NO 

145 35.3553 302.8435 4.9616 0.2463 289.8191 N/A N/A 
65.6944 94.5657 104.4691 3.717 0.798 1 89.3614 NO NO 
59.0556 87.0066 94.7308 3.6159 0.7774 78.5255 NO NO 
102.4306 122.7209 152.7497 4.0926 0.9824 18 1.9448 NO NO 

1.339 2.2782 2.273 1 -0.3578 0.9426 1.9928 NO NO 
0.7888 1.0529 1.2205 -0.6789 0.8175 1.162 NO NO 
1.5903 1.9897 2.406 1 0.1027 0.7342 2.2096 NO NO 

1.3 1.0104 1.7143 0.1004 0.5 104 1.6382 NO NO 
1.5028 2.1563 2.3869 0.0835 0.6225 1.8499 NO NO 
1.9835 5.5266 4.2496 -0.3434 I .0087 2.4705 NO NO 

2406.4292 9261.1843 5646.3828 3.0357 2.7706 27035.0174 NO NO 
0.7868 1.3337 1.3337 -0.7355 0.7894 1.0287 NO NO 

0.45 0.4285 0.6257 -1.0391 0.6117 0.5945 NO NO 
0.7893 I .4228 1.3727 -0.7679 0.8039 1.0428 NO NO 

580000 ND ND 13.2708 ND ND NO NO 
5.500 ND ND 8.6125 ND ND NO NO 

ntcra st 1 I9102 



METALS (mg/kg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium VI 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

STATISTICAL SUMMARY 
SUBSURFACE SOIL INORGANICS (BEFORE NON-TCRA) 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean 
Half Non-Detects 

3176.7419 1651.9388 3680.3139 7.9219 0.5793 4033.0668 NO 
0.428 0.2996 0.5193 -1.0005 0.4992 0.4965 NO 
0.8035 0.4842 0.9511 -0.4279 0.705 1.1096 YES 
8.7942 7.4464 11.0641 1.7891 0.9483 14.2712 YES 
0.04 0.024 0.0473 -3.3353 0.4442 0.0459 NO 
0.043 0.0405 0.0553 -3.3907 0.6134 0.0514 NO 

5670.1742 12968.94 1 9623.5867 7.1456 1.6774 14839.034 YES 
4.3161 2.3794 5.0414 1.3236 0.539 1 5.2949 YES 
0.2935 0.1595 0.3421 -1.3882 0.6156 0.3819 NO 
3.0055 5.7251 4.7507 0.2128 1.2944 5.9163 YES 

1951.0645 1369.9225 2368.6675 7.3432 0.7455 2753.9658 YES 
7.8361 10.9199 11.1649 1.6158 0.85 10.335 YES 

172.1065 186.7738 229.0421 4.8012 0.8235 24 1.6727 YES 
10.2816 11.5622 13.8062 1.8592 1.0189 17.9471 YES 
0.0164 0.0116 0.0199 -4.3537 0.7342 0.0226 NO 
1.1058 0.6593 1.3068 -0.057 1 0.5919 I .3983 YES 

90.3113 47.3814 104.7549 4.3377 0.6389 119.9395 NO 
0.2674 0.1582 0.3156 -I .4439 0.4707 0.3112 NO 
30.9274 11.1467 34.3253 3.3999 0.2168 32.9296 NO 
0.363 0.1773 0.417 -1.0912 0.3622 0.4054 NO 
4.8677 2.5132 5.6338 1.4392 0.5772 6.157 YES 
8.8968 10.8371 12.2003 1.5371 1.1774 16.7532 YES 

Standard 
Deviation 

Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Confidence Level Half Non-Detects Deviation Confidence Level Distributed Distributed 

NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
NO 
NO 
NO 
NO 
YES 
NO 
YES 
NO 
NO 
NO 
YES 
NO 

sb-i.xls 119102 



METALS (mgntg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

STATISTICAL SUMMARY 
SUBSURFACE SOIL INORGANICS (AFTER NON-TCRA) 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

3521.0556 2089.93 16 4377.9885 7.9479 0.7521 5776.6666 YES 
0.3449 0.2397 0.4432 -1.1623 0.3652 0.3967 NO 
0.8564 0.5575 1.085 -0.4171 0.813 1.5001 YES 
7.8289 7.6953 10.9842 1.5988 1.0153 17.4289 YES 
0.0445 0.0287 0.0563 -3.2476 0.493 1 0.0559 NO 
0.0344 0.0273 0.0456 -3.523 1 0.4802 0.04 19 NO 

