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SECTION 1 

Introduction 

This Final Closeout Report documents all environmental activities for Operable Unit (OU) 4, 
Sites 41 and 74, at Marine Corps Base (MCB), Camp Lejeune that have been completed in 
accordance with the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 
1986, and the National Oil and Hazardous Substances Pollution Contingency Plan. This 
report and the closeout decision is based on the results of a Remedial Investigation (RI), 
Feasibility Study (FS), Pre-Remedial Action Proposal (PRAP), the Revised Final Record of 
Decision (ROD), and the completion of the necessary requirements for Long-Term 
Monitoring (LTM) program as stipulated in the OU 4 ROD.  

This document has been prepared by CH2M HILL, Inc., under the Department of the 
Navy’s Comprehensive Long-Term Environmental Action Navy Clean (CLEAN) III contract 
administered by the Naval Facilities Engineering Command, Mid-Atlantic Division 
(LANTDIV). 
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SECTION 2 

Overview 

This section provides background information, describing site locations and descriptions for 
the MCB, Camp Lejeune as well as Sites 41 and 74.  Investigative activities conducted at 
these sites are summarized as well. 

2.1 Site Location 
MCB, Camp Lejeune is located on the coastal plain of North Carolina in Onslow County. 
The facility is bisected by the New River and encompasses approximately 236 square miles 
(approximately 40 square miles of this area consists of the New River and its tributaries). 
The New River flows in a southeasterly direction and forms a large estuary before entering 
the Atlantic Ocean. The southeastern border of MCB, Camp Lejeune is the Atlantic Ocean 
shoreline. The western and northeastern boundaries of the base are U.S. Route 17 and State 
Route 24, respectively. The city of Jacksonville borders MCB, Camp Lejeune to the north 
(Baker Environmental, Inc., 1995a). 

Construction of MCB, Camp Lejeune began in April 1941 at the Hadnot Point Industrial 
Area, where major functions of the base are still centered today. The facility was designed to 
be the world’s most complete amphibious training Base. The MCB, Camp Lejeune complex 
consists of six geographical and operational locations under the jurisdiction of the Base 
Command. These areas include Camp Geiger, Montford Point (which includes Camp 
Johnson), Courthouse Bay, Main Side, the Rifle Range Area, and the Greater Sandy Run 
Area. Marine Corps Air Station (MCAS) New River is operationally under the control of 
MCAS Cherry Point. MCB, Camp Lejeune, however, is responsible for the facilities and 
environmental management of MCAS New River (Baker Environmental, Inc., 1995a. 

OU 4, which consists of Sites 41 and 74, is located in the northwest and northeast portions of 
the MCB, Camp Lejeune (Figure 2-1). Site 41 is located in the westernmost part of the base 
near Route 17 and Site 74 on the eastern portion, near Route 24. Site 74 is located in a remote 
portion of the base in the northeast section. These sites have a reported history of chemical 
warfare materiel (CWM) disposal. The CWM suspected at MCB, Camp Lejeune is chemical 
agent identification sets (CAIS). CAIS were produced in large quantities and various 
configurations by the U.S. Army to train soldiers and sailors in the identification of actual 
chemical warfare agents and the proper actions upon identification (Baker Environmental, 
Inc., 1995a). In general, the sets contain vials (ampoules) or bottles of agents. The agents 
used in these sets could contain blister agents (mustard and lewisite), nerve agents, blood 
agents (hydrogen cyanide and cyanogens chloride), and choking agents (phosgene). Several 
types of CAIS exist; however, the type and quantity used at MCB, Camp Lejeune is 
unknown. A lack of information is evident in regard to the disposal methods associated 
with the CAIS, particularly as to whether the CWM was destroyed (via burning or 
detonation) prior to disposal. Existing information, however, mentions the use of drums 
during disposal (Baker Environmental, Inc., 1995a). 
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2.2 Site Descriptions 
This section provides general physical, hydrologic, geologic, and site use descriptions of 
Sites 41 and 74. 

2.2.1 Site 41 
Site 41, the Camp Geiger Dump near the former trailer park, is located east of Highway 17 
within the Camp Geiger area of MCB, Camp Lejeune (Figure 2-2). The site encompasses 
approximately 30 acres and is situated in a topographically elevated area. Most of the site is 
heavily wooded and vegetated. The surface of the site is littered with construction or 
demolition debris. Rusted drums, one labeled as “dry cleaning solvent,” were found onsite. 
Several depressions measuring 5 to 7 feet wide and 2 to 3 feet deep were evaluated by U.S. 
Army Technical Escort Unit personnel as potentially having been formed by ordnance 
detonations (Baker Environmental, Inc., 1995a). 

Drainage from the site is received by Tank Creek to the south and an unnamed tributary to 
the north. Two seeps are present at this site and are located along the northern and eastern 
boundaries of the disposal area. The seeps have an orange-colored appearance resulting 
from the presence of iron. Water from the seeps flows into the unnamed tributary (Baker 
Environmental, Inc., 1995a). 

Site 41 is underlain by silty sand with discontinuous layers of sand, clayey sand, sandy clay, 
silt, and clay to a depth between 11 and 29 feet below ground surface (bgs). No continuous, 
groundwater-retarding layer was encountered beneath the site. The upper unit of the Castle 
Hayne Aquifer, consisting of shelly sand, was encountered beneath the silty sands. Shallow 
groundwater flow at the site is radial from the mounded fill area. Groundwater flow within 
the Castle Hayne Aquifer appears linear and is toward the southeast (Baker Environmental, 
Inc., 1995a). 

From 1946 to 1970, Site 41 was used as an open burn dump. Additionally, the dump 
received construction debris; petroleum, oil, and lubricant wastes; mirex; solvents; batteries; 
and ordnance. The ordnance may have been burned prior to disposal but may also be 
present as unexploded ordnance (UXO). CWM, suspected to be CAIS, was reportedly taken 
to Site 41 for disposal as well (Baker Environmental, Inc., 1995a). The perimeter of Site 41 
has been fenced as part of the MCB, Camp Lejeune’s institutional controls to limit site access 
(OHM Remediation Services Corp., 1996). 

2.2.2 Site 74 
Site 74 is located approximately 1/2 mile east of Holcomb Boulevard in the northeast section 
of MCB, Camp Lejeune (Figure 2-3). This site consists of two areas of concern (AOC)—the 
former Mess Hall Grease Pit Disposal Area and a former Pest Control Storage Area. Both 
AOCs are heavily wooded, are overgrown with vegetation, and are flat. Based on historical 
photographs, the former disposal area encompasses approximately 5 acres and the former 
pest control storage area less than 1 acre. The areas are separated by a dirt road and are 
situated approximately 1/4 mile apart. No operational structures associated with these 
AOCs are located in the area. However, an operational, non-contaminated supply well (HP-
654) is located onsite. 
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Site 74 is underlain by sand and silty sand. No groundwater-retarding layer was 
encountered beneath the site; however, the subsurface investigations were primarily limited 
to approximately 20 to 25 feet bgs (Baker Environmental, Inc., 1995a). 

The Mess Hall Grease Pit Disposal Area was used from the early 1950s until 1960. Historical 
photographs of this area depict extensive trenching activities that correspond to the history 
of this site. No signs of disposal are apparent, except for one area where a small depression 
in the ground surface was observed. Grease was reportedly disposed of in the trenches, and 
a volatile substance was sometimes used to ignite the grease (Baker Environmental, Inc., 
1995a).  

The Former Pest Control Storage Area is believed to have been used for the storage and 
handling of chemicals for pest control. Historical photographs depict a building that 
probably served for housing and mixing the pesticides. This building, including the 
foundation, is currently not discernible. Drums containing polychlorinated biphenyls 
(PCBs) and pesticide-soaked bags were also reportedly disposed of in trenches. No other 
information regarding the number or contents of the drums was available, although one 
internal memorandum reports that drums slated to be taken to Site 69 for disposal were 
disposed of at Site 74 instead. No other disposal activities are known to have taken place at 
this site. Contamination at this area is likely a result of routine pesticide storage and 
handling activities (Baker Environmental, Inc., 1995a). 

2.3 Investigative Activities 
 
Basewide environmental investigations began at Sites 41 and 74 in 1983 with the Initial 
Assessment Study (IAS) conducted by Water and Air Research. The IAS consisted of review 
of historical records and aerial photo review (Water and Air Research, 1983). The OU 4 sites 
were identified as areas on base that required further investigative studies. Subsequent 
investigations at Sites 41 and 74 included: a two-phase Confirmation Study (CS), an RI, and 
an FS. A pre-RI at Site 74 was also conducted. A PRAP for this OU was issued to solicit 
public comment on the preferred remedial options considered in the RI/FS reports for this 
OU.  The following subsections provide a summary of these investigations.  

2.3.1 Site 41 
As discussed above, the conditions at Site 41 have been evaluated through several separate 
investigative activities, including a groundwater monitoring program. Relevant information 
associated with these specific events is summarized below and supporting information is 
contained within Appendixes A, B, and D. A chronological account of these activities is 
presented in Figure 2-4. This time line provides milestones reached during the 21 years 
(1984-2005) of environmental activities conducted at this site.  

Confirmation Study 
A two-part CS was conducted by Environmental Science and Engineering, Inc. (ESE), with 
the Verification Step being performed in 1984 and the Confirmation Step being conducted 
from 1986 through 1987 (ESE, 1990). The purpose of the CS, which focused on groundwater, 
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sediment, and surface water, was to investigate potential contaminant source areas 
identified in the IAS report. No soil samples were collected.  

Four shallow groundwater monitoring wells (24 to 26 feet bgs) were installed in July 1984. 
At that time, the groundwater samples were analyzed for an abbreviated spectrum of 
constituents—volatile organic compounds (VOCs), total phenols, organochloride pesticides, 
mirex, cadmium, chromium, lead, oil and grease, and ordnance compounds. An upgradient 
well was installed in 1986 and was sampled twice: first with the original wells in January 
1987 and again in March 1987. Samples were analyzed for the constituents mentioned earlier 
but also for hexavalent chromium, tetrachlorodioxin, xylenes, methyl ethyl ketone, and 
methyl isobutyl ketone. Of the 1984 sample constituents, concentrations of 
dichlorofluoromethane, vinyl chloride, cadmium, chromium, and lead were found to be 
above North Carolina Water Quality Standard (NCWQS) limits and/or U.S. Environmental 
Protection Agency (EPA) Maximum Concentration Limits (MCLs). Other compounds, such 
as benzene, trans-1,2-dichloroethene, oil and grease, and phenols, were also detected but 
were not in exceedance of established standards. Samples from 1987 evidenced aldrin, 
heptachlor, oil and grease, and Royal Demolition eXplosive (RDX). Detection limits for 
dichlorofluoromethane, vinyl chloride, and lead were above regulatory limits. 

Four surface water and sediment samples were also collected from Tank Creek and an 
unnamed tributary during the 1987 CS event. Samples were analyzed for the same 
constituents as groundwater. Methylene chloride, oil and grease, and phenols were detected 
in all samples. Phenols and aldrin in surface water samples were above North Carolina 
Surface Water Standards but below federal Ambient Water Quality Criteria (AWQC). Delta-
benzene hexachloride was also detected in these samples but not above established 
standards. Oil and grease, phenols, 2,4,6-TNT, lead, and total and hexavalent chromium 
were detected in sediment samples but not above established standards. Positive results 
from the CS sampling events are presented in tabular form in Appendix A. Based on the 
analytical results, an RI at Site 41 was deemed warranted (Baker Environmental, Inc., 1995a). 

Remedial Investigation 
The OU 4 Site 41 RI was conducted from January to March of 1994 by Baker Environmental, 
Inc. The information gathered during this investigation was intended to fill previously 
existing data gaps identified during the CS to characterize the nature and extent of 
contamination and to generate information for assessing human health and ecological risks. 
As part of the RI, a preliminary geophysical survey was conducted to identify possible 
locations of buried CWM. Soil, sediment, surface water, and groundwater sampling were 
also conducted. Sampling locations for all media are shown on Figure 2-5. Appendix B 
provides analytical data summary tables for positive detections in all media for OU 4 RI. 
(Baker Environmental, Inc., 1995a).  The results from this investigation are summarized 
below. 

