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EXECUTIVE SUMMARY 

INTRODUCTION 

Marine Corps Base (MCB), Camp Lejeune, North Carolina was placed on the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) National Priorities 

List (NPL) that became effective on October 4, 1989 (54 Federal Register 41015, October 4, 

1989). The United States Environmental Protection Agency (USEPA) Region IV, the-North 

Carolina Department of Environment, Health and Natural Resources (NC DEHNRI and the 

UnitedStates Department of the Navy (DON) then entered into a Federal Facilities 

Agreement (FFA) for MCB Camp Lejeune. The primary purpose of the FFA was to ensure 

that environmental impacts associated with past and present activities at the MCB were 

thoroughly investigated and appropriate CERCLA response/Resource Conservation and 

Recovery Act (RCRA) corrective action alternatives were developed and implemented as 

necessary to protect public health and the environment. 

This report describes the RI conducted at Operable Unit (OU) No. 2, which is comprised of 

Sites 6,9, and 82. 

Operable Unit No. 2 is located approximately 1.75 miles east of the New River and 2 miles 

south of State Route 24 on the mainside portion of MCB Camp Lejeune. The unit is lbordered 

by Holcomb Boulevard to the west, Sneads Ferry Road to the south, Piney Green Road to the 

east, and by Wallace Creek, which makes up the north boundary. Camp Lejeune Railroad 

operates rail lines parallel to Holcomb Boulevard bordering Operable Unit No. 2. OU No. 2 

covers an area of approximately 2i0 acres. OU No. 2 consists of three sites: Sites 6,9, and 82. 

There are distinctive areas of concern within each site of OU No. 2. The following section 

describes the background of each site. 

Site 9 

Site 9 is referred to in this report as the “Fire Training Area” (the formal name, as provided in 

the FFA, is “Fire Fighting Training Pit at Piney Green Road”). The site covers an area of 

approximately 2.6 acres. Site 9 is bounded by Holcomb Boulevard to the west, Bear Head 

,- 
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Creek approximately 500 feet to the north, Piney Green Road to the east and Sneads Ferry 

Road to the south. Site 6 also borders Site 9 to the north. Locally, the site is bounded by 

unnamed streets leading to various storage buildings in the vicinity. 

Site 9 consists of an asphalt-lined fire training pit, an’oil/water separator, four aboveground 

storage tanks (ASTs), and a fire tower (smoke house). The fire training pit, located in the 

southern area of the site, is used to conduct training exercises for extinguishing fires. The 

oil/water separator is located next to the fire training pit to collect water used in the training 

exercises and storm water that falls into the pit. The recovered product collected in the 

oil/water separator is disposed of off site. Two of the ASTs at Site 9 are 2500-gallon steel tanks 

labeled “DO NOT USE”. These tanks are currently not in use. Two additional storage tanks 

are located in a bermed area. These tanks are constructed of steel and contain approximately 

500 gallons each of jet fuel. 

Site 6 

Site 6 is located north of and adjacent to Site 9. Site 6 is bounded on the north by Site 82, by 

Piney Green Road to the east, by Site 9 to the south, and by Holcomb Boulevard to the west. 

Site 6 covers an area of approximately 177 acres that incorporates Storage Lots 201 and 203, 

the wooded area between the storage lots, and a ravine, which begins at Site 6 and bisects Site 

82. Three surface water bodies are associated with Site 6 for the purpose of this RI: Wallace 

Creek, Bear Head Creek, and a ravine located in the wooded area north of Lot 203 that drains 

to Wallace Creek. The ravine is intermittent and it receives surface runoff and groundwater 

discharge during various periods. 

Open Storage Lot 201 (Lot 201) is a fenced lot located in the south-central portion of Site 6. It 

is a flat area with sparse vegetatidn around the fence lines. The lot is approximately 25 acres 

in size. It is currently being used for the storage of military vehicles and equipment, lumber, 

hydraulic oils and lubricants, non-PCB transformers, and other supplies (ESE, 19911. 

Open Storage Lot 203 (Lot 2031 is a fenced lot located in the northern portion of Site 6 covering 

approximately 46 acres. Lot 203 is a relatively flat area with elevation differences of 

approximately five feet. The ground surface is comprised of both naturally existing soil and 

fill material. Lot 203 is bordered by Site 82 to the north, Piney Green Road to the east, woods 

to the south, and by Holcomb Boulevard to the west. Lot 203 is currently inactive. 
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Approximately 40 %-gallon drums are present at Lot 203. The majority of the dams, if 

labeled, were identified as containing lubricants, petroleum products, or corrosives. -Empty 

storage tanks were also found on Lot 203. They were labeled as containing diesel fuel, 

gasoline, and kerosene (Baker, 1992). 

A ravine is located in the northwest section of Site 6. The steepest area of the ravine is located 

“inside” of Storage Lot 203. The banks of the ravine gradually decline as the ravine bisects 

Site 82. The elevation ranges from 25 feet above msl at the north boundary of Lot 203 to 6 feet 

above msl where the ravine meets Wallace Creek. The surface of the ravine area is littered 

with various debris including batteries, fencing, tires, empty unlabeled drums, wire cables, 

commercial ovens, commodes, and respirator cartridges. An empty drum labeled “DDT’ was 

also found in the ravine area, as were small canisters labeled to contain “DDT”. The canisters 

were dated “1958.” 

Woods and open fields surround both Storage Lots 201 and 203 and make up the relmaining 

area of Site 6. The topography of the wooded areas is relatively flat, but localized trenching 

and mounding is visible just north of Lot 203 and west of Piney Green Road. The wooded areas 

are randomly littered with debris including spent ammunition casings, and empty or rusted 

drums. Markings were observed on a few drums located north of Lot 203 (most drums did not 

contain markings due to their condition and age). These drums were marked as “lubrication 

oils”. Many of the drums observed were only rusted shells or fragments of drums. (Baker, 

19921 

82 Site 

Site 82 is situated at the northern end of OU No. 2. It is bordered to the north by Wallace 

Creek, to the east by Piney Green Road, to the west by Holcomb Boulevard, and to the south by 

Site 6. Site 82 encompasses approximately 30 acres and is predominantly covered by 

woodlands. The site is randomly littered with debris including communication wire, spent 

ammunition casings, and empty or rusted drums. Markings were observed on a few drums, - 

however, most of the drums did not contain markings due to their condition and age. Some of 

the drums were marked as “lubrication oil” and “anti-freeze”. 