6887.2167 16562.4916 13678.3214 6.8957 1.8579 38774.362 NO 
4.6111 2.6144 5.6831 1.3579 0.6303 6.677 YES 
0.2956 0.1608 0.3615 -1.3933 0.6568 0.4399 NO 
1.2489 1.3722 1.8115 -0.3 148 1.1111 3.0544 YES 

1958.2222 1506.6367 2575.9872 7.3332 0.723 3007.1525 YES 
4.4817 2.9667 5.6981 I .2964 0.6756 6.6282 YES 

195.4889 240.5106 294.1053 4.7657 1.0195 416.7047 YES 
9.2989 12.8654 14.5741 1.6179 1.1267 21.7184 YES 
0.0129 0.0094 0.0168 -4.6016 0.7393 0.0201 NO 
1.0067 0.5833 1.2459 -0.1705 0.6547 1.4906 YES 

91.8444 58.9235 116.0048 4.272 0.7878 153.4877 YES 
0.28 14 0.1605 0.3472 -1.3913 0.4842 0.3546 NO 
32.7903 14.4441 38.7128 3.4408 0.2767 36.7242 NO 
0.4011 0.2 114 0.4878 -1.0112 0.4205 0.4884 NO 
5.2028 3.1874 6.5097 1.428 0.7355 8.3297 YES 
5.6472 8.3804 9.0834 I.095 I 1.0616 11.4322 YES 

YES 
NO 
YES 
NO 
NO 
NO 
NO 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
YES 
YES 
YES 
NO 
NO 
NO 
YES 
NO 
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STATISTICAL SUMMARY 
GROUNDWATER ORGANICS 
SITE 84 - BUILDING 45 AREA 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Level Distributed Distributed 

VOLATILES (ug/L) 
2-Butanone (MEK) 
Benzene 
Carbon Disulfide 
Chloroform 
Chloromethane 
Ethylbenzene 
Methyl Tert-Butyl Ether (MTBE) 
Methylene Chloride 
Trichloroethene (TCE) 
Xylenes, total 
SEMIVOLATILES (ug/L) 
2-Methylnaphthalene 
Naphthalene 
PESTICIDES / PCBs (ug/L) 
4,4’-DDD 
4$-DDE 
4,4’-DDT 
BHC, beta- 
Chlordane, gamma- 
Endosulfan I 
Heptachlor Epoxide 
HERBICIDES (ug/L) 
Dinoseb 
MCPA 

1.7618 2.2637 2.6623 -0.4622 1.4842 6.1994 NO 
1.3653 2.088 2.196 -1.3036 1.8659 10.0419 NO 
1.6679 2.3274 2.5938 -0.9836 1.8453 13.0384 NO 
3.2253 4.9712 5.2029 -0.5619 2.2102 96.0667 NO 
1.6582 2.3359 2.5875 -1.1927 2.0285 27.8956 NO 
1.8505 2.4284 2.8166 -1.0819 2.1389 44.8534 NO 
1.6474 2.3423 2.5792 -1.2525 2.0523 28.3928 NO 
1.7808 2.2521 2.6767 -0.4326 1.4947 6.5409 NO 
1.6332 2.3502 2.5682 -1.2587 2.0146 24.9653 NO 
1.7779 2.2792 2.6846 -0.5988 1.6335 9.0526 NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.3762 0.2025 0.4763 -1.048 0.3296 0.4479 NO 
0.5154 0.5062 0.7656 -0.8447 0.4907 0.6537 NO 

NO 
NO 

0.0156 0.0208 0.0259 -4.957 1.2421 0.0497 NO 
0.0108 0.0202 0.0208 -5.221 0.9506 0.0185 NO 
0.0171 0.0227 0.0283 -4.8487 I .2282 0.0537 NO 
0.0135 0.017 0.0219 -4.9494 1.1312 0.0395 NO 
0.0108 0.0192 0.0203 -5.3056 1.0386 0.0229 NO 
0.0101 0.0188 0.0194 -5.2919 0.949 0.0172 NO 
0.0095 0.0185 0.0186 -5.3289 0.9148 0.0156 NO 