Surface and subsurface soil samples were collected from 24 test borings and analyzed for 
full Target Compound List (TCL) and Target Analyte List (TAL) inorganic compounds, 
chemical surety degradation products, and ordnance constituents. Results from the surface 
soil sampling showed toluene, polycyclic aromatic hydrocarbons (PAHs), pesticides, 
Arochlor 1242 and 1260, and some metals (chromium, iron, and vanadium) contamination. 
Subsurface soils also exhibited PAHs but at lower levels than the surface soils. Benzene, 
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chlorobenzene, ethylbenzene, trichloroethene (TCE), Arochlor 1254 and 1260, zinc, barium, 
manganese, arsenic, and lead were detected in the subsurface soils as well (Baker 
Environmental, Inc., 1995a).  

Groundwater samples collected from 12 shallow wells (14 to 21 feet bgs) and six deep wells 
(42 to 52 feet bgs) exhibited inconsistencies of analytes detected across three sampling 
rounds. Benzene, chlorobenzene, and several metals were, however, found in the shallow 
aquifer in both of the first two rounds when samples were analyzed for a full suite of 
contaminants of concern (COCs) and were present above NCWQS and MCLs. Low levels of 
pesticides and RDX were also detected but not above regulatory limits. No PCBs or 
chemical surety degradation compounds were found. Three VOCs were detected in the 
deep Upper Castle Hayne Aquifer. However, only chloroform was found above the more 
stringent NCWQS limit. None of these same constituents were detected in other rounds. 
Iron, manganese, and antimony were detected at or above NCWQS and MCL limits for 
those constituents in the first two rounds in the deep aquifer (Baker Environmental, Inc., 
1995d).  

Surface/seep water and sediment samples were collected from 14 locations around Site 41. 
Surface water samples showed elevated levels of iron, manganese, and lead. Sediment 
samples contained pesticides above EPA Region IV screening values. 

Human health and ecological risk assessments performed for Site 41 showed no areas of 
concern associated with the sampled media that would require remediation. Human health 
risks were associated primarily with the possibility of buried CWM. According to the 
ecological risk assessment, no significant risks to aquatic and terrestrial receptors were 
detected. 

Feasibility Study 
Based on the information gathered during the RI at OU 4, Site 41, an FS was conducted from 
September 1994 through April 1995 by Baker Environmental, Inc., to develop and evaluate 
remedial alternatives for the site. The results of the baseline human health and ecological 
risk assessments were evaluated to identify the AOCs within OU 4 that may have warranted 
remediation or institutional controls to protect public health and the environment. Under 
the current Site 41 use, groundwater, surface/seep water, and soil (including landfill 
material) do not present unacceptable risks to human health. However, these media could 
pose unacceptable future risks. Shallow groundwater and surface/seep water were 
combined and identified as an AOC at Site 41 because they are thought to be hydraulically 
connected. Soil and landfill material were combined to form a second AOC. Although none 
of these media currently present an unacceptable health risk, a future scenario involving 
residential land use or construction may present such a risk. The suspected presence of UXO 
and CWM buried at the site also raises concern (Baker Environmental, Inc., 1995b). Selected 
remedies and costs are discussed in Sections 3.1 and 6.1, respectively.  

2.3.2 Site 74 
As discussed above, the conditions at Site 74 have been evaluated through several separate 
investigative activities, including a groundwater monitoring program. Relevant information 
associated with these specific events is summarized below, and supporting information is 
contained in Appendices A, B, and F. A chronological account of these investigative 
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activities for Site 74 is in Figure 2-6. This time line provides milestones reached during the 
14 years (1984-1998) of activity conducted at Site 74.  

Confirmation Study 
A two-part CS was conducted by ESE, with the Verification Step in 1984 and the 
Confirmation Step from 1986 through 1987 (ESE, 1990). The purpose of the CS was to 
investigate potential contaminant source areas identified in the IAS report. Only soil and 
groundwater samples were collected as part of this effort. Soil samples collected at the Pest 
Control Area were analyzed for organochloride pesticides only. All of the six samples 
analyzed exhibited 4,4′-DDD, 4,4′-DDE, and/or 4,4′-DDT. Groundwater samples collected 
from three shallow wells (24 to 26 feet bgs) at various times during the CS were analyzed for 
organochloride pesticides, chlorinated herbicides, PCBs, tetrachlorodioxin, and VOCs. 
During the first round of sampling, 4,4′-DDE and 4,4′-DDT were detected, with 4,4′-DDD 
and methylene chloride detected during the second round. Positive results from the CS 
sampling events are presented in tabular form in Appendix A of this document (Baker 
Environmental, Inc., 1995a). 

During the Pre-RI conducted at Site 74 in July 1992, groundwater was sampled from two 
wells, 74GW1 and 74GW2, and analyzed for full TCL VOCs and total and dissolved TAL 
metals. No organic constituents were detected at that time. Aluminum, barium, iron, 
magnesium, potassium, and sodium were the only total metals detected. Results did not 
exceed applicable state or federal criteria, with the exception of iron (301 micrograms per 
liter [µg/L]), which exceeded the NCWQS of 300 µg/L (Baker Environmental, Inc., 1995a). 
Groundwater samples collected from Site 74 during this investigation were used to help 
characterize site conditions and focus data needs for the RI (Baker Environmental, Inc., 
1995d). Positive results from the CS sampling events are presented in tabular form in 
Appendix A of this document. 

Remedial Investigation 
The OU 4 RI was conducted from January to March 1994 to fill previously existing data gaps 
identified during the CS and Pre-RI to better characterize the nature and extent of 
contamination and to assess the potential human health and environmental risks of OU 4 
(Baker Environmental, Inc., 1995a). The RI at Site 74 focused on potential contamination of 
soil and groundwater at and around the former grease pit disposal area, the pest control 
storage area, and a potential disposal area due west of the pest control storage area. Limited 
surface water and sediment samples were also collected. Sampling locations for all media 
are shown on Figure 2-7. Appendix B presents analytical data tables for positive detections 
of all media sampled. The results from the RI Report (Baker Environmental, Inc., 1995a) are 
summarized below.  

Surface and subsurface soil samples (between 4 to 19 feet bgs) were collected from 57 
locations and analyzed for full TCL organic and TAL inorganic constituents. They were also 
field screened for munitions constituents by a U.S. Army Technical Escort Unit. Pesticides 
were detected above base background levels at the former pest control area and were 
primarily limited to surface soils. Low levels of VOCs (TCE, total xylenes, and toluene) and 
PAHs were evident at the former grease pit disposal area but their extent was limited. No 
munitions constituents were detected in soil samples. 
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Six monitoring wells were installed at Site 74; however, none were installed at the former 
grease pit disposal area because of the potential for suspected burial of CWM. Groundwater 
samples were analyzed for full TCL organic and TCL inorganic constituents. A subsequent 
round of groundwater sampling was conducted in August 1994 at select monitoring wells 
using low-flow purge techniques to obtain representative groundwater data for total 
(unfiltered) and dissolved (filtered) metals. Results showed that metals were the primary 
COCs. Onsite shallow wells exhibited total manganese, lead, and chromium above federal 
MCLs and NCWQS in only a limited number of wells. Iron, however, exceeded these 
standards in all wells. Upgradient wells exhibited these constituents at higher 
concentrations. Results from this sampling event showed much lower total metals 
concentrations, with iron being the only constituent to exceed its NCWQS and secondary 
MCL standards.  

Three surface water and sediment samples were also collected at Henderson Pond, 
approximately 0.4 mile from Site 74, and analyzed for the same constituents as soils and 
groundwater. Results for the surface water samples exhibited metals, but only lead 
exceeded the federal AWQC. Sediment samples contained low levels of pesticides but at 
levels below EPA Region IV sediment screening values. TCE was detected in two of the 
three sediment samples.  

Human health and ecological risk assessments performed for Site 74 showed no areas of 
concern associated with soils that would require remediation. Human health risks were 
associated primarily with the possibility of buried CWM. There were no significant 
ecological risks to aquatic and terrestrial receptors. 

Feasibility Study 
Based on the information gathered during the RI at OU 4, a Site 74 FS was conducted from 
September 1994 through April 1995 to develop and evaluate remedial alternatives for the 
site (Baker Environmental, Inc., 1995b). The results of the baseline human health and the 
ecological risk assessments were evaluated to identify the AOCs within OU 4 that may have 
warranted remediation or institutional controls to protect the public health and the 
environment. It was determined that under the current Site 74 use, shallow groundwater 
and soil (including landfill material) present no unacceptable risks to human health. 
However, these media could pose unacceptable future risks. Shallow groundwater, which 
showed elevated total metals, was identified as an AOC at Site 74. Soil and landfill material 
were combined to form a second AOC. Although this medium currently presents no 
unacceptable health risk, a future scenario involving residential land use or construction 
may present such a risk. The suspected presence of CWM within this AOC may also 
represent a future risk scenario (Baker Environmental, Inc., 1995b).  Selected remedies and 
costs are discussed in Sections 3.2 and 6.2, respectively. 

2.4 Other Activities 
In 1996, fencing and signs were installed by OHM Remediation Services Corporation 
around Site 41 to prohibit direct access to the site and protect human health.  This action 
was undertaken because the potential remains for CWM and UXO suspected to be present 
at the site.  A report and photo logs of this work are included as Appendix C. 
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SECTION 3 

Remedial Action Objectives 

The Remedial Action Objectives (RAOs) for Sites 41 and 74 were developed during the OU 4 
FS (Baker Environmental, Inc., 1995b) and were negotiated for the final revised OU 4 ROD, 
signed in October 1995 (Baker Environmental, Inc., 1995d).  These RAOs are discussed 
below. 

3.1 Site 41 Record of Decision 
The primary objective of the selected remedial actions for Site 41 was to address the 
principal threats associated with the shallow groundwater/seep/surface water and 
soil/landfill material AOCs as identified in the RI/FS by preventing future potential 
exposure to these media. The remedies selected for Site 41 were institutional controls and 
monitoring (Alternative 41GW-2) for the shallow groundwater/seep/surface water AOC 
and institutional controls (Alternative 41SO-2) for the soil/landfill material AOC. The 
institutional controls components of the selected remedies for these media of concern 
included: designating the site as a restricted or limited-use area in the Base Master Plan; 
prohibiting invasive construction or residential use of the site; restricting groundwater 
usage and prohibiting the installation of any new potable water supply wells within 500 feet 
of the site; and implementing a long-term monitoring program to track the groundwater 
quality of existing site monitoring wells. Under Alternative 41GW-2, a groundwater, surface 
water, and sediment monitoring program were implemented to observe contaminants over 
time (Baker Environmental, Inc., 1995d). 

The ROD identifies institutional controls and the implementation of an LTM program as the 
selected remedy for the shallow groundwater/seep/surface water AOC and institutional 
controls for the soil/landfill material AOC. Final remediation limits (RLs) associated with 
the Site 41 groundwater COCs (as expressed in micrograms per liter [µg/L]) were 
established in the ROD and are presented in Table 3-1.   No COCs or RLs were set for any 
other media. 

TA
Re

C R

BLE 3-1 
mediation Levels for Groundwater at OU 4, Site 41 

ontaminants of Concern emediation Level (µg/L) 

Arsenic 50 

B 4

C 5

C 5

L 1

Nickel 100 

eryllium  

admium  

hromium 0 

ead 5 
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3.2 Site 74 Record of Decision 
The primary objective of the selected remedial actions for Site 74 was to address the 
principal threats associated with the groundwater and soil/landfill material AOCs by 
preventing future potential exposure to these media. The remedies selected for Site 74 were 
institutional controls and monitoring (Alternative 74GW-2) for the shallow groundwater 
AOC and institutional controls (Alternative 74SO-2) for the soil/landfill material AOC. The 
major components of the selected remedies for these media of concern included: designating 
the site as a restricted area in the Base Master Plan; prohibiting invasive construction or 
residential use of the site; restricting groundwater usage and prohibiting the installation of 
any new potable water supply wells within 500 feet of the site; and implementing an LTM 
program to monitor the groundwater quality of existing site monitoring wells. No COCs or 
RLs for any media were specified in the ROD for Site 74 (Baker Environmental, Inc., 1995d).  
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SECTION 4 

Remedial Actions 

The remedial action alternative selected for and documented in the OU 4 ROD for all AOCs 
for overall protectiveness to prevent future potential exposure is institutional controls.  
These controls include long-term monitoring of those media and COCs described in the OU 
4 ROD and land use controls (LUCs).  The remedial actions are discussed below by site. 