The topography within Site 82 is relatively flat near the southern portion of the site, but 

becomes very steep near the bank of Wallace Creek. Localized trenching and mounding is 
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visible near the southern portion of the site. The ravine bisects the site, as shown on 

Figure 1-3. 

SITE HISTORY 

Site 9 

Site 9 has been used as a fire fighting training area from the early 1960s to the present. Fire 

extinguishing activities took place in an unlined pit. In 1981 the pit was lined with asphalt. 

The training fires in the pit were started with used oil, solvents, and contaminated fuels 

(unleaded). Approximately 30,000 to 40,000 gallons of JP-4 and JP-5 fuel were also burned in 

the fire training pit (Baker, 1992). 

6 Site 

Site 6 has a long history of various uses including the disposal and storage of wastes and 

supplies. This discussion on the history of Site 6 has been broken down inte Storage Lot 201, 

Storage Lot 203, and the wooded areas and ravine to simplify the historical descriptions of 

these areas. 

Currently, Lot 201 is used to store military equipment, vehicles, hydraulic oils, and other 

“non-hazardous” supplies. Pesticides were reportedly stored in the northeast and southeast 

comers of the lot. Transformers containing PCBs were reportedly stored in the southwest 

comer of the lot (Water and Air Research, 1983). 

Lot 203 has been used as a disposal area since the 1940s. There is little documentation on the 

disposal activities at this lot. Lot 203 in not currently active as a storage or disposal area, but 

the ground surface is littered with various debris. Lot 203 was also used for the storage and 

disposal of radio and communication parts, shredded tires, lubricants, petroleum :products, 

corrosives, expended demolition kit training materials, ordnance, sheet metal debris, wire. 

cables, and wooded pallets. Empty and full %-gallon drums were found at various locations 

throughout Lot 203. 

Lot 203 is currently fenced. From historical photographs, it appears that the fenced 

boundaries have changed since the lot was in operation. Former employees at Lot 203 have 
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reported disposal of various chemicals including PCBs, cleaning solvents, electrolytes from 

used batteries, and waste oils. 

The wooded areas around Lots 201 and 203 are randomly littered with debris including drums, 

metal storage containers, and spent ammunition cartridges. No organized disposal operations 

are documented for the wooded areas. A ravine is located on the northern boundary of Lot 203. 

As previously stated, th&s area is currently littered with various debris. Prom the deposition of 

the debris in the ravine, it appears that trucks may have dumped their contents into the. 

ravine from above. 

Site 82 

Site 82 was identified as a result of the 1986 site assessment conducted at Site 6, and from the 

1992 Site Inspection. Surface water samples collected from Wallace Creek exhibited levels of 

volatile organic compounds (VOCs) at several locations. The source of the VOC contamination 

in Wallace Creek at that time was unknown, It appeared unlikely that the source of the 

contamination originated from Site 6 (Lot 2031, and, therefore, was attributed to another 

source near the creek. The area located north of Lot 203 and west of Piney Green Road was 

established as Site 82 - The Piney Green Road WC Site. 

No previous records indicated that Site 82 was used for disposal or waste handling activities. 

The area is, however, littered with debris such as trash, communication wire, and drums of 

various sizes (e.g., 55 gallon and !5- gallon containers). 

PREVIOUS INVESTIGATIONS 

During the period 1983 through 1991, various studies were conducted at Sites 6,9, and 82 by 

the Department of the Navy. These studies included an Initial Assessment Study and a 

Confirmation Study under the DON’S Installation Restoration Program. The studies included 

soil investigations at Site 6 (Lots 201 and 203), groundwater investigations at Sites 6, 9, and - 

82 and surface water/sediment investigations at Wallace Creek and Bear Head Creek. 

Soil samples collected from shallow borings at Lot 201 and 203 were analyzed for pesticides. 

Low levels of pesticides ranging in concentration from 1.3 pg/kg to 770 pg/kg were detected in 

almost all of the soil samples. Groundwater samples collected from eight shallow monitoring 

wells at Site 6 revealed low levels of volatile organic compounds such as carbah disuhide and 

c- 
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chloromethane in well 6GW6, which is located to the east of Lot 201. In addition, low levels of 

benzene and 1,1,2,2&trachloroethane were detected in well 6GW1, which is located just north 

of Lot 203. Further investigation of nearby water supply wells revealed elevated levels of 

trichloroethene (TCE), vinyl chloride, 1;2&chloroethene, and tetrachloroethene (PCE) in 

supply wells HP-651 and HP-653. These wells are located east of Piney Green Road near Lot 

203. The supply wells are screened to a depth of approximately 200 feet. The wells are no 

longer in operation due to elevated levels of volatile organic compounds (VOCsl. 

Three shallow monitoring wells were installed at Site 9. Groundwater samples were collected 

in 1984,1986, and 1987. In addition, one sample was collected in 1984 from a nearby supply 

well. No contamination was detected in the supply well. Low levels of phenol were detected 

in all three shallow monitoring wells. In addition, low levels of lead and chromium were 

detected in all three wells. 

Upstream and downstream surface water samples were collected from Wallace Creek and 

Bear Head Creek. Surface water samples collected from Wallace Creek revealed elevated 

levels of VOCs such as TCE, vinyl chloride, and 1,2dichloroethene. No organic contamination 

was detected in Bear Head Creek. Sediment samples collected from Bear Head Creek revealed 

low levels of pesticides (13 to 75 pg/kg) both upstream and downstream from Site 6. No 

pesticides were detected in either sample collected from Wallace Creek. However, PAHs 

(1,990 pg/kg total) were detected in the downstream sediment sample collected near Holcomb 

Boulevard. 

. 

Site 82 

A Site Inspection (SD was conducted at Site 82 in June, 1991 by Halliburton NUS 

Environmental Corporation (NUS). The investigation was initiated based on results from an 

Environmental Science and Engineering (ES&E) field investigation in 1986 (the investigation 

was conducted as part of a study for Site 6). During this investigation, surface water samples 

collected from Wallace Creek contained VOCs. It was determined that the source of t:he VOCs . 

in Wallace Creek most likely did not originate from Site 6 (Lot 203). Subsequently a new site, 

’ Site 82, was created to investigate the source of the VOCs (NUS, 1992). 