YES 
YES 
YES 
YES 
YES 
YES 
YES 

0.1427 0.4102 0.3455 -3.9092 1.6971 0.6918 NO 
10.4615 14.0986 17.4307 1.8545 0.8738 18.394 NO 

NO 
NO 



METALS (mgh) 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium VI 
Cobalt 
Iron 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

STATISTICAL SUMMARY 
GROUNDWATER INORGANICS 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Level Distributed Distributed 

0.4075 0.2382 0.5252 -1.2177 0.9897 1.0895 NO 
0.002 0.0027 0.0033 -6.522 0.6642 0.0029 NO 
0.0054 0.008 1 0.0094 -5.7811 0.918 0.01 NO 
0.0403 0.0364 0.0583 -3.6153 1.0067 0.1165 YES 
0.0007 0.0002 0.0008 -7.2487 0.2252 0.0008 YES 
0.0002 0.0002 0.0003 -8.654 0.5369 0.0003 NO 

45.8308 30.7564 61.0342 3.4369 1.1748 189.8292 YES 
0.0009 0.0005 0.0011 -7.0829 0.3729 0.0011 NO 
0.0013 0.0014 0.002 -6.9839 0.7102 0.002 NO 
13.2868 22.6709 24.4934 0.2043 2.5747 5897.0693 YES 
4.9215 3.6964 6.7487 I .2272 1.0226 15.2444 YES 
0.0997 0.1297 0.1638 -3.1963 1.5297 0.8757 YES 

0 0 0 -10.218 0.204 0 NO 
0.002 0.0027 0.0033 -6.5663 0.6658 0.0028 NO 
2.7992 3.493 1 4.5259 0.3287 1.2926 13.1454 YES 
8.473 1 6.1412 Il.5088 1.8849 0.7613 15.31 YES 
0.003 0.0011 0.0035 -5.8688 0.2996 0.0035 NO 

0.0015 0.001 I 0.002 -6.7927 0.8018 0.0029 YES 
0.0315 0.0839 0.073 -4.6374 1.1344 0.0543 NO 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
YES 
YES 
YES 
YES 
NO 
YES 
YES 
YES 
YES 



VOLATILES (q/L) 
Acetone 
Benzene 
Toluene 
Xylenes, total 

STATISTICAL SUMMARY 
LAGOON SURFACE WATER ORGANICS 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Level Distributed Distributed 

5.6 ND ND 1.7228 ND ND NA NA 
1.2 ND ND 0.1823 ND ND NA NA 
2.7 ND ND 0.9933 ND ND NA NA 
3.5 ND ND 1.2528 ND ND NA NA 



STATISTICAL SUMMARY 
LAGOON SEDIMENT ORGANICS 

SITE 84 - BUILDING 45 AREA 
MCB CAMP LEJEUNE 

JACKSONVILLE, NORTH CAROLINA 

Arithmatic Mean Standard Upper 95% Log Arithmatic Mean Log Standard Log Upper 95% Lognormally Normally 
Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Level Distributed Distributed 

VOLATILES (u&kg) 
Xylenes, total 
SEMIVOLATILES (q/kg) 
2-Methylnaphthalene 
Bis(2-ethylhexyl)phthalatc 
Naphthalene 
Phenanthrene 
1~3s WW 
Aroclor-1248 
Aroclor-1260 
TOTAL PETROLEUM HYDROCARBONS 
Diesel Range Organics (mglkg) 

910 ND ND 6.8 134 ND ND NA NA 

10000 ND 
2400 ND 
2000 ND 
2500 ND 

ND 
ND 
ND 
ND 

9.2103 ND 
1.7832 ND 
7.6009 ND 
7.824 ND 

ND 
ND 
ND 
ND 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

1085.7143 1159.2182 1937.106 6.2014 lS148 
14142.8571 13047.7146 23725.7948 9.2151 0.8857 

61973.3667 YES 
51223.5513 YES 

YES 
YES 

6466.6667 4463.5561 13991.5771 8.6285 0.6407 427411.8192 YES YES 
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PRAP PUBLIC MEETING MINUTES 
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