4.1 Site 41 
4.1.1 Long-Term Monitoring 
The LTM program began at Site 41 in February 1997 and initially included the sampling of 
five monitoring wells and eight surface water and sediment locations on a semi-annual 
basis. Changes that were necessary throughout the life of the LTM program were 
recommended to and agreed to by the MCB, Camp Lejeune Partnering Team (Partnering 
Team). This team consisted of representatives from the Base, EPA, North Carolina 
Department of Environmental Protection (NC DENR), and LANTDIV. The LTM program at 
this site was conducted by Baker Environmental, Inc., from February 1997 through June 
2002. Engineering and Environment, Inc. continued in Baker Environmental, Inc.’s stead 
from July 2002 to June 2005. Monitoring reports were prepared after each semi-annual 
sampling event that tracked and documented the progression of the LTM program over 
time. The most recent Annual Monitoring Report for OU 4, Site 41, Reporting Period July 
2004–June 2005 (ESE, 2005) serves as the final LTM monitoring report and gives a complete 
description of LTM activities for Site 41. This report is included in Appendix D of this 
document. OU 4 Site 41 was removed from the MCB, Camp Lejeune LTM program after the 
January 2005 sampling and was moved toward site closeout because the remedial goals, as 
set forth in the OU 4 ROD, had been achieved, as concluded by the Partnering Team.  

The following subsections provide supporting evidence that the remedial goals of LTM at 
Site 41 have been achieved and are discussed by medium below. Figure 4-1 shows all of the 
LTM sampling locations at Site 41.  

Groundwater 
When groundwater portion of the LTM sampling began at Site 41, samples were analyzed 
for TCL VOCs, TAL metals, total dissolved solids, and total suspended solids. Of four 
shallow wells (41-GW02, 41-GW10, 41-GW11, and 41-GW12) and one deep well (41-GW-
11DW) sampled during the very first round of the program, only two VOCs, benzene and 
chlorobenzene, were detected in one well, 41-GW11. Benzene, detected at 4J µg/L, exceeded 
the NCWQS of 1 µg/L but did not exceed the MCL of 5 µg/L. Chlorobenzene (3J µg/L) did 
not exceed either standard (50.0 µg/L NCWQS, 100.0 µg/L MCL). No RL had been set in the 
OU 4 ROD for VOCs. Aluminum, iron, lead, and manganese were detected at or above 
NCWQS or MCL in most of the wells. Of the metals, only lead had a ROD RL (15 µg/L). 
Throughout the entire the LTM program at Site 41, only benzene and lead were consistently 
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detected in monitoring well 41-GW11 at or above the NCWQS and/or MCLs (Baker 
Environmental, Inc., 1997).  

As the LTM program continued at Site 41, groundwater monitoring wells and/or COCs 
were gradually eliminated from the program, as decided by the Partnering Team. The 
rationale behind the eliminations were based on one of two reasons: 1) over several 
consecutive sampling events either no COCs were found in the samples or the COCs were 
found at levels below the NCWQS, MCLs, or ROD RL; or 2) no established RL was set forth 
in the ROD for a particular COC. On the basis of non-detects for COCs, wells 41-GW02 and 
41-GW10 were eliminated after the December 2000 sampling event and, therefore, were not 
sampled during or after June 2001. The sampling scheme was also changed at that time for 
the remaining wells: 41-GW11 (TCL VOCs and lead only), 41-GW11DW (TCL VOCs only), 
and 41-GW12 (TCL VOCs). Wells 41-GW11DW and 41-GW12 were eliminated after the 
December 2002 sampling event based on COC non-detects. No changes to the program were 
made in 2003 because well 41-GW11 was the only well being sampled and the groundwater 
was being analyzed for lead and TCL VOCs. 

During 2003, the lead levels spiked from a fairly consistent level of 16.6 µg/L to 499 µg/L 
and 542 µg/L for the January and July sampling events, respectively. Based on the 2002 Base 
Background Groundwater Study, the average lead concentration in background 
groundwater is 30.9 µg/L.  Before undertaking the January 2004 sampling, the Partnering 
Team decided that wells 41-GW01, -02, -03, and -09 would be temporarily returned to the 
LTM program for 2004. During this 1-year period, these wells were tested for lead to 
establish whether the 2003 lead results were anomalous or a new data trend and whether 
lead could be migrating offsite. Additional, non-scheduled sampling of these wells was also 
conducted in April and October, with well 41-GW11 being sampled as well. Lead was 
detected only in well 41-GW11 during these four sampling rounds, with 2004 results 
ranging from 6.4 µg/L to 22.7 µg/L.  

Based on the 2004 sampling results, the Partnering Team concluded that no lead was 
migrating from Site 41. Figure 4-2 illustrates the lead concentrations in this well through 
time. Also during 2004, the Partnering Team decided to move toward Site 41 closeout. As a 
precursor to closeout during the July 2004 sampling round, groundwater samples were also 
analyzed for CWM, CWM degradation products, and explosive constituents, and none of 
were being detected. The January 2005 sampling result for lead in well 41-GW11 was 3.4 
µg/L, which was below both the RL set in the OU 4 ROD and base background levels. 

As previously mentioned, benzene had been detected at or above NCWQS (1 µg/L) or MCL 
(5 µg/L) in well 41-GW11 since the LTM program began in 1997. This COC has been found 
in 13 of 17 sampling events in amounts ranging from 1 to 5J µg/L. The most recent of 
several non-detect results for benzene was from the January 2005 sampling. Figure 4-3 
illustrates the benzene concentrations in this well through time. While these levels exceeded 
the standards, no RL was stipulated for benzene in the OU 4 ROD. Additionally, only 
samples collected from this well, which is situated in the center of the site, have consistently 
shown this COC, whereas shallow wells at the site perimeter have not. Based on this 
information, the Partnering Team concluded that Site 41 should be moved to closeout. A 
more-detailed discussion regarding benzene and lead levels at Site 41 can be found in the 
July 2004–June 2005 Annual Monitoring Report in Appendix D of this document.  
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Surface Water 
Initial Site 41 LTM program surface water samples were collected from eight locations: three 
each from Tank Creek (41-TC-SW10, 41-TC-SW11, 41-TC-SW12) and an unnamed tributary 
to Tank Creek (41-UT-SW01, 41-UT-SW02, 21-UT-SW03), and one each from two separate 
drainage ditches (41-DD-SW01, 41-DD-SW02). Samples were analyzed for TCL VOCs and 
TAL metals. No VOCs were detected in any of the samples. Of the metals, iron (up to 3,510 
µg/L in four locations), lead (up to 2.6 µg/L in seven locations), and zinc (up to 99.4 µg/L in 
one location) were detected at or above the North Carolina Class C Nutrient Sensitive Water 
Standards or the EPA Region IV Freshwater Aquatic Life Criteria (Baker Environmental, 
Inc., 1997).  

Since that first sampling event at Site 41, surface water sampling locations were eliminated 
based on non-detection of COCs or reduced to a limited suite of analytes at some locations. 
After six sampling events (through December 2000), all but locations 41-TC-SW12 and 41-
UT-SW01 were eliminated. EPA Region IV Surface Water criteria for lead had not been 
exceeded in Site 41 samples since July 2000. These findings suggest that groundwater at the 
site was not affecting the surface water and/or drainage ditches at Site 41 and that 
contaminants are not being transported offsite via surface water (CH2M HILL, Inc., and 
Baker Environmental, Inc., 2001). These locations were thereafter (June 2001) analyzed for 
lead only until the LTM program at Site 41 was terminated as recommended by the 
Partnering Team. 

Sediment 
Eight sediment samples were collected from Site 41 in locations corresponding to surface 
water locations. Like the surface water samples, sediment samples were analyzed for TCL 
VOCs and TAL metals. Only one VOC, 2-butanone, a common laboratory contaminant, was 
found in only one sample (8 micrograms per kilogram at 41-TC-SD10) during the initial 
sampling round. Although metals were found in all samples, none exceeded their 
comparison criteria (Baker Environmental, Inc., 1997).  

Sediment sampling locations and analytes were reduced for the June 2001 and subsequent 
LTM events. Of the eight locations, only one sample was collected from one location, 41-DD-
SD02, for limited analysis (cadmium, chromium, lead, and nickel) until the LTM program 
ceased at Site 41. These metals were detected infrequently and concentrations have been at 
or below the EPA Region IV or National Oceanic and Atmospheric Administration 
screening values. These detections are believed to be the result of natural acidic soil 
conditions at the site. Further, these constituents are not being transported offsite, as 
evidenced by the non-detections at downgradient locations (CH2M HILL, Inc., and Baker 
Environmental, Inc., 2001). 

4.1.2 Land Use Controls 
Site-specific LUCs have been implemented at Sites 41 and 74 to ensure that the selected 
remedies required by the Final ROD are protective of human health and the environment. 
These LUCs at both Sites 41 and 74 consist of prohibiting the installation of potable water 
supply wells within a 500-foot radius of the sites and restricting invasive activities and 
development in the same area. These controls, as stipulated in the ROD, are implemented 
through a Land Use Control Implementation Plan (LUCIP) and are evaluated and updated 
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annually in the Site Management Plan (CH2M HILL, Inc., and Baker Environmental, Inc., 
2005).  This site is also listed in the Base Master Plan and the LUCs boundaries have been 
recorded in the Onslow County deed office.  

The LUCs restricting invasive activities is of particular importance at Site 41 because of the 
potential for CWM to have been disposed of and left in place at this site, as previously 
discussed in Section 2 of this report.  Site 41 has been included in the U.S. Army’s Site 
Tracking System for potential buried CWM.  It is the Army’s responsibility to identify and 
provide centralized management for Department of Defense non-stockpile CWM disposal 
areas.  Additional information regarding this program is included as Appendix E of this 
document. 

4.2 Site 74 
4.2.1 Long-Term Monitoring 
The LTM program began at Site 74 in February 1997 and included the sampling of four 
shallow monitoring wells on a semi-annual basis. Figure 4-4 shows the LTM sampling 
locations at Site 74. Metals were identified as the COCs and samples were, therefore, 
analyzed for TAL metals as well as for total dissolved solids and total suspended solids.  

Semi-annual and annual monitoring reports that track and document the progression of the 
LTM program over time have been prepared after each sampling event. Analytical results 
from three rounds of sampling (February 1997 through January 1998) showed iron above 
the established 300 µg/L NCWQS limits.  No RLs were established for this or any other 
constituent in groundwater for Site 74.  Iron and other metals results are indicative of rich, 
naturally occurring metals found in the acidic soils of the North Carolina Coastal Plain  
Physiographic Province (CH2M HILL, Inc., and Baker Environmental, Inc., 2001). 

Based on this evidence, in 1998, a recommendation to remove Site 74 wells from the LTM 
Program was made to and accepted by EPA Region IV and the NC DENR. The Final 
Monitoring Report for OU 4 Site 74, which includes data collected for Site 74, is provided in 
Appendix F of this document.  

4.2.2 Land Use Controls 
LUCs specific to Site 74 as documented within the LUCIP have been implemented.  These 
institutional controls, as stipulated in the OU 4 ROD, prohibit invasive activities and the 
development of the site and restrict the use of the groundwater as a potable water supply.  
These controls are implemented through an LUCIP and are evaluated and updated annually 
in the Site Management Plan (CH2M HILL, Inc., and Baker Environmental, Inc., 2005). This 
site is also listed in the Base Master Plan and the LUCs boundaries have been recorded in 
the Onslow County deed office. 

The LUCs restricting invasive activities is of particular importance at Site 74 because of the 
potential for CWM to have been disposed of and left in place at this site, as previously 
discussed in Section 2 of this report.  Site 74 has been included in the U.S. Army’s Site 
Tracking System for potential buried CWM.  It is the Army’s responsibility to identify and 
provide centralized management for Department of Defense non-stockpile CWM disposal 
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areas.  Additional information regarding this program is included as Appendix E of this 
document. 
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SECTION 5 

Demonstration of Completion 

Past investigations at Sites 41 and 74 (IAS, CS, Pre-RI, RI) focused on evaluating the extent 
and the potential for cleanup of contamination. The FS, PRAP, ROD, and LTM reports were 
prepared in accordance with the data from these investigations to evaluate measures 
protective of human health and the environment at this OU.  A brief summary of the 
information and data gathered from the sampling at OU 4 to demonstrate protectiveness of 
human health and the environment and the completion and closeout of these sites is 
presented below.  