The investigation conducted by NUS consisted of installing six shallow soil borings and three 

shallow monitoring wells, soil and groundwater sampling, and surface water and sediment 

sampling (Wallace Creek). Results from the investigation indicated positive detections of 

,- 
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organic contamination in all of the media sampled. Pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, 

endosulfan II, and dieldrin) were detected in soil (33 to 110 pg/kg) and sediment (1.2 to 69 

pg/kg) samples with lower levels in surface water and groundwater. PCB (PCB-1260 and 

PCB-12421 contamination was also present in soil (150 to 1,900 pg/kg), groundwater (15 pg/ll, 

surface water (80 pg/l), and sediments (220 to 700 pg/kg). Further, levels of TCE (3 to 74 pg/l), 

1,2dichloroethene (6 to 64 pg/l), and vinyl chloride (11 pg/l> were detected in surface water 

samples. No VOCs were detected in any of the wells sampled. 

REMEDIAL INVESTIGATION ACTIVITIES 

A Remedial Investigation (RI) was conducted at Operable Unit No. 2 beginning in August 

1992 (Final Project Plans were submitted in May 1992). The RI focused on various areas of 

concern within Operable Unit No. 2 including: Lot 201, Lot 203, the wooded areas 

surrounding both storage lots, the ravine north of Lot 203, Site 9, Site 82, Wallace Creek, and 

Bear Head Creek. Moreover, the investigation was conducted in two phases of work: Phase I 

(August through November 19921 and Phase II (February through May 19931. The I?hase II 

study primarily focused on Site 82, where deep groundwater contamination was identified 

during the Phase I Study. 

The soil investigation focused the reported disposal areas within Lot 201 and Lot 203. 

Sampling grids were established at the following areas: 

l Two reported pesticide storage areas within Lot 201 

l A reported PCB storage area within Lot 201 

l A reported pesticide disposal area within Lot 203 

l A reported PCB disposal area within Lot 203 

In addition, the soil investigation focused on other portions of Operable Unit No. 2 that were 

determined to be environmental concerns based on site reconnaissances and review of 

historical photographs. Sampling grids were established at the following areas: 

l The wooded areas to the north, east, and south of Lot 201 

l Site 82 

l The fenced-in portion of Lot 203 

l The ravine north of Lot 203 

,- 
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Two sampling grids were also established at Site 9 to evaluate potential soil contamination. 

The grids were established at: 

l The fire training pit and oil/water separator 

l Aboveground storage tanks 

The grid points were surveyed by a licensed surveyor prior to initiating the soil investigation. 

Shallow borings were augered at each grid point and soil samples were collected at a-foot 

continuous intervals until the water table was encountered. The majority of the samples were 

analyzed for full Target Compound List (TCL) organics and Target Analyte List (TAL) 

inorganics. In areas where a certain contaminant was expected based on existing information 

(e.g., pesticide disposal area at Lot 2031, the majority of samples were analyzed for that 

particular contaminant of concern (e.g.,TCL pesticides); however, at least ten percent of 

samples collected from these areas were analyzed for full TCL organics and TAL inorganic& 

The groundwater investigation focused on evaluating sticial and deep groundwater quality 

at Operable Unit No. 2. Shallow wells were installed in the wooded areas, Site 82 Lot 201, Lot 

203, and Site 9. Deep groundwater wells were installed at Site 9, Lot 201, Lot 203, and Site 82. 

Groundwater samples were analyzed for full TCL organics and TAL inorganics (total and 

dissolved metals analysis). Furthermore, two rounds of samples were collected from the Phase 

I and existing wells, and one round of samples were collected from the Phase II wells. The 

groundwater investigation also included three to four rounds of water level measurements. 

These measurements included staff gauges that were installed in Bear Head Creek and 

Wallace Creek. 

Placement of monitoring wells was based on reported storage/disposal areas, resullts of a 

geophysical investigation conducted at Lot 203, and review of historical aerial photographs 

produced by the U.S. Environmental Protection Agency (EPA) Environmental Photographic 

Interpretation Center (EPIC). Additionally, the placement of the Phase II shallow wells were 

based on the results of a soil gas survey and placement of the Phase II deep wells were based on . 

the results of the Phase I analytical results. 

Surface water and sediment investigations were conducted in Bear Head Creek, Wallace 

Creek, and the ravine. Surface and subsurface sediment samples were collected from the 

middle portion of the stream as well as from the stream bank. Deep surface water samples 
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were collected when the depth of water exceeded five feet. All samples were analyzed for full 

TCL organics and TAL inorganics. 

An aquatic survey was also conducted at Wallace Creek and Bear Head Creek. Fish 

population studies, fish tissue analysis, and benthic population studies were conducted in both 

streams. Representative fish tissue samples were submitted for full TCL organics and TAL 

inorganics analysis. 

In addition to these studies, an ordnance survey was required at Lot 203 and the wooded areas 

surrounding Lot 203 due to the presence of surface and subsurface unexploded ordnance 

(UXO). On two occasions, the MCB’ Camp Lejeune ordnance specialists were contacted to 

,examine UXO. In both cases, the devices were not determined to present a hazard. 

PHYSICAL CHARACTERISTICS OF OPERABLE UNlT NO. 2 

Surface Water Hvdrology 

OU No. 2 is located approximately 1.75 miles east of the New River and 12.5 miles north of the 

New River’s outlet into the Atlantic Ocean. Two drainages exist within and adjacent to Sites 6 

and 82. Wallace Creek forms the northern border of Site 82 and flows in a southwesterly 

direction toward the New River. An estimated flow rate of 14.4 cubic feet per second 1CFSl or 

6,463 gallons per minute &pm) was calculated based on Manning’s equation. Wallace Creek 

is surrounded by marsh that exhibits extensive surface ponding. Based on staff gauge 

measurements, it was determined that Wallace Creek is a gaining stream (i.e., receives 

groundwater discharge). Moreover, the portion of Wallace Creek adjacent to OU No. 2 a.ppears 

to be slightly effected by tidal changes on the New River based on visual observations. Bear 

Head Creek lies within the southern portion of Site 6 and empties into Wallace Creek 

approximately 0.75 miles downstream from the site. 