5.1 Site 41 
The LTM program conducted at Site 41 from February 1997 through January 2005 initially 
involved the sampling of five monitoring wells (four shallow and one deep) and eight 
surface water and sediment locations on a semi-annual basis. RLs were set in the OU 4 ROD 
for groundwater only and included only six metals as COCs.  Changes to the LTM program, 
mainly the elimination of analytes and sampling locations, were necessary throughout the 
life of the LTM program and were recommended to and agreed to by the Partnering Team.  
OU 4 Site 41 was removed from the LTM program after the January 2005 sampling and was 
moved toward site closeout because the remedial goals as set forth in the OU 4 ROD had 
been achieved, as concluded by the Partnering Team.  

Initial Site 41 LTM groundwater analytes included VOCs and TAL metals.  Over the life of 
this program, constituents have been detected in the central portion of the site within the 
former dump area.   Of these detections, lead and benzene have been in evidence more 
regularly, but not consistently.  Of the 14 monitoring wells in and around the approximately 
1.4-acre site, only groundwater from well 41GW-11 exhibited lead or benzene above the 
background levels or NCWQS limits.  

Because of the sporadic detections of lead in groundwater, specifically at well 41GW-11, 
results for this constituent were compiled and evaluated for trends through the entire Site 41 
LTM program.  During this time frame (February 1997 to January 2005), 19 sampling events 
were conducted.  Data trend factors that may have influenced the lead concentrations in the 
groundwater from this well, such as groundwater elevations, seasonal variations, and 
stratigraphy, were also evaluated. Although some trends appeared to be associated with 
groundwater elevation (July 2001 to July 2003 - as groundwater elevation went down, lead 
concentrations went up), no other relationship could be determined.  Date for lead  were 
also examined to ascertain whether sampling in the summer (July) versus the winter 
(January) may have been a factor in concentration levels detected.  With the exception of 
2003, when both seasonal detections were high, the summer lead concentrations were 
consistently lower than those of the winter sampling events.  During the winter, there tends 
to be less recharge to the aquifer at MBC Camp Lejeune.  When recharge slows down, lead 
may be more likely to be concentrated in the groundwater because of dissolution of any lead 
found in the solid matrix (ESE, 1990).    Although the OU 4 RL for lead is 15 µg/L, lead 

WDC053110001 5-1 



FINAL CLOSE OUT REPORT - OU4, SITES 41 & 74 

concentration in background groundwater at the site is 30.9 µg/L, according to the Base 
Background Groundwater Study (Baker Environmental, Inc., 2002).  This is the average 
concentration plus two standard deviations and is agreed to be an acceptable lead 
concentration.  Although these results were above the RL standard, the acidic soils of the 
North Carolina Coastal Plain are found to contain high levels of naturally occurring metals 
and are thought to contribute to the higher background levels of these constituents in 
groundwater at MCB, Camp Lejeune.  When compared to the average background 
concentration of 30.9 µg/L, only 3 out of 19 samples collected from well 41GW-11 exceeded 
this value.  These levels may have been the result of high turbidity in the samples.  
Additionally, results from other wells around the perimeter of the site over the course of the 
sampling program have not shown COCs above detection limits or were found at levels 
well below regulatory standards.  It can, therefore, be reasonable to state that no lead plume 
is emanating from this site.  Surface water and sediment sample results support this and 
will be discussed further in this section. 

Since 1997, Site 41 benzene results for groundwater have ranged from non-detect to 5J µg/L 
(NCWQS of 1 µg/L and MCL of 5 µg/L) in well 41GW-11.  The last sample taken from this 
well for the LTM program (January 2005) exhibited a non-detect for this constituent.  While 
some of the benzene results exceeded the NCWQS/MCL standards, no RL was set for 
benzene in the OU 4 ROD.  As mentioned previously, this well is located in the middle of 
the site.  Results from other wells around the perimeter of the site over the course of the 
sampling program have not shown benzene above detection limits.  Therefore, there is no 
evidence that this or other hazardous constituents are moving offsite laterally.  Additionally, 
no VOCs have been detected in groundwater samples from the deep well, 41GW-11D. This 
is, therefore, evidence that no downward migration into the Upper Castle Hayne Aquifer is 
occurring, and it is reasonable to state that no benzene plume is emanating from this site.  
Surface water and sediment sample results support this and will be discussed below. 

Initial Site 41 LTM program surface water samples were collected from eight locations in 
two creeks and two drainage ditches around the site.  Samples were analyzed for VOCs and 
TAL metals.  RLs were not established in the OU 4 ROD for this medium. No VOCs were 
detected in any samples, and iron, lead, and zinc were the only constituents detected at or 
above the North Carolina Class C Nutrient Sensitive Water Standards or the EPA Region IV 
Freshwater Aquatic Life Criteria in the initial samples collected (Baker Environmental, Inc., 
1997).  After six sampling events, all but two surface water sampling locations were 
eliminated and of those locations, samples were analyzed for a limited suite of constituents.  
Since July 2000, EPA Region IV Surface Water Criteria for lead has not been exceeded in Site 
41 samples.  These findings show that constituents from Site 41 are not migrating offsite via 
groundwater or affecting surface water. 

Eight sediment samples were collected from Site 41 for the LTM program in locations 
corresponding to surface water sampling locations.  Samples were analyzed for VOCs and 
TAL metals.  No RLs were set for this medium in the OU 4 ROD.  One common VOC 
laboratory contaminant (2-butanone) was found in one of the initial samples, but no other 
VOCs were detected in any sample thereafter.  Metals were not found to exceed their 
comparison criteria.  From June 2001 until the LTM program ceased at Site 41, only one 
location (41-DD-SD02) was sampled, and it was analyzed for four metals only (cadmium, 
chromium, lead, and nickel).  These constituents were detected infrequently, were not found 
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above comparison criteria, and may be attributable to the high metals concentrations in area 
soils.  These data support previous conclusions that there is no offsite migration or negative 
impact from groundwater at Site 41. 

As a precursor to final closeout of this site, additional sampling of seven monitoring wells 
was conducted in July 2004 to test for CWM constituents, their breakdown products, and 
explosives. None of these analytes were detected. 

The OU 4 LUCIP was completed in 2001.  The LUC maps demarcating the control 
boundaries for Site 41 were established at that time as well.  These boundaries are shown on 
Figure 5-1, and the estimated acreages of these boundaries are presented in Table 5-1.  Sites 
are inspected quarterly in accordance with the Land Use Control Action Plan (LUCAP) to 
ensure that no violations of LUCs have occurred.  OU 4-specific controls were negotiated 
into the ROD.  Institutional controls at this site were also part of the remedies selected for 
the Site 41 shallow groundwater/seep/surface water AOC as well as the soil/landfill 
material AOC.  These controls, which consist of restricting land and groundwater use and 
prohibiting invasive construction and residential site use, have been implemented.  The Site 
41 LUCs are currently in place and remain protective of human health and the environment 
and are consistent with the requirements outlined in the OU 4 ROD.   

TA
LU

L E

BLE 5-1 
CIP Boundaries at OU 4, Sites 41  

UCIP Boundary stimated Area (acres) 

N 3on-Industrial Land Use Control 6.6 

I 1

I 3

A 8

A 3

So

ntrusive Activities-Groundwater 6.4 

ntrusive Activities-Soil 6.6 

quifer Restriction (500 feet) 6.4 

ccess Control Boundary 0.0 

urce: CH2M HILL, Inc., and Baker Environmental, Inc., 2005 

Based on the successful application and completion of the required remedies, as stipulated 
in the OU 4 ROD for Site 41, the Partnering Team concluded that the remedial actions taken 
are protective of human health and the environment and have achieved the RAOs set out in 
the OU 4 ROD.  Site 41 was therefore moved to closeout. 

5.2 Site 74 
Two AOCs at Site 74, shallow groundwater and soil/landfill material, were identified in the 
OU 4 ROD as requiring remedial action.  Remedies selected for the AOCs at this site, as 
previously mentioned in Section 3 of this document, were institutional controls and 
monitoring for the shallow groundwater AOC, Alternative 74GW-02, and institutional 
controls for the soil/landfill material AOC, Alternative 74SO-02.   No RLs were set in the 
ROD for any media at Site 74, although metals were identified as COCs in shallow 
groundwater.   
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As required under the ROD, shallow groundwater monitoring began at Site 74 under the 
LTM program in 1997 and was conducted on a semi-annual basis.  Of the constituents for 
which the samples were analyzed, only iron exhibited levels greater than its NCWQS (300 
µg/L) limit.  Iron results ranged from non-detect to 1,900 µg/L. However, the acidic soils of 
the North Carolina Coastal Plain are found to contain high levels of naturally occurring 
metals and are thought to contribute to the higher background levels for these constituents 
in groundwater at MCB, Camp Lejeune.  This is evidenced by the metals found in 
background shallow groundwater samples taken as part of the 2002 Base Background 
Groundwater Study (Baker Environmental, Inc. 2002), in which iron background levels 
ranged from 140 to 32,700 µg/L.   Therefore, because the levels of iron are not 
uncharacteristic of the site geology and no RAOs were established, the Partnering Team 
decided that Site 74 should be removed from the LTM program after three rounds of 
sampling.   

The OU 4 LUCIP was completed in 2001.  The initial LUC maps demarcating the control 
boundaries for Site 74 were established at that time as well.  These boundaries are shown on 
Figure 5-2, and the estimated acreages of these boundaries are presented in Table 5-2.  Sites 
are inspected quarterly in accordance with the Land Use Control Action Plan (LUCAP) to 
ensure that no violations of LUCs have occurred.  OU 4-specific controls were negotiated 
into the ROD.  Institutional controls at this site were also part of the remedy selected for the 
Site 74 shallow groundwater AOC as well as the soil/landfill material AOC.  These controls, 
which consist of restricting land and groundwater use and prohibiting invasive construction 
and residential site use, have been implemented.  The Site 74 LUCs are currently in place 
and remain protective of human health and the environment and are consistent with the 
requirements outlined in the OU 4 ROD.   

TA
LU

L E

BLE 5-2 
CIP Boundaries at OU 4, Sites 74  

UCIP Boundary stimated Area (acres) 

N 2on-Industrial Land Use Control 3.8 

I 1

I 2

A 7

A 8

So

ntrusive Activities-Groundwater 3.9 

ntrusive Activities-Soil 3.8 

quifer Restriction (500 feet) 1.2 

ccess Control Boundary .0 

urce: CH2M HILL, Inc., and Baker Environmental, Inc., 2005  

 
Based on the successful application and completion of the required remedies, as stipulated 
in the OU 4 ROD for Site 74, the Partnering Team concluded that the remedial actions taken 
are protective of human health and the environment and had achieved the RAOs set out in 
the OU 4 ROD.  Site 74 was therefore moved to closeout. 
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SECTION 6 

Summary of Remediation Costs 

This section presents the cost of remedial alternatives for Sites 41 and 74, as detailed in the 
OU 4 FS and stipulated in the OU 4 ROD.  

6.1 Site 41 
The remedy selected for the groundwater/seep/surface water AOC was institutional 
controls and monitoring (Alternative 41GW-2). The institutional controls consist of 
groundwater use restrictions set in the Base Master Plan that prohibit intrusive activities 
such as the installation of potable water supply wells within a 500-foot radius of Site 41. 
Monitoring activities under the LTM program of groundwater, seep surface water, and 
sediment were initiated for this AOC within 1 year of the ROD implementation. Sampling 
was conducted on a semi-annual basis. The selected remedy for the soil/landfill material 
AOC was institutional controls (Alternative 41SO-2). These controls, which are included in 
the Base Master Plan, restrict future land use of and invasive construction at the site.    

Costs associated with these remedies were estimated to total $592,000 (present net worth–
1995) over a 30-year period for the groundwater/seep/surface water Alternative 41GW-2 
with essentially no capital or operation and maintenance (O&M) for Alternative 41SO-2 
(Baker Environmental, Inc., 1995b).  

6.2 Site 74 
The remedy selected for the groundwater AOC was institutional controls and monitoring 
(Alternative 74GW-2). The institutional controls consist of groundwater use restrictions set 
in the Base Master Plan that prohibit the installation of potable water supply wells within a 
500-foot radius of Site 74. Monitoring activities for groundwater were initiated for this AOC 
within 1 year of the ROD implementation. Sampling was conducted on a semi-annual basis 
under the LTM program. The selected remedy for the soil/landfill material AOC was 
institutional controls (Alternative 74SO-2). These controls, which are included in the Base 
Master Plan, restrict future land use of and invasive construction at the site. 

Costs associated with these remedies were estimated to total $342,000 (present net worth–
1995) over a 30-year period for the groundwater Alternative 74GW-2 with essentially no 
capital or O&M for the 74SO-2 alternative (Baker Environmental, Inc., 1995b).

  



 

SECTION 7 

Ongoing Activities 

As previously discussed, Sites 41 and 74 have been designated as restricted use/access areas 
because of the potential presence of CWM remaining onsite.  Because of this, there are on-
going activities involving OU 4—specifically, the inspection and updating of the sites with 
respect to LUCs and including the sites in the MCB Camp Lejeune CERCLA Five-Year Plan. 

The initial LUC for MCB, Camp Lejeune were implemented in 1999.  Site-specific LUCs for 
OU 4 are documented in the LUCAP and LUCIP completed in 2001. The annual certification 
of site-specific LUC maps for boundary modification is ongoing. 

In 1999, the initial CERCLA Five-Year Review was conducted for all MCB, Camp Lejeune 
sites. The Five-Year Review is conducted in line with procedures detailed in the NCP and 
CERCLA. A Five-Year Review is required for a CERCLA site if: 1) a remedial action results 
in hazardous substances, pollutants, or contaminants remaining at a site; or 2) the ROD was 
signed on or after October 17, 1986. The Five-Year Review document was submitted to, 
reviewed, and approved by EPA and NC DENR. The complete document can be referenced 
as part of the Administrative Record files for MCB, Camp Lejeune. The most recent Five-
Year Review was completed in 2005. 

 

  



 

SECTION 8 

Community Relations 

There has been and continues to be several ways through which MCB, Camp Lejeune has 
communicated with the local and regulatory communities to inform, negotiate, and build 
consensus for public health issues and environmental actions.  These have included the 
preparation of documents such as a Basewide community relations plan and site-specific 
PRAP, the community relations interviews associated with these plans, the establishment of 
the OU 4 Administrative Record files, and the formation of working groups such as the 
Installation Restoration (IR) Partnering Team and Restoration Advisory Board (RAB).  The 
Base has also sponsored self-guided public tours, tours of IR sites for university students, 
and open houses to disseminate information, foster understanding, and improve 
communication. 

The Basewide community relations/community involvement plan was initially issued in 
1990 to promote and improve communication between the Base and the at-large 
community.  This document was updated as recently as 2005.  A PRAP (Baker 
Environmental, Inc., 1995c) describing the preferred remedial options from the OU 4 RI/FS 
was issued in May 1995 to identify the preferred alternatives for remedial actions at the sites 
and to solicit public review and comment. Public participation was also solicited as the ROD 
for OU 4 was being drafted.  These and other documents pertinent to OU 4 CERCLA 
process are available in the Administrative Record files established for OU 4. 

The IR Partnering Team was established to facilitate innovative, cost-effective, and safe 
ways to clean up sites on the Base that pose a threat to public health and the environment.   
The team is comprised of personnel from NAVFAC Mid-Atlantic, MCB, Camp Lejeune; 
EPA; NCDENR; and the Base’s environmental support contractors.   It also utilizes the RAB 
to advance the Base’s work within the community.   

The MCB, Camp Lejeune RAB was formed in 1996 to increase public awareness and interest 
in environmental restoration, thereby facilitating the execution of human health and 
environmental remedies at the Base.  It is an advisory board made up of community 
members, local environmental group members, and state and federal officials. The RAB is 
designed to function as a focal point for the exchange of information between the Base and 
the local community regarding environmental restoration activities.  The RAB focuses on 
developing a strong relationship with the local residents and environmental groups. These 
relationships are the foundation for fostering trust and creating an effective environmental 
community relations program (http://lejeune.lantops-ir.org/sites/pmweb/ 
PublicOutreach.aspx, accessed 06/06/06).  The RAB meets once a quarter.    

  



 

SECTION 9 

Certification Statement 

On behalf of the U.S. Department of the Navy and Marine Corps, I certify that this 
document memorializes the completion of the remedial action objectives identified in 
the Revised Final Record of Decision for Operable Unit 4, Sites 41 and 74, signed on 
October 17, 1995.    
 
                                                                           

Mr. Daniel Hood     Date 
Remedial Project Manager 
Naval Facilities Engineering Command, Mid-Atlantic  
 
                                                                           

Mr. Robert Lowder      Date 
Installation Restoration Program Manager  
Marine Corps Base, Camp Lejeune 
 
Based on the information included in this Final Closeout Report – Operable Unit 4, EPA 
concurs that the remedial action has been completed to meet the remedial action 
objectives and that this document memorializes the remedial action completion. 
 

                                                                           

Ms. Gena Townsend    Date 
Remedial Project Manager 
U.S. Environmental Protection Agency 
 
Based on the information included in this Final Closeout Report – Operable Unit 4, the 
State of North Carolina concurs that the remedial action has been completed to meet 
the remedial action objectives and that this document memorializes the remedial 
action completion.  
 
 
                                                                                

Mr. Randy McElveen    Date 
Remedial Project Manager  
North Carolina Department of Environment and Natural Resources 
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FIGURE 2-2
OPERABLE UNIT 4
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FIGURE 2-3
OPERABLE UNIT 4

SITE 74 - MESS HALL
GREASE PIT DISPOSAL AREA

OU4 CLOSE OUT REPORT
MARINE CORPS BASE, CAMP LEJEUNE

NORTH CAROLINA



Source:  CH2M HILL, Inc., 2001

MCB, CAMP LEJEUNE, NORTH CAROLINA

FIGURE 2-4

SITE 41 ACTIVITIES TIMELINE
FINAL CLOSE OUT REPORT

OPERABLE UNIT NO.4

 Used as an open burn  
 dump through 1970. 
 Received construction 
 debris, mirex, solvents,
 ordnance, CWM, POL
 wastes, and batteries.

                     1

Confirmation Study

 2

  Final RI identifies organics, 
  inorganics, pesticides, and RDX
  as COCs for the soil, 
  groundwater, surface water, and 
  sediment.

                               4

  

Final FS Report

5

Final ROD

6

LTM begins on semi-
annual basis.  

                 8

  Recommended and accepted to eliminate  
  all but the following from the LTM 
  program:
  41-GW11 (TCL VOCs & lead only)
  41-GW11DW (VOCs only)
  41-GW12 (VOCs only)
  41-TC-SW12 (lead only)
  41-UT-SW01 (lead only)
  41-DD-SD02 (cadmium, chromium, nickel, 
      lead only)
                                    9

  LUCIP 
completed.

  10

 LTM continues. 
All wells currently in Site 41 LTM 
programs sampled for CWM, CWM 
degradation products, and explosive 
constituents. Site 41 recommended to be 
removed from LTM program and moved to 
close out.

                               12
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Interim Aerial 
Photographic
Investigation

 

3

  Revised Final ROD selected
  remedy is institutional 
  controls for both the 
  soil/landfill and groundwater 
  as well as monitoring 
  existing groundwater wells.

                           7

1992 1995C

Site 41 removed from the 
LTM program. All 
sampling ceases.

13

2005

  Monitoring wells 41-GW01, 
  -GW02, -GW03, and -GW09 
  reestablished into LTM program 
  for lead analysis. 
  41- GW11 still analyzed for VOCs
  and lead.

                            11
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Source: CH2M HILL, Inc., 2001

MCB, CAMP LEJEUNE, NORTH CAROLINA

FIGURE 2-6

SITE 74 ACTIVITIES TIME LINE
FINAL CLOSE OUT  REPORT

OPERABLE UNIT NO. 4

      Began using site
      as disposal area
      for grease, volatile
      substances, PCBs,
      and pesticides.

                     1

      Confirmation Study

                       2

        
        Pre-Remedial Investigation
        (RI) Groundwater samples 
        collected at 74-GW01
        and 74-GW02 to further
        characterize the site before
        the RI.  Only inorganics 
        detected.
                             4

        Final RI identifies
        organics, inorganics
        and pesticides as
        COCs for the soil/landfill        
        and shallow
        groundwater.

                             5

Final FS Report

    6

        Revised Final ROD -
        selected remedy is
        institutional controls
        for both the soil/landfill          
        and groundwater, as
        well as monitoring
        existing groundwater 
        wells.
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      LTM begins on           
      semi-annual basis.
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    LTM continues.
    Site 74 recommended 
    to be removed from 
    the LTM Program.
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    LTM continues.
    Site 74 recommended 
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FIGURE 4-4
SAMPLING LOCATION MAP

OPERABLE UNIT NO. 4 - SITE 74
LONG TERM MONITORING PROGRAM

MARINE CORPS BASE, CAMP LEJEUNE
NORTH CAROLINA



Figure 5-1
Operable Unit 4

Site 41-LUC Boundaries
OU4 Close Out Report

Marine Corps Base, Camp Lejeune
North Carolina



Figure 5-2
Operable Unit 4

Site 74-LUC Boundaries
OU4 Close Out Report

Marine Corps Base, Camp Lejeune
North Carolina
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Appendix B 
Sites 41 and 74 Remedial Investigation  

Data Tables 

 













































 

Appendix C 
OHM Remediation Services Corporation 

Contractor’s Closeout Report 

 



An OHM Remediation = = 
\ 

- - Services Corp. = = A Subsidiary of OHM Corporation 

September 18, 1996 

Ms. Kate Landman 
Atlantic Division Code 18232 
Naval Facilities Engineering Command 
15 10 Gilbert Street 
Norfolk, VA 23 5 1 l-2699 

Re: Contractor’s Closeout Report 
Site 4 1, MCAS New River 
Contract N62470-93 -D-3032; Delivery Order 0 101 
MCB Camp Lejeune, NC 

Dear Ms. Landman: 

Submitted for your review and approval is this letter Closeout Report for D.O. 0101, Site 41, 
MCAS New River, MCB Camp Lejeune, N.C. 

Overview 

OHM installed fencing and signs in support of D.O. 0101 to restrict access to Site 41 at the 
Marine Corps Air Station. Site access was required to be restricted because Site 41 was 
previously used as an open burn dump from 1946 to 1970. In addition to construction debris and 
several other types of waste, it is reported that in the mid-1960s, at least two waste disposal 
incidents occurred involving the disposal of drummed wastes from trucks. These wastes were 
described as being similar to the types of wastes disposed of at Site 69 (Rifle Range Chemical 
Dump). 

Field Activities 

OHM commenced field activities on August 8, 1996 and completed the field work on August 15, 
1996. A photo log is attached documenting the work performed. 

OHM installed 150 feet of fencing with twin 10 feet wide swing gates across a dirt road at the 
southeast access to the site. At the west access via the same road OHM installed 50 feet of fence 
with a 16 feet swing gate. Figure 1 identifies the as built locations of the fencing and gates. 

Thirty four 24 inches by 24 inches metallic signs were installed around the east, west and southern 
boundaries of the site. These signs were posted on existing trees and adjacent to the two gates. 
The signs have a yellow background with red lettering. Figure 1 also indicates the locations of 
the signs. 

5335 Triangle Parkway, Suite 150 n Norcross, Georgia 30092 n 770-729-3900 



Page 2 
Closeout Report, Site 41 

Health & Safety Issues 

The project was completed safely without any accidents or near misses. 

Schedule Impacts/Changes 

The project was delayed awaiting final approval from the New River Air Station of the sign 
wording and locations. The signs were changed from a green background with white lettering to 
a yellow background with red lettering. The final wording on the signs is as follows: 

KEEP OUT 
HAZARDOUS 

WASTE 
SITE 

Additional signs were installed to encompass the southern boundary of the site (34 versus 15). 

The final inspection and approval of the site was conducted with the ROICC on September 18, 
1996. 

Very truly yours, 
OHM Remediation Services, Inc. 