The NC DEHNR classifies bodies of water within the state according to their designated use. . 

Wallace Creek from its source to the New River and Bear Head Creek from its source to 

Wallace Creek are designated as Class SB NSW (Nutrient Sensitive Waters) surface waters. 

The Class SB NSW designation denotes tidal saltwaters protected for primary ‘recreation, 

fishing and for the propagation and survival of aquatic life. 

ES-9 



CtEJ-0127203.13.08/20/93 

Geology 

MCB Camp Lejeune is located in the Atlantic Coastal Plain physiographic province. The 

sediments of the Atlantic Coastal Plain consist of interbedded sands, clays, calcareous clays, 

shell beds, sandstone, and limestone. These sediments are layered in inter-fingering beds and 

lenses that gently dip and thicken to the southeast. Regionally, they comprise 10 aquifers and 

nine confining units .which overlie igneous and metamorphic basement rocks of 

pre-Cretaceous age. These sediments were deposited in marine or near-marine (i.e., coastal - 

plain) environments and range in age from early Cretaceous to Quaternary time. , 

Surficial soil conditions are generally uniform throughout OU No. 2. In general, surficial soils 

consist of unconsolidated deposits of silty and clayey sand, silt, and clay. These soils represent 

the Quaternary “undifferentiated” formation which characterizes the surfmial aquifer. 

Several areas investigated within OU No. 2 contain large amounts of till or reworked 

material. These materials were encountered throughout Lot 201, Lot 203, and portions of 

Site 9. Historical aerial photographs revealed that soils within and adjacent to the Lot 203 

have been excavated and reworked extensively over the years. Soil boring data indiwtes that 

fill material exists in these areas to depths greater than five feet bgs in some cases. 

Soils were classified during the drilling program to a maximum depth of 236 feet bgs. 

Additional information on deep subsurface soil conditions to 310 feet bgs was also obtained 

from boring logs of supply wells in the area. Deeper subsurface soils (below 35 feet) are also 

generally consistent throughout the site. In general, the deeper subsurface soils consist of fine 

to medium-grained silty sand, silt, silty-sandy clay, and sandy-marly limestone fragments 

(gravel size). The appearance and classification of the deeper sands are similar to that 

described for the surficial sands. Below a depth of $0 to 60 feet, however, the sands become 

very dense to hard (blow counts above 50). Large amounts of shell fragments were noted 

frequently in the sands. Thin lenses of clay are interbedded within the sands. 

The upper silty sand unit, which is encountered from the ground surface, ranges in thickness 

from approximately 40 to 140 feet. This silty sand unit is thickest in the northern portion of 

the site and decreases toward the southern portion of the site. Within the upper silty sand 

unit, thin discontinuous layers of clay (borings HP-653 and 6GW2Dl and limestone 

(boring HP-6351 are present. The clay varies in thickness from approximately 2 to 10 feet 

while the limestone varies in thickness from approximately 3 to 5 feet. - 
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Underlying the upper silty sand is a limestone unit. The limestone unit varies in tb&kness 

from approximately 5 feet near the southern portion of the site to 80 feet near the northern 

portion of the site. Silty sands (lower unit) underlie the limestone unit to a depth of 310 feet 

bgs (estimated depth). At boring location HP-651, discontinuous layers of clay (approximately 

10 feet. thick) and limestone (approximately 10 feet) are present at 230 feet and 250 feet deep, 

respectively. This clay layer also encountered as soil boring/well 6GWlDA at approximately 

230 feet. 

Hsdrogeology 

The surficial aquifer is a series of sediments, primarily sand and clay, which commonly extend 

to depths of 50 to 100 feet. This unit is not used for water supply at MCB Camp Lejeune. 

The principal water supply aquifer for the Base is the series of sand and limestone beds that 

occur between 50 and 300 feet below land surface. This series of sediments generally is known 

as the Castle Hayne aquifer. The Castle Hayne aquifer is about 150 to 350 feet thick in the 

area and is the most productive aquifer in North Carolina. 

Onslow County and Camp Lejeune lie in an area where the Castle Hayne aquifer contains 

freshwater, although the proximity of saltwater in deeper layers just below the aquifer and in 

the New River estuary is of concern in managing water withdrawals from the aquifer. 

P---x ! 

Surfmial groundwater flow patterns in the vicinity of OU No. 2 were evaluated by a network of 

existing and newly installed shallow monitoring wells (less than 33 feet), and staiY gauges 

installed in Bear Head Creek and Wallace Creek. Groundwater was encountered during the 

drilling program at varying depths throughout OU No. 2. This variation in groundwater 

depths is attributed to topographic (i.e., land surface elevations) changes. A high water table 

(i.e., less than 2 feet bgs) was typically encountered near the banks of Wallace Creek and Bear 

Head Creek while a lower water table (i.e., greater than 15 feet bgs) was encountered in the . 

.vicinity of Site 82 (e.g., vicinities of well clusters GGWlS/D and 6GW28sID). An average 

depth of groundwater across OU No. 2 is approximately 8 feet. A groundwater divide occurs 

near the north central portion of OU No. 2. Groundwater on the north side of the divide is 

flowing northwest toward Wallace Creek while groundwater on the south side of the divide is 

flowing southwest toward Bear Head Creek. 
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Groundwater elevations (measured from top of PVC casing reference points) ranged from.l.03 

feet [well 82MW2 (10/26/92) located near Wallace Creek] to 29.39 [well 6GW2S (411193) 

located east of Lot 203 across Piney Green Road] feet above msl. Water levels fluctuated 

between 0.7 and 5.59 feet over a seven month period. In general, the highest water levels were 

noted on April 1,1993 and the lowest water levels were noted on November 7,1993. 

The data suggest that the groundwater in the area is most likely not affected by tidal changes 

on Wallace Creek which were observed to be minimal adjacent to OU No. 2. Water level data 

was collected over a 24-hour period from monitoring well 6GW28S. Water levels were fairly 

constant over a 24-hour period as a change of only 0.06-feet was observed. This very small 

change in water level is most likely the result of normal ‘daily fluctuations, which can be 

attributed to barometric effects (i.e., atmospheric pressure). 