Senior Project Manager 

Attachments 
I. Photo Log 
II. Figure 1 

pc: See Page 3 



Page 3 
Closeout Report, Site 41 

pc: Neal Paul - IRD/EMD w/enclosures (2) 
Lt. Hansen - ROICC w/enclosures 
Matt Bartman - Baker Environmental w/enclosures 
Dave Lown - NCDEHNR w/enclosures 
John Franz - OHM w/enclosures 
Jerry Haste - NAVFACENGCOM w/enclosures 
Gena Townsend - EPA Region IV w/enclosures 
OHM Project File/l 842 1 w/enclosures 
Dwayne Currie - OHM w/enclosures 
Greg Gilles - OHM w/enclosures 
Chuck Lawrence - Stone & Webster w/enclosures 
Project File 18421-14.3 w/enclosures 
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Project No. 18421 Date: 8114196 
Contract No. N62470-93-D-3032 
Delivery Order: 101 
Description: 150-foot section of fence with ZO-foot gate on 
the east end of the spine road 

Project No. 18421 Date: 8114196 
Contract No. N62470-93-D-3032 
Delivery Order: 101 
Description: 50 foot section of fence with 20 foot gate on the 
west end of the spine road 

(3lc@h’Z2-B~~ 



Project No. 18421 Date: 8114196 
Contract No. N62470-93-D-3032 
Delivery Order: 101 
Description: Warning sign posted at 200 foot intervals 
around the southern end 

Project No. 18421 Date: 8114196 
Contract No. N62470-93-D-3032 
Delivery Order: 101 
Description: Warning sign posted on the gate of the west 
end of the spine road 



HAZARDOUS 
WASTE 

SITE 

Project No. 18421 Date: S/14/96 
Contract No. N62470-93-D-3032 
Delivery Order: 101 
Description: Warning sign posted on the gate of the east 
end of the spine road 



IDENTIDICATION # DESCRIPTION 

ou4.sITE41.1994.1 VIEW OF BAKER AND DRILLING SUBCONTRACTOR INSTALLING 
MONITORING WELL 41-GW13, LOOKING SOUTHWEST. 

0u4.sITE41.1994.2 

0u4.sITE41.1994.3 

0u4.sITE41.1994.4 

0u4.sJTE41.1994.5 

0u4.sITE41.1994.6 

ou4.sITE41.1994.7 

ou4.sITE41.1994.8 

ou4.sITE41.1994.9 

0u4.sITE41.1994.10 

ou4.sITE41.1994.11 

;F- 

VIEW OF BAKER AND DRILLING SUBCONTRACTOR DEVELOPING 
MONITORING WELL 41-GW12, LOOKING WEST. 

VIEW OF DRAINAGE AREA LOCATED IN THE NORTHWESTERN AREA 
OF SITE 41 WHKCH FLOWS NORTHEAST INTO THE SMALL UNNAMED 
CREEK WHICH BISECTS SITE 41 AND FLOWS WEST TO EAST, 
LOOKING NORTHEAST. 

VIEW OF DRAINAGE AREA WITH ORANGE/RUST COLORATION AND 
A MILKY WHITE SHEEN ON THE WATER SURFACE, LOOKING 
NORTHEAST. i- 

CLOSEUP OF DRAINAGE AREA WITH THE ORANGE/RUST 
COLORATION AND MILKY WHITE SHEEN ON THE WATER 
SURFACE,LOOKING EAST. 

UPSTREAM VIEW OF DRAINAGE AREA LOCATED IN THE 
NORTHEASTERN AREA OF SITE 41 WHICH FLOWS NORTH INTO THE 
SMALL UNNAMED CREEK WHICH BISECTS SITE 41 AND FLOWS 
WEST TO EAST, ORANGE/RUST COLORATION AND MILKY WHITE 
SHEEN PRESENT, LOOKING SOUTH. 

UPSTREAM VIEW OF A UNNAMED TRIBUTARY WHICH FLOWS FROM 
THE NORTH TO THE SOUTH JOINING THE UNNAMED CREEK IN THE 
NORTHEAST CORNER OF SITE 41, ALSO SURFACE WATER AND 
SEDIMENT SAMPLING STATION NUMBER 5, LOOKING NORTH, 
DOUGLASS STREET IN BACKGROUND. 

UPSTREAM VIEW OF SURFACE WATER AND SEDIMENT SAMPLING 
STATION NUMBER 8, LOCATED ON TANK CREEK WHICH BOARDERS 
SITE 41 TO THE SOUTH, LOOKING WEST. 

UPSTREAM VIEW OF SURFACE WATER AND SEDIMENT SAMPLING 
STATION NUMBER 8, LOCATED ON TANK CREEK, WITH PARTIALLY 
CONSTRUCTED BEAVER DAM AND BEAVER TREE MARKINGS 
PRESENT TO THE RIGHT, LOOKING WEST. 

UPSTREAM VIEW OF SURFACE WATER AND SEDIMENT SAMPLING 
STATION NUMBER 9, LOCATED ON TANK CREEK,BAKER PERSONNEL 
FILLING SAMPLE CONTAINERS WITH SEDIMENT SAMPLE, LOOKING 
WEST. 

VIEW OF SURFACE AND SEDIMENT SAMPLING STATION NUMBER 7, 
LOCATED ON TANK CREEK, LOOKING SOUTHEAST. 

1 
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IDENTIDICATION # 

ou4.slTE41.1994.12 

0u4.sITE41.1994.13 

0u4.sITE41.1994.14 

0u4.sITE41.1994.15 

OU4.SITE41.1994.16 

OU4.SITE41.1994.17 

0u4.sITE41.1994.18 

ou4.sITE41.1994.19 

0u4.sITE41.1994.20 

0u4.sITE41.1994.21 

0u4.sITE41.1994.22 

ou4.smE41.1994.23 

ou4.sm9.1994.24 

DESCRIFT.ION 

VIEW OF HAND AUGERING SAMPLING LOCATION 41-OS-SB32, 
SURFACE DEBRIS PRESENT IN BACKGROUND, LOOKING NORTHEAST 

VIEW OF HAND AUGERING SAMPLING LOCATION 41-OS-SB31, 
TUBULAR OBJECTS PRESENT IN MIDDLE AND TO THE LEFT ARE 
DISCARDED ROCKET LAUNCHERS, ALSO ATV DRILLING RIG 
PRESENT IN UPPER LEFT CORNER INSTALLING 41-GW07DW, 
LOOKING NORTH. 

VIEW OF HAND AUGERING SAMPLING LOCATION 41-OS-SB28, 
PARTIALLY BURIED 55-GALLON DRUM PRESENT, LOOKING WEST. 

VIEW OF HAND AUGERING SAMPLING LOCATION 41-OS-SB25, 5- 
GALLON CONTAINER OF DRY CLEANING SOLVENT PRESENT, 
LOOKING NORTHEAST. ii. 

VIEW OF HAND AUGERING SAMPLING LOCATION 41-OS-SB27, 
PARTIALLY BURIED 55-GALLON DRUM, LOOKING SOUTHWEST. 

VIEW OF HAND AUGERING SAMPLING LOCATION 41-OS-SB33, 
SURFACE DEBRIS PRESENT IN BACKGROUND, LOOKING 
NORTHEAST. 

VIEW OF HAND AUGERING SAMPLING LOCATION 41-GS-SB26, 
METALLIC CYLINDRICAL OBJECT PRESENT IN BACKGROUND, 
LOOKING SOUTHWEST. 

VIEW OF HAND AUGERING SAMPLING LOCATION 41-CDS-SB31, 
CRUSHED DRUM PRESENT TO THE RIGHT AND MOUNDS OF 
CONCRETE IN THE BACKGROUND, LOOKING WEST. 

VIEW OF METALLIC SURFACE DEBRIS, HAND AUGERING SAMPLING 
LOCATION 41-OS-SB32 LOCATED BEHIND DEBRIS PILE, LOOKING 
WEST. 

VIEW OF HAND AUGERING SAMPLING LOCATION 41-GS-SB32, 
METALLIC DEBRIS PILE PRESENT IN BACKGROUND, LOOKING EAST. 

VIEW OF POSTS AND BARBED WIRE THAT FORMED A 101’ x 10’ 
SECTIONED OFF SQUARE LOCATED IN THE NORTHWESTERN 
PORTION OF SITE 41, LOOKING NORTHEAST. 

VIEW OF COMPLETED WELLS 41-GWO7 AND 41-GW07DW, WATER 
LEVEL METER PRESENT TO THE RIGHT, LOOKING SOUTH. 

VIEW OF U.S. ARMY TECHNICAL ESCORT UNITS MONITORING 
EQUIPMENT(MINICAM), UTILIZED TO DETECT CHEMICAL WARFARE 
AGENTS, LOOKING SOUTHEAST. 

2 



IDENTIDICATION # 

ou4.slTE69.1994.25 

OU4.SITE69.1994.26 

ou4.sITE69.1994.27 

OU4.SlTE69.1994.28 

0u4.sITE69.1994.29 

OU4.SITE69.1994.30 

OU4.SITE69.1994.31 

ou4.sITE69.1994.32 

ou4.sm9.1994.33 

ou4.slTE69.1994.34 

ou4.sITE74.1994.35 

OU4.SITE74.1994.36 

DESCRIPTION 

VIEW OF U.S. ARMY TECHNICAL ESCORT UNlcTS MONITORING 
EQUIPMENT SET-UP, FROM BACKGROUND TO FOREGROUND: 
MINICAM, RESULTS PRINTER, CALIBRATION STANDARD PRINTER, 
EXTERNAL BATTERY PACK AND SURGE PROTECTOR, AND BLACK 
HEATED SAMPLE LINE, LOOKING NORTH. 
VIEW OF U.S. ARMY TECHNICAL ESCORT UNITS EXTERNAL POWER 
SOURCE SET-UP, LOOKING SOUTHEAST. 

VIEW OF BAKER AND DRILLING SUBCONTRACTOR IN THE PROCESS 
OF OBTAINING SUBSURFACE SOIL SAMPLES FROM 69GW12DW, 
ACTIVITY TO THE RIGHT SHOWS THE ADDITION OF A 5’ DRILLING 
FLIGHT, ACTIVITY TO THE LEFT SHOWS THE DECONTAMINATION 
OF SPLIT SPOONS, LOOKING SOUTHEAST. _ : 

VIEW OF BAKER PERSONNEL OBTAINING PID(HNU) POINT SOURCE 
READINGS, USED TO EVALUATB HEALTH AND SAFETY LEVELS OF 
PROTECTION, LOOKING SOUTHEAST. 

VIEW OF BAKER AND DRILLING SUBCONTRACTOR IN LEVBL B AT 
WELL LOCATION 69-GW10, LOOKING NORTHWEST. 

VIEW OF DRILLING SUBCONTRACTOR SPLITSPOONING WELL 69- 
GWlO, BAKER PERSONNEL IN BACKGROUND, LOOKING NORTHEAST. 

VIEW OF UNEXPLODED ORDNANCE SUBCONTRACTOR 
(UXO)PERFORMING A SECONDARY CLEARANCE ON BOREHGLE 69- 
GWlO FOR METAL DEBRIS, LOOKING EAST. 

VIEW OF BAKER PERSONNEL SUITED UI’ IN LEVEL B PROTECTION, 
DECONTAMINATION SET-UP FOR SPLIT SPOONS IN BACKGROUND, 
LOOKING EAST. 

VIEW OF U.S. ARMY TECHNICAL ESCORT UNIT PERSONNEL SUITED 
UP IN A MODIFIED LEVEL C PROTECTION, STRAPPED TO 
PERSONNEL’S LEFT SIDE IS A DETECTOR KIT UTILIZED FOR 
SPECIFIC CHEMICAL AGENTS, ALSO A HAND HELD VERSION OF THE 
MINICAM IS PRESENT IN THE RIGHT HAND, LOOKING SOUTHEAST. 

VIEW OF COMPLETED WELLS 69-GW12 AND 69GW12DW LOCATED 
IN THE SOUTHERN PORTION OF SITE 69, LOOKING SOUTHEAST. 

VIEW OF POTENTIAL FOXHOLE LOCATED WITHIN THE PEST 
CONTROL AREA,LOOKING NORTH. 

VIEW OF ANOTHER POTENTIAL FOXHOLE LOCATED WITHIN THE 
PEST CONTROL AREA, LOOKING NORTHWEST. 



IDENTIDICATION # DESCRIPTION 

ou4.sITE74.1994.37 VIEW OF DRAINAGE AREA WHICH ACCEPTS RUN-OFF FROM THE 
PEST CONTROL AREA, AND WHICH RUNS TO THE SOUTH INTO 
HENDERSON POND, LOOKING NORTH. 

OU4.SITE74.1994.38 VIEW OF HENDERSON POND WHICH IS SOUTH OF THE PEST 
CONTROL AREA, LOOKING SOUTH. 

ou4.sITE74.1994.39 VIEW OF ACCESS ROAD WHICH LEADS INTO THE FORMER DISPOSAL 
AREA, THE ROAD BORDERS THE SITE TO THE EAST, LGOKING 
NORTH. 

0u4.sITE74.1994.40 VIEW OF DRILLING SUBCONTRACTOR PERFORMING HAND 
AUGERING IN THE SOUTHEAST CORNER OF THE FORMER DISPOSAL 
AREA, LOOKING NORTHWEST. 

Iii.. 

ou4.sITE74.1994.41 VIEW OF BARER, SUBCONT&iCTORS, AND U.S. ARMY TECHNICAL 
ESCORT UNIT SETTING UP FOR DRILLING OPERATIONS ON 74bGWO6, 
LOOKING NORTH. 

0u4.sJ.TE74.1994.42 VIEW OF COMPLETED WELL 74-GWO6, WELL IS LOCATED ON THE 
EASTERN EDGE OF THE FORMER DISPOSAL AREA, LOOKING NORTH. 
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OU4.SITE41.1994.1 
VIEW OF BAKER AND DRILLING SUB-CONTRACTOR 
INSTALLING MONITORING WELL 41GW13, LOOKING 
SOUTHWEST. 





OU4.SITE41.1994.2 

VIEW OF BAKER AND DRILLING SUB-CONTRACTOR 
DEVELOPING hfONITORING WELL 41GW12, LOOKING 

WEST. 
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ou4.slTB41.1994.3 
VIEW OF DRAINAGE AREA LOCATED IN THE 
NORTHWESTERN ARBA OF SITE 41 WHICH FL.OWS 
NORTHEAST INTO THB SMALL UNNAMBD CREEK WHICH 
BISECTS SlTE 41 AND FXOWS WBST TO EAST, LOOKING 
NORTHJZAST. 





0u4.srrE41.1994.4 
VIEW OF DRAINAGE AREA WITH ORANGE/RUST 
COLORATION AND A MILKY WHITI SHEEN ON THE 
WATER SURFACE. LOOKING NORTHEAST. 
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ou4.sITEz41.1994.5 
CLOSEUP OF DRAINAGE AREA WITH THE ORANGE/RUST 
COLORATION AND MILKY WHITE SHEEN ON THE WATER 
SURFACE, LOOKING EAST. 





ou4.slTE41.1594.6 
UPSTREAM VIBW OF DRAINAGE AREA LOCATED IN TXE 
NORTHEASTERN AREA OF SITE 41 WHICH FLOWS NORTH 
INTO THE SMALL UNNAMED CREEK WHICH BISE(3TS SITE 
41 AND FLOWS WEST TO EAST, ORANGE/RUST 
COLORATION AND MILKY WHITE SHEEN PRESENT, 
LOOKING SOUTH. 





0u4.sITE41.1994.1 
UFSTRBAM VIEW OF A UNNAMED TRIBUTARY WHICH 
FLOWS FROM THE NORTH TO THE SOUTH JOINING THE 
UNNAMED CREEK IN THE NORTHEAST CORNER OF SITE 
41, ALSO SURFACE WATER AND SEDIMENT SAMPLING 
STATION NUMBER 5, LOOKING NORTH, DOUGLASS 
STREET IN BACKGROUND. 





OU4.SITE41.1994.8 
UPSTREAM VIEW OF SURFACE WATER AND SEDIMENT 
SAMPLING STATION NUMBER 8, LOCATED ON TANK 
CREEK WHICH BOARDERS SITE 41 TO THE SOUTH, 
LOOKING WEST. 





ou4.slTE41.1994.9 
IJPSTRBAM VIEW OF SURFACE WATER AND SEDIMENT 
SAMPLING STATION NUMBER 8, LOCATED ON TANK 
CREEK, WITH PARTIALLY CONSTRUmD BEAVER DAM 
AND BEAVER TREE MARKINGS PRESENT TO THE RIGHT, 
LOOKING WEST. 





0u4.sITB41.1994.10 
UPSTREAM VIEW OF SURFACE WATER AND SEDIMENT 
SA?vlPLING STATION NUMBER 9, LOCATED ON TANK 
CREEK, BAKER PERSONNEL FILLING SAMPLE 
CONTAINERS WITH SEDIMENT SAMPLE, LOOKING WEST. 



.: . . “6. 



ou4.sITE41.1994.11 
VIBW OF SURFACE AND SEDIMENT SAMPLJNG STATION 
NUMBER 7, LOCATED ON TANK CREEK, LQOKING 
SOUTHEAST. 





OU4.SITE41.1994.12 

VIEW OF HAND AUGERING SAMPLING LOCATION 

41-OS-SB32, SURFACE DEBRIS PRESENT IN BACKGROUND, 

LOOKING NORTHEAST. 





OU4.SITE41.1994.13 

VIEW OF HAND AUGERlNG SAMPLING LOCATION 
41-OS-SB31, TUBULAR OBJECTS PRESENT IN MIDDLE AND 
TO THE LEFT ARB DISCARDED ROCKET LAUNCHERS, 
ALSO ATV DRILLING RIG PRESENT IN UPPER LEFT 

CORNER INSTALLING 41GW07DW, LOOKING NORTH. 





ou4.slTE41.1994.14 
VIEW OF HAND AUGERING SAMPLING LOCATION 
41-OS-SB28, PARTL4LL.Y BURIBD 55-GALLON DRUM 
PRESENT. LOOKING WEST. 
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ou4.sxTE41.1994.15 
VIEW OF HAND AUGERING SAMPLING LOCATION 
41-OS-SBZ5, S-GALLON CONTAINER OF DRY CLEANING 
SOLVENT PRESENT, LOOKING NORTHEAST. 





OU4.SITE41.1994.16 
VIEW OF HAND AUGERING SAMPLING LOCATION 
41-O.S-SB27, PARTIALLY BURIED SS-GALLON DRUM, 
LOOKING SOUTHWEST. 





0u4.slTB41.1994.17 
VIEW OF HAND AUGERLNG SAMPLING LOCATION 
41-OS-SB33, SURFACB DEBRIS PRESENT IN BACKGROUND, 
LOOKING NORTHEAST. 





0u4.slT!z41.1994.18 
VIEW OF HAND AUGERING SAMPLING LOCATION 
41-OS-SBZ6, MBTALLIC CYLINDRICAL OBJECT PRESENT IN 
BACKGROUND, LOOKING SOUTHWEST. 





ou4.slTE41.1994.19 
VIEW OF HAND AUGERING SAMPLING LOCATION 
41-OS-SB31, CRUSHRDDRUMPRESENTTOTHERIGHTAND 
MOUNDS OF CONCRETE IN THE BACKGROUND, LOOKING 
WEST. 





OU4.SITB41.1994.20 
VIEW OF METALLIC SURFACE DEBRIS, HAND AUGERING 
SAMPLING LOCATION 41-OS-SB32 LOCATED BEHIND 
DEBRIS PILE, LOOKING WEST. 





ou4.sITE41.1994.21 
VIEW OF HAND AUGERING SAMPLING LOCATION 
41-OS-SB32, METALLIC DEBRIS PILE PRESENT IN 
BACKGROUND, LOOKING EAST. 





oIJ4.srTB41.1994.22 
VIEW OF POSTS AND BARBED WIRB THAT FORMED A 10’ 
x lo’ SECTIONED OFF SQUARB LOCATED IN THE 
NOR- PORTION OF SITE 41, LOOKING 
NORTHEAST. 
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OU4.SITE41.1994.23 
VIEW OF COMPLETED WELLS 41GWO7 AND 
4lGW07DW, WATER LEVEL METER PRESENT TO THE 
RIGHT, LOOKING SOUTH. 





0u4.slTE69.1994.24 
VIEW OF U.S. ARMY TECHNICAL ESCORT UNITS 
MONITORING BQUIPMENT(?dNICAM), UTILIZED TO 
DETECC CHEMICAL WARFARE AGENTS, LOOKING 
SOUTHEAST. 



- 
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OU4.SITE69.1994.2.5 
VIEW OF U.S. ARMY TECHNICAL ESCORT UNITS 
MONITORING EQUIPMENT SET-UP, FROM BACKGROUND 
TO FOREGROUND: MINICAM, RESULTS PRINTER, 
CALIBRATION STANDARD PRINTER, EXTERNAL BAmRY 
PACK AND SURGE PROTECTOR, AND BLACK HEATED 
SAMPLE LINE, LOOKING NORTH. 





0u4.sIn69.1994.26 
VIEW OF U.S. ARMY TECHNICAL ESCORT UNITS 
EXTERNAL POWER SOURCE SET-UP, LOOKING 
SOUTHEAST. 





OU4.SlTE69.1994.27 
VIEWOFBAKERANDDRULlNGSUBCON-RUCrORlN~ 
PROCRSS OF OBTAINING SUBSURFACE SOIL SAMPLES 
FROM 69-GW12DW. ACl-MTY TO THE RIGHT SHOWS THE 
ADDlTION OF A 5’ DRLUING FLIGHT. ACTMTY TO THE 
LEFI. SHOWS THE DECONTAhUNA77ON OF SPLIT SPOONS, 
LOOKlNG SOUTHEAST. 





OU4.SlTE49.1994.28 
VIEW OF BAKER PERSONN!JL OBTAINING PID(HNU) POINT 
SOURCE RRADiNGS. USED TO EVALUATE HEALTH AND 
SAFETY LEVELS OF PRCYI’ECTION, LOOKlNG SOUTHEAST. 





:~:; 
I:~ 0u4.slTFi69.1994.29 
i ,~ VIEW OF BAKER AND DRILLING SUBCONTRACTOR IN 
- i : :; LEVEL B AT WELL LOCATION 696W10, LOOKING 

NORTHWEST. 
q.; 
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0u4.wrE69.1994.30 
VIEW OF DRILLlNG SUBc!ONTRAcrOR SPLlTSPOONlNG 
WELL 69GW10, BAKER PERSONNEL lN BACKGROUND, 
LOOKING NORTHEAST. 





ou4.slTE69.1994.31 
VIEW OF UNEXPLODED ORDNANCE SUBCONTRACTOR 
(UXO) PERFORMING A SECONDARY CLEARANCE ON 
BOREHOLE 69-GWlO FOR METAL DEBRIS, LOOKING EAST. 





1; 

OU4.SlTJ%!X1!l94.32 
VIRWOFBAKERPERWNNEL SUlTEDUPINLBVELB I 
PROTBCIION, DRC!ONT~A~ON SFT-VP POR SPY j 
SPOONSlNBACKf3ROUND,LOOIUNGBAsT. 

j 





Ou4.-.1994.33 
VIRW OF U.S. ARMY TECHNICAL HscoIlT 

ADRTfXXUtKIT 





0u4.sm9.1994.34 
VJEW OF COMPLRTED WELLS 69GW12 AND 69GW12DW 
L,OCATRD IN THE SOUTHRRN PORTION OF SITE 69, 
LOOKING SOUTHEAST. 
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ou4.sITE74.1994.35 
VIEW OF POTENTIAL FOXHOLE LOCATED WITHIN THE : ~j ?. PEST CONTROL AREA, LOOKING NORTH. 

/ 
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ou4.slTE74.1994.36 
VIEW OF ANOTHER POTENTIAL FOXHOLE LOCATED 
WITHIN THE PEST CONTROL AREA, LOOKING 
NORTHWEST. 





ou4.srm74.1!394.37 
VIEW OF DRAINAGE AREA WHICH ACCEFTS RUN-OFF 
FROM THE PEST CONTROL AREA, AND WHICH RUNS TO 
THE SOUTH INTO HENDERSON POND, LOOKING NORTH. 





ou4.sITE74.195-4.38 
VlEW OF HENDERSON POND WHICH IS SOUTH OF THE 
PEST CONTROL AREA, LOOKING SOUTH. 
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m 
‘.i(.i ou4.sITe74.1994.39 

vIBwOFACCRSSROADWI-IICHLMDSINTOTHEFORhiRR ’ ,* 
7%) DISPOSAL ARM. THR ROAD BORDRRS TEE Sl’lZ TO TX6 . ..j 
: ..j BAST, LOOKUW NORTH. 
.::ii 
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0u4.sITE74.1994.40 
VIEWOFDRIL.LINGSUBCONTRACTORPERF’ORMJNGHAND 
AUGERING IN THE SOUTHEAST CORNER OF THE FORMER 
DISPOSAL AREA, LOOKING NORTHWEST. 
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oU4.srrE74.1994.41 
VIEW OF BAKER, SUBCONTRACTORS, AND U.S. ARMY 
TECSNEAL. GSCORT UNIT Sl?l-lTNG UP FOR DRILLING 
OPERATIONS ON 74-GWO6, LOOKlNG NORTH. 
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.;> ou4.slTEl4.1994.42 4. I~.. :c VIfw OF co?dFLETRD WELL 74-Gw@5. WEJL IS LOCATED 
-;j : :: ON THE EASTBiN EDGE OF THE: FORMER DISPOSAL ! 