Site-specific surficial and deep aquifer hydraulic characteristics [i.e., hydraulic conductivity 

(K), transmissivity (T), and storativity (S) ] were not evaluated during this investigation. A 

recent hydrogeologic investigation conducted by Baker (February, 1993) at Hadnot Point (less 

than 112 miles from OU No. 2) provided estimates of T, S, and K within the surficial water- 

bearing zones. Aquifer pump and recovery test results indicate an average T of 561 

gallons/day/feet (75 feetQday), an average K of 21 gallons/day/feet (2.8 feet/day or 8.0 x lo-4 

cm/set), and an average S of 0.015 for the surficial silty-sands (10 to 25 feet bgs). A very low 

flow rate of less than 2 gpm was maintained during this test. Slightly higher flow rates of 2 to 

4 gpm were observed from shallow well development during the field investigation at 

OU No. 2. 

Deeper groundwater flow patterns in the vicinity of OU No. 2 were evaluated by a network of 

deep monitoring wells (maximum depth of 230 feet bgs). The deep monitoring well network 

extends from north of Wallace Creek to Site 9, and east of Piney Green Road to Holcomb 

Boulevard. Additionally, aquifer hydraulic characteristic data from the deeper water-bearing 

zones were obtained ,from well production tests (i.e., also commonly referred to as “well 

acceptance tests”) performed on water supply wells HP-651 and HP-636, which are located . 

along Piney Green Road. 

Three rounds of groundwater level measurements were obtained from the deep monitoring 

wells. Groundwater elevations (measured from top of casing reference points) ranged from 

9.06 feet [well 6GW37D (4/l/93) located near the western boundary of Site 821 to 19.13 [well 
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6GW2D (4/l/93)] located east of Piney Green Road) feet above msl. Water levels fluctuated 

between 2.20 and 5.17 feet over a six month period. 

Water level data was also collected over a 24-hour period from deep monitoring well 6GW28D. 

The water level was also fairly constant over a 24-hour period as a change of only O.O&feet was 

observed. This very small change in water level is moat likely the result of normal daily 

fluctuations. Further, the data suggests that groundwater in the vicinity of OU No. 2 is most 

likely not affected by tidal changes on Wallace Creek which were observed to be minimal. 

Deep groundwater is flowing toward the west with local penetrations toward the general 

directions of Wallace Creek and Bear Head Creek. The estimated groundwater gradients 

calculated are within the same magnitude across OU No. 2. The average groundwater 

gradients in the vicinity of Wallace Creek and the northcentral portion of the site are 0.003 

and 0.0042, respectively. 

Overall, the deep and sticial groundwater flow patterns at OU No. 2 exhibit a similar trend. 

Subsequently, this trend may suggest that the surfIcia1 and deeper water-bearing zones are at 

a minimum partly hydraulically interconnected. Although some clay layers underlie the site 

(i.e., boring 6GW2D from 25 to 27 feet bgs) which may impede vertical groundwater 

movement, these clay layers are discontinuous and are characterized as leaky semi-confining. 

Accordingly groundwater recharging the surficial water-bearing zones will, over time, 

migrate vertically into the deeper soils. 

NATURE AND EXTENT OF CONTAMINATION 

Site 6, Lot 201 

Pesticides (4,4’-DDD, 4,4’-DDE, and 4,4’-DDT) were detected in more than half of the surface 

soil samples collected at the three sampling grids and in approximately one-third of the 

subsurface soil samples. The majority of the pesticide concentrations were below 1.00 p&g., 

Some of the pesticides were detected in areas where pesticides were not reportedly stored or 

handled (i.e., the PCB storage area at grid 0. 

At only two sampling locations, soil boring SB16 and SB17, did the pesticide levels exceed one 

part per million (1,000 pg/kg). Soil borings SB16 and SB17 are located in the northeast corner 
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of sampling grid A, which was reported to be one of two former pesticide storage areas within 

Lot 201 (the other area is where grid B was established). 

Pesticide contamination at soil borings SB16 and SB1’7 is significant, indicating that this area 

may have been used to dispose of unused pesticides. It is also possible that this area was 

impacted via incidental spills from the containers/drums which contained the pesticides. 

Pesticide levels in surface soils were as high as 1,200,OOO pg/kg for 4,4-DDT (soil boring SB17). 

Pesticides have migrated to subsurface soils as evidenced by elevated levels of pesiicides 

(460,000 &kg of 4,4’-DDT) in subsurface soil samples collected from soil boring SB17. 

However, no pesticides were detected in groundwater at Lot 201. 

.Subsurface soil samples collected from SB17 also exhibited elevated levels of total xylene 

(54,000 yg/kg), ethylbenzene (2,800 pg/kg), naphthalerie (38,000 pg/kg), and 

2-methylnaphthalene (97,000 pg./kg). These constituents were only detected at one location 

within Lot 201 (i.e., soil boring SB17). Because these constituents are petroleum based, they 

may be associated with the pesticides since petroleum-based pesticides were used at MCB 

Camp Lejeune. None of these constituents were detected in nearby monitoririg wells. 

Polychlorinated biphenyls (PCBs) were detected in only 3 of 87 samples analyzed at Lot 201. 

The soil sample collected from soil borings SB13 and SB24 withii grid A, and from soil boring 

SB24 within grid B, exhibited PCB contamination. The only elevated PCB level was detected 

at a concenkation of 1,800 pg/kg in the surface soil at boring SB24 within grid A. No PCBs 

were detected at grid C, which was established over the area where transformers were 

reportedly stored. The extent of PCB contamination is limited to a few random areas within 

Lot 201. In addition, no PCBs were detected in groundwater. 

With respect to inorganic contam&nts in soil, contaminant levels were comparable to other 

areas within OU No. 2 (i.e., the wooded area, Lot 203, Site 9). Samples (located west of Lot 

201) collected from Lot 201 background borings SB38 and SB39 indicated i.norganic 

concentrations within the range of background levels at Camp Lejeune. Therefore, it does not - 

appear that inorganic concentrations in soil are elevated as a result of former waste handling 

activities at Lot 201. 