AREA. LDOKING NORTH. I 
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Appendix E 
US Army Chemical Materials Agency Chemical 

Warfare Materiel Sites Memorandum and Policy 
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INTRODUCTION 
 
This document provides the Final Long Term Monitoring (LTM) Report for Site 74, the Mess 
Hall Grease Disposal Area.  Site 74 has completed the necessary requirements for no further 
LTM actions as stipulated in the Final Record of Decision (ROD). This Final LTM Report is 
being prepared as an interim document prior to the future submittal of a Final Closeout Report for 
Operable Unit (OU) No. 4. 
 
SUMMARY OF SITE CONDITIONS 
 
Site 74, along with Site 41, comprise OU 4 at Marine Corps Base (MCB) Camp Lejeune, North 
Carolina.  These two sites were grouped into OU 4 since both have a reported history of chemical 
warfare material (CWM) disposal.  Site 74 is located in the northeastern portion of the Base, 
approximately one-half mile east of Holcomb Boulevard (Figure 1).  
 
Site 74 consists of two areas of concern: the former grease pit disposal area and a former pest 
control area.  Spent grease was reportedly disposed of by dumping it into excavated trenches.  It 
was reported that a volatile substance was sometimes used to ignite the grease.  Storage drums 
containing polychlorinated biphenyls (PCBs) and “pesticide soaked bags” were also reportedly 
disposed of in these trenches.  One internal memorandum reported that drums, which were 
supposed to have been taken to Site 69 (OU 14) for disposal, were actually disposed of at Site 74. 
During the Remedial Investigation (RI) (Baker, 1995) there were no apparent signs of disposal 
activity, with the exception of one area within the grease pit disposal area where a small 
depression in the ground surface was observed.  The former pest control area is believed to have 
been used for the storage and handling of pesticides.  There are no known disposal activities 
associated with the former pesticide control area at Site 74.  
 
PROCEDURES 
 
The LTM program for Site 74 consisted of field activities and data reporting. The field activities 
included sample collection and field observations, while the data reporting was comprised of data 
management and evaluation. Sampling activities were conducted and subsequent laboratory 
analyses were performed according to procedures and methods specified in the Work Plans for 
Long Term Monitoring for OU 4 (Baker, 1996). The project work plans identify specific tasks 
associated with the monitoring activities to be conducted at Site 74. 
 
INVESTIGATIVE ACTIVITIES AND REMEDIAL GOALS 
 
The conditions at Site 74 have been evaluated through several separate investigative activities, 
including a monitoring program. A chronological account of these investigative activities for Site 
74 is presented on the Site Activities Timeline in Figure 2.  This timeline provides milestones 
reached during the six years of activity conducted at Site 74.  Relevant information associated 
with specific events are cross-referenced as data tables or graphs and are presented within this 
report. The following subsections provide a summary of the previous studies completed at the site 
along with the results of the LTM program. 
 
Investigative activities for OU 4 began in 1983 with an Initial Assessment Study (IAS) along with 
other sites on the Base.  Site 74 was identified as one of the 22 sites that was recommended for 
further investigative studies.  A two-part Confirmation Study was conducted by Environmental 
Science and Engineering, Inc. (ESE) from 1984 through 1987.  The purpose of the Confirmation 
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Study was to investigate potential contaminant source areas identified in the IAS Report.  Site 74 
was evaluated and consequently further investigations were recommended. 
 
In addition to the IAS, an aerial photographic study was conducted which evaluated site 
operations between 1938 and 1990.  An interim report was completed in August 1992 (Figure 2, 
box 3). A recent aerial photograph of Site 74 with superimposed site boundaries is provided on 
Figure 3. 
 
In July 1992, groundwater samples were collected from monitoring wells 74-GW1 and 74-GW2 
as part of a Pre-Remedial Investigation sampling effort (Figure 2, box 4). This Pre-RI sampling 
was conducted to aid in scoping of the RI field program. 
 
Remedial Investigation 
 
The RI field program was concluded in March 1994 and the report was issued in May 1995 
(Figure 2, box 5).  As part of the RI, both soil and groundwater investigations were conducted.  In 
August 1994, selected monitoring wells were re-sampled for the purposes of obtaining 
representative groundwater samples for subsequent total and dissolved metals analysis. The data 
gathered during these investigations was used to assess human health and ecological risks. 
Remedial alternatives for soil and groundwater were evaluated during preparation of the 
Feasibility Study (FS) (Figure 2, box 6).  
 
Record of Decision 
 
The Final ROD was completed on June 22, 1995 (Figure 2, box 7).  As stipulated in the signed 
revised final ROD for OU 4 in October 1995 (Figure 2, box 8), the primary objective of the 
remedial action at Site 74 was to address contamination in the shallow groundwater aquifer.  The 
selected remedy for the groundwater identifies the implementation of institutional controls and 
monitoring for shallow groundwater.  
 
Long Term Monitoring Program 
 
The LTM program began in February 1997 (Figure 2, box 9) and initially included the sampling 
of four shallow monitoring wells on a semi-annual basis. The timeline on Figure 2 provides the 
evolution of the monitoring program over time. The following provides clarifications of the LTM 
sequence shown on Figure 2: 
 
• In Figure 2, boxes 10 and 11 indicate that sampling continued at Site 74 with 

recommendations for removal from the LTM program due to concentrations below the North 
Carolina Water Quality Standards 2L (NCWQS) and/or Federal Maximum Contaminant 
Levels (MCLs). 

 
• In Figure 2, box 12 indicates that Site 74 was removed from LTM entirely and sampling was 

discontinued.   LTM analytical data suggested that Site 74 had achieved the ROD specified 
objectives and, therefore, the site was recommended for removal from the overall monitoring 
program at Camp Lejeune.  

 
Table 1 provides analytical results from the data that was collected during the LTM program.  
Aluminum and iron concentrations detected during the LTM sampling event are presented on a 
time trend graph in Figures 4 and 5.  As stated in previous monitoring reports and letters, only 
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aluminum and iron have consistently been detected at excess concentrations.  Aluminum does not 
currently have an established NCWQS or MCL.  
 
Metal concentrations at Site 74 are indicative of naturally occurring metals in the presence of 
acidic soils.  The costal plain environment of North Carolina is naturally rich in metals.  As a 
result, iron has consistently been detected at concentrations in excess of the established NCWQS 
of 300 µg/L during the LTM program.     
 
PROTECTIVENESS 
 
Past investigations at Site 74 focused on the evaluation of the extent as well as the cleanup of 
contamination at Site 74.  In addition to these efforts, several support documents were prepared to 
address the protectiveness of human health and the environment at Site 74. 
 
ROD 
 
The ROD is a decision document that establishes an agreed upon and legally binding set of 
conditions that Site 74 must achieve to acquire a “no further action” status.  The ROD specifies 
restrictions on use of the soil and shallow groundwater within OU 4, and requires the periodic 
monitoring of the groundwater to meet the 2L standards.  Based on the data collected at Site 74, 
groundwater remediation levels have met in compliance with the ROD.  As noted above, the high 
iron concentrations at Site 74 are indicative of naturally occurring levels.   
 
LUCIP/LUCAP 
 
Site-specific land use controls have been implemented at Site 74 as documented in the Land Use 
Control Assurance Plan (LUCAP) and Land Use Control Implementation Plan (LUCIP) (Baker, 
June 2001).  The LUCAP (Figure 2, box 13) is intended to ensure that all of the Navy’s site-
specific selected remedies with land use controls remain protective of human health and the 
environment.  The LUCIP and its requirements are part of the selected remedy as specified within 
the Final ROD.   The LUCIP identifies the boundary for land use controls and aquifer use 
controls that prohibits intrusive activities for groundwater. The LUCIP restricts all groundwater 
use (except for monitoring purposes) within a 1000-foot buffer zone surrounding known areas of 
groundwater contamination.   These land use and aquifer use control boundaries are identified in 
the Final LUCIP completed in June 2001. 
 
Five Year Review 
 
In 1999, the initial five-year review was conducted for all sites at Camp Lejeune. The five year 
review is conducted in line with procedures detailed in the National Contingency Plan (NCP) and 
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 
1980. A five year review is required for a CERCLA site if: 1) a remedial action results in 
hazardous substances, pollutants, or contaminants remaining at a site; or 2) the ROD was signed 
on or after October 17, 1986.  This document was submitted to, reviewed, and approved by the 
United States Environmental Protection Agency (USEPA) and NC DENR. The Final Five-Year 
Review can be referenced as part of the Administrative Record for Camp Lejeune. 
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REGULATORY AGENCY 
 
The USEPA and NC DENR have been actively involved with the investigation process of Site 74. 
These agencies are members of the Camp Lejeune Partnering Team, which review the monitoring 
reports, discuss the proposed recommended items, and provide direction for future activities. 
 
CONCLUSION 
 
Serving as the final LTM report for Site 74, there will be no future activities associated with this 
site.  Once all the sites that comprise OU 4 (i.e. Site 41) reach this degree of completion, a Final 
Close Out Report will be submitted for the OU. 
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TABLE 1
INORGANIC DETECTIONS IN GROUNDWATER

FINAL LTM REPORT
OPERABLE UNIT NO. 4 - SITE 74

MONITORING AND O&M SUPPORT, CTO - 0120
MCB, CAMP LEJEUNE, NORTH CAROLINA 

74-GW01 74-GW02 74-GW03A 74-GW07
Feb-97 Aug-97 Jan-98 Feb-97 Aug-97 Jan-98 Feb-97 Aug-97 Jan-98 Feb-97 Aug-97 Jan-98

Aluminum 228 411 838 239 585 796 2,340 2,900 3,710 260 279 345
Barium 21.6 40.8 48.7 J 33.8 42.5 54.2 J 37.5 54.1 58.9 J 89.7 90.6 96.5 J
Calcium 1,190 553 984 J 5,640 12,000 19,200 202 192 290 J 385 358 515 J
Chromium ND ND ND ND ND ND ND 1.2 ND ND ND ND
Cobalt ND ND ND ND ND ND 2.3 ND ND ND ND ND
Copper ND 1.1 3.9 J ND 1.3 ND ND 1.1 3.3 J ND 1.2 7.4 J
Iron ND 180.0 423 49.3 61.8 724.0 504 443 803 1,770 1,900 1,840
Lead 2.8 ND ND 1.2 ND 2.5 J 1.5 ND 2.5 J ND ND ND
Magnesium 1,320 1,170 1950 J 1,860 1,330 1570 J 610 561 565 J 1,990 1,920 2310 J
Manganese 2.1 2.3 5.3 J 11.7 2.2 8.8 J 2.3 1.0 6.1 J 3.2 4.1 6.2 J
Mercury ND ND 0.054 J ND ND 0.05 J ND ND 0.051 J ND ND 0.048 J
Potassium ND 563 1070 J ND 250 ND ND 352 782 J ND 843 1020 J
Sodium 6,250 5,420 11,400 5,060 2,410 3100 J 5,240 6,970 8,700 7,310 7,980 8,410
Thallium ND ND ND ND ND ND 3.4 ND 3.4 J ND ND ND
Vanadium ND ND 10.6 J ND ND 10.7 J ND 3.0 13.6 J ND 3.5 9.5 J
Zinc ND 1.2 2.5 J ND 1.5 6 J ND 2.6 8.7 J ND 1.7 6 J

Notes:

Concentrations are presented in micrograms per liter (µg/L)

ND = Not Detected
J    = Estimated Value

Analyte



 

 
Baker Environmental, Inc. 

FIGURES 

 
  





Aerial Photo
(Figure 3)

Notes: Time Trend for Iron (Figure 5)

A = First Quarter of Calendar Year
C = Third Quarter of Calendar Year

Inorganic Detections in Groundwater (Table 1)
Time Trend for Aluminum (Figure 4)

MONITORING AND O&M SUPPORT, CTO-120
MCB, CAMP LEJEUNE, NORTH CAROLINA

FIGURE 2

SITE ACTIVITIES TIMELINE
FINAL LTM REPORT

OPERABLE UNIT NO. 4 - SITE 74
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FIGURE 4
TIME TREND OF ALUMINUM IN GROUNDWATER

There are no NCWQS established for aluminum.
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FIGURE 5
TIME TREND OF IRON IN GROUNDWATER

FINAL LTM REPORT
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