Groundwater at Lot 201 does not appear to be impacted via former pesticide or transformer 

storage practices. However, monitoring well 6GW22, which is located within grid A of Lot 201 

(i.e., the former pesticide storage area), exhibited TCE at 1.2 pg/l. The soUrce of TCE is 

.- 
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,’ : unknown. Soil samples collected from borings within grid A as well as from the monitoring 

well borehole did not detect TCE or PCE. The extent of TCE in groundwater is believed to be 

local since no other well downgradient of this area exhibited TCE contamination. 

Site 6, Lot 203 

The pesticides 4,4’-DDD, 4,4*-DDE, and 4,4’-DDT were detected throughout Lot 203. Cnly one 

out of approximately 58 surface soil sampling locations within Lot 203 did the level of 

pesticides exceed 1,000 pg/kg (soil boring SB30 exhibited 4,4’-DDE and 4,4’-DDT at 2,100 

pg/kg and 1,500 &kg, respectively). Samples collected from the “DDT” grid, which was 

established over an area where pesticides were reportedly disposed of, only revealed maximum 

concentrations of 540 pg/kg, 180 &kg, and 770 pg/kg for 4,4’-DDE, 4,4’-DDD, and 4:,4’-DDT, 

respectively. All three maximum values were detected at soil boring SBl8 within the “DDT’ 

grid. 

,i-+-Y 
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As with Lot 201 and the wooded areas surrounding these lots, the majority of the pesticide 

levels were below 100 pg/kg. The widespread distribution and low levels present on Lot 203 

are indicative of former pesticide control practices rather than pesticide disposal. Only at soil 

boring SB30 (and possibly at SB18 within the “DDT” grid) did the results indicate that 

pesticides may have been disposed of in that area of Lot 203. Subsurface soil samples collected 

from this boring, however, exhibited pesticide levels below 500 &kg. Pesticides were not 

present in any groundwater samples (throughout Lot 203 and OU No. 21, indicating that 

pesticides are relatively immobile in the environment. 

Polychlorinated biphenyls (PCBs) were detected at 12 out of 40 sampling locations within 

Lot 203. The most frequently detected PCB was PCB-1260, which was detected at all 

12 locations ranging in concentration from 17 to 42,000 pgikg. However, only at soil borings 

SB24, SB26, and SB38 did the PCB levels exceed 1,000 pg/kg. The most elevated 

concentration, 42,000 pg/kg of PCB-1260, was detected in the surface soil at soil boring SB24. 

Soil boring SB24 is located along the former railroad spur where historical photographs. 

revealed significant anomalies that may be associated with waste handling and disposal. 

Subsurface soil samples at this location revealed 72 pg/kg of PCB-1260. Monitoring well 

6GWl1, which is located within 10 feet of soil boring SB24, did not exhibit organic 

contamination. Soil samples collected from monitoring well borehole 6GWll did not exhibit 

PCB contamination. 
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. Subsurface soil samples collected throughout Lot 203 exhibited PCBs in only three samples. 

The most elevated concentration of PCB-1260 was detected at soil boring SB22 at a-level of 

29,000 pg/kg. The surface soil sample collected from this boring did not exhibit any organic 

contamination. This boring is located in the north central portion of Lot 203 near monitoring 

well 6GW15S. Soil samples collected from monitoring well borehole 6GW15S did not exhibit 

PCB contamination. Additionally, groundwater samples collected from this well did not 

exhibit any PCB constituents; however, low levels of TCE (MI pgfl) were present in this well. 

Soil samples collected from the northeast corner of Lot 203, which was reported to be an area 

where PCBs were disposed of, did not exhibit elevated levels of PCBs. Only 4 surface soil 

samples and one subsurface soil sample exhibited PCB-1260 (19J pg/kg to 53 &kg). The 

sampling locations which exhibited PCBs included soil borings SB3, SB6, SBlO, and SB13. 

The majority of semivolatile organic compounds (SVOCs) detected at Lot 203 were PAHs. 

PAHs were primarily detected at *nine surface soil sampling locations throughout Lot 203 

(i.e., these sampling stations exhibited several PAH constituents as opposed to only one or two 

PAH constituents). Only one of these locations, soil boring SB38, exhibited contaminant 

levels above 1,000 pg/kg (at this location, approximately 16,000 pg/kg total PAHs were 

detected in surface soil). This location also exhibited elevated levels of PCB-1254 

(2,100 pg/kg) in surface soil as discussed previously. Subsurface soil samples collected from 

soil boring SB38 did not exhibit PAH contamination. 

Elevated levels of PAH constituents in the subsurface soil at Lot 203 were detected only at soil 

boring SB22 and soil boring SB41. Approximately 36,060 @kg total PAHs were detected at 

SB22 and approximately 11,900 total PAHs were detected at SB41. Soil boring ;SB22 also 

exhibited elevated levels of PCB-1260 (29,000 &kg) in the subsurface soil. Soil boring SB22 

is located in the north central p&ion of Lot 203 (near well 6GW15) and soil boring SB41 is 

located just south of the former railroad spur. Based on the analytical results, it appears that 

these areas may be associated with waste disposal activities at Lot 203. 

. The more mobile SVOCs including 1,2dichlorobenxene, and naphthalene were d.etected in 

elevated levels at surface soil samples collected from soil boring SB39, which is located along 

the former railroad spur. In addition, the PAH constituent acenaphthene was detected at this 

location at a concentration of 9,500 pg/kg. These SVOCs were detected at a total 

concentration of approximately 16,000 pg/kg (total SVOC). Subsurface soil samples collected 

from this boring did not reveal any organic contamination. 
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Inorganic constituents in soil at Lot 203 were comparable to inorganic levels detected 

throughout OU No. 2. However, most of the inorganic constituents were detected above 

background levels. 

Groundwater quality at Lot 203 has not been significantly impacted from previous d.isposal 

and storage practices. As mentioned above, well 6GW15S, which is located in the north 

central portion of Lot 203 exhibited low levels of TCE (1.M pg/l) and total chromium (103 

pg/l). Dissolved chromium levels were not detected. Well 6GWl1, located near the former 

railroad spur, was not contaminated. Well 6GW3, located near the ravine, and well 6GW23, 

located in the southern portion of Lot 203, exhibited levels (i.e., less than 1 pg/l) of PCE and 

TCE, and total chromium (201 pg/l). The source of the elevated levels of total chromium 

(above the NCWQS of 50 pg/l) detected in wells 6GW15S and 6GW3 is unknown based on the 

absence of elevated chromium levels in soil analyses. 

Wooded Areas, the Ravine. and Site 82 
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The wooded areas of Lot 203 can be described as those areas which surround Lot 201 to the 

north, east, and south, and the area between Lot 203 and Wallace Creek The area between 

Lot 203 and Wallace Creek is Site 82. The ravine begins in the northern portion of Lot 203 

bisects Site 82 and extends to Wallace Creek. These areas will be discussed separately below. 

Wooded Area East of Lot 201 

The wooded area east of Lot 201 is primarily contaminated with low levels of pesticides in 

surface soil (11 locations with a maximum detection of 240 pg/kg of 4,4’-DDT at soil boring 

SB121, low levels of PAHs in surface soil 15 locations with a maximum detection of 

approximately 2,000 pg/kg total PAHs (principal constituent was pyrene at 410 pg/kg) at soil 

boring SB161, and elevated levels of PCB-1260 (26,060 &kg) at soil boring SB15. Two other 

sampling locations, soil borings SB18 and SB21, exhibited low levels of PCB-1260 (less than _ 

300 pg/kg). A subsurface soil sample collected from soil boring SB18 also exhibited low levels 

of PCB-1260 (835 pgfkg). The three sampling locations where PCB-1260 was detected are all 

located adjacent to each other along Piney Green Road. According to the EPIC report, this 

area once served as a training area as noted by the presence of tents and roadways in one of the 

historical photographs. There is no known or documented waste storage or disposal areas in 

this section of OU No. 2. 

,- 
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Three other locations in the woods east of Lot 201 exhibited PCB contamination in subsurface 

soils (no PCBs were detected in surface soil samples from these locations). Low levels of 

PCB-1260 (465 pg/kg to 100 pgkg) were detected in subsurface soil samples collected from soil 

borings SBl, SB17, and SB5. Soil boring SB17 is located approximately 200 feet west of SB18. 

Soil borings SBl and SB5 are located over a thousand feet north of the area where PClBs were 

detected in surface soil near Piney Green Road. 

Inorganic levels in soil are comparable to other portions of OU No. 2. No elevated levels were 

detected at this section of OU No. 2. 

Four monitoring wells are located in this section of OU No. 2 (wells 6GW6, 6GW14,16GW17, 

and 6GW18). Groundwater quality in the wooded area east of Lot 201 does not appear to have 

been impacted by either organic or inorganic contamination. No organic or in.organic 

constituents above Federal or State standards were detected in these four wells. 

Wooded Area North of Lot 201 

The wooded area north of Lot 201 is bordered to the south by Lot 201, to the north by Lot 203, 

to the east by Piney Green Road, and to the west by the railroad tracks. Site reconnaissances 

conducted in this area, as well as test pit excavations, have revealed empty drums on the 

surface, buried ordnance (only casings and not unexploded ordnance), numerous S-gallon 

canisters possibly containing liquid wastes, and debris (e.g., communication wire, bivouac 

wastes, etc.). 

Low 1eveIs of pesticides (2% pg/kg to 500 pgkg) were detected in eight of the ten surface soil 

samples collected during the drilling of test borings. With the exception of the one occurrence 

of 4,4’-DDE at soil boring SBl, no pesticide contaminant level exceeded 100 pgkg. Subsurface 

soil samples collected from this area revealed low levels (i.e., less than 10 &kg) of ‘4,4’-DDT 

and 4,4’-DDE at two soil borings (SB4 and SB12). 

In addition to the low levels of pesticides in a few subsurface soil samples, low levels of benzene 

(1.0 J pgkg) and toluene (1.0 J pg/kgl were detected at soil boring SBlO. 

PCB-1260 was detected at low levels (800 pg/kg) in surface soil at boring SBl. Subsurface soil 

samples collected from this area did not exhibit PCB contamination. 
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Low levels of PAHs [approximately 1,700 pg/kg total PAH (principal constituent was butyl 

benzyl phthalate at 3905 yg/kg)J were detected in only one surface soil sample collected at soil 

boring SBl. PAHs were not detected in any subsurface samples from this area. 

Soil boring SBl exhibited the most contamination in the wooded area north of Lot 201. This 

boring is located in the northwest section of the woods near Lot 203. 

Inorganic concentrations in soil were comparable to other portions of OU No. 2. There were no 

occurrences of inorganic levels that were an order of magnitude higher than either 

background levels of other areas (e.g., Lot 201, Lot 203, etc.). 

Groundwater quality in this portion of OU No. 2 has been impacted. Two of the six wells in 

this area (wells 6GW16 and 6GW25) exhibited low levels of organic contamination. 

Chlorobenzene (maximum of 8,500 pg/l), chloroform (maximum of 20 pg/D, 

1,1,2,2-tetrachloroethane (maximum of 60 pg/l), phenol (1.0 pg/l), and 2-chlorophenol 

(5.0 J pg/B were detected in well 6GW16. This well was installed near a test pit which 

revealed numerous 5gallon canisters containing liquids. Well 6GW25, which ia’ located 

approximately 1,000 feet upgradient of well 6GW16, exhibited levels of phenol (2.9 J pfl>, 

chlorobenxene (110 pgIl>, and chloroform (1.6 pg/l). 

Wooded Area to the South of Lot 201 

The wooded area to the south of Lot 201 encompasses the area on both sides of Bpar Head 

Creek and separates Lot 201 from Site 9. Various dirt roads are present throughout these 

woods. General debris including empty 55-gallon drums, construction debris, and garbage 

were noted throughout this area. 

Pesticides were detected in ail surface soil samples collected from this area. Only one location, 

soil boring SB8, exhibited elevated levels of 4,4’-DDE (4,200 pg/kg), 4,4’-DDT (6,400 pgIkg1, . 

and 4,4’-DDD (12,606 &kg). The other surface soil samples exhibited pesticides levels well 

below 200 @kg. Soil boring SB8 is located near Piney Green Road approximately 100 feet 

south of Bear Head Creek. The pesticide 4,4’-DDE was detected in subsurface .soil at soil 

borings SBl(5.0 p&g) and SB6 (3.95 pg/kg). 
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. 

The only other contamination detected in surface soils were low levels of PAHs (less ‘than 

240 pg/kg total PAH) in three samples (soil borings SBll, SB5, and SB8). No PAHs were 

detected in subsurface soils. 

Inorganic compounds were detected in soil at levels that were comparable to other portions of 

OU No. 2. 

Groundwater quality in the wooded area south of Lot 201 does not appear to have been. 

impacted by either organic or inorganic contamination. Five shallow monitoring wells were 

constructed to monitor groundwater quality in this area. No organics or inorganics were 

detected above Federal or State standards. 

Site 82 

Site 82 encompasses the area south of Wallace Creek, west of Piney Green Road, and east of 

Holcomb Boulevard. The ravine area bisects this portion of OU No. 2. The ravine will be 

discussed separately. 

Low levels of pesticides were detected in the majority of surface soil samples collected from 

this area. With the exception of surface soil samples collected from soil boring SBl (1,150 

pg/kg total pesticides) and soil boring SB7 (350 pg/kg total pesticides), pesticide levels were 

below 100 pg/kg for total pesticide concentrations. Subsurface soil samples collected from this 

area revealed low levels of pesticides (53 pg/kg maximum1 in only four samples. 

PAHs were detected in only three surface soil samples from this area of OU No. 2. Surface soil 

samples collected from soil borings SBl(710 pgkg total PAHl, SB16 (2,420 pgkg total PM& 

and SB7 (380 pg/kg total PAH) revealed low to ‘moderate levels of PAHs. Subsurface soil 

samples collected from this area revealed PAHs in only one sample collected from soil boring 

SB7 (587 pg/kg total PAH). Soil boring SB7, which exhibited PAHs at the surface and 

subsurface, is located near the bottom section of the ravine area. The contamination in this . 

area may be due to surface runoff f?om the ravine. The ravine exhibited elevated levels of 

PAHs throughout. 

PCB-1260 was detected in only one sample in this portion of OU No. 2. The surface soil sample 

collected from boring SB17 revealed a concentration of only 3.9 pg/kg. This boring is located 

just north of Lot 203 near Piney Green Road. The section of Lot 203 to the soui of soilboring 
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. SB17 is reportedly where PCBs were disposed of. As discussed previously in Section 4.3.2, no 

significant levels of PCBs were detected in this portion of Lot 203. 

Elevated levels of volatile organic compounds (VOCs) were detected in surface soil samples 

colle&-ed from soil borings SB12 and SB6. Total VOC concentrations in these surface soil 

samples were approximately 78,000 pg/kg at SB6 and approximately 8,400 &kg at SB12. 

Subsurface soil was contaminated with VOCs at SB12 (approximately 17,000 pg/kg total 

VOC). Both of these borings are located approximately 300 feet west of Piney Green Road. 

The borings are approximately 300 feet apart. Based on these results, solvents may halve been 

disposed of within this portion of OU No. 2. 

Inorganic levels in soil did not appear to be significantly higher than other portions of 

OU No. 2. 

Surficial groundwater quality has been adversely impacted with volatile organic 

contamination, primarily TCE, PCE, 1,2-dichloroethene, and 1,1,2,2-tetrachloroethane. 

SurScial groundwater contamination was evidenced in wells 6GWlS, 82MW1, rB2MdW2, 

6GW28S, 6GW32, and 6GW34. The most significant levels of VOCs were detected in wells 

6GW32 (2,200 pg/l of total 1,2dichloroethene, 74 pg/l of PCE, and 1,500 pg/l of TCE) and 

6GW34 (410 pg/l of total 1,2dichloroethene, 9,600 pg/l of PCE, and 610 pg/l of TCE). Well 

6GW34 is located approximately 100 feet west of soil borings SB6 and SB12, which exhibited 

elevated levels of VOCs in soil samples. Lower levels of VOCs were detected upgradient of 

well 6GW34 in samples collected from wells 6GWlS and 6GW15 (well 6GW16S is located in 

the northeast section of Lot 203). Additionally, two of the three temporary wells, which were 

located downgradient of well 6GW32, exhibited elevated concentrations of volatiles. Several 

surface water samples, cdlected fkom Wallace Creek also exhibited VOCs indicating that the 

source of VOC contamination in‘ Wallace Creek is most likely groundwater discharge. 

Monitoring wells 82MWl and 82MW2, which are located west and northeast of well 6GW32, 

only exhibited low levels of l,l,l-trichloroethane (05.l pg/l) and vinyl chloride (IL.6 pg/l), 

respectively. 

Deep groundwater quality is severely impacted with VOC contamination. Monitoring wells 

GGWlD, GGWlDA, 6GW28D, 6GW27D, and 6GW37D exhibited elevated levels of TCE (60 to 

58,000 pg/l), PCE (60 to 58,000 pg/l>, and total 1,2-dichloroethane (120 to 2,600 pg/l). The 

highest levels were detected in well 6GWlD. 
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Surficial groundwater contamination at GGWlS, which is located next to GGWLD, did not 

exhibit levels that would correlate with the significant VOC contamination in the deep 

groundwater. Supply well HP-651, which is located just east of Piney Green Road 

approximately 500 feet east of well GGWlD, also exhibited VOC contamination. This well is 

approximately 199 feet deep (screened from varying depths between 125 and 194 feet) and is 

no longer in operation. 

The horizontal and vertical extent of deep groundwater contamination has been evaluated. 

The horizontal extent of off-site contamination west of Site 82 (beyond well 6GW37D), 

however, has not been fully defined. Moreover, the vertical extent has been evaluated to a 

depth of 230 feet at only one location. It is unknown at this time whether contamination 

extends below 230 feet. A clay layer is present as approximately 230 feet deep which may 

impede the vertical migration of contamination. 

Ravine Area 

The ravine area begins at the northern fenceline of Lot 203. In the upper portion of the ravine, 

the banks are steep and covered with debris including empty and partially full tibgallon 

drums and other smaller containers. Some of these containers indicated that they contained 

“DDT” and were dated back to the 1950s. Going northward towards Wallace Creek, the ravine 

gradually becomes less steep. 

Samples collected from- the banks of the ravine were identified as soil samples. Samples 

collected from the middle of the ravine were identified as sediment samples. Specific 

groundwater quality was not evaluated in the ravine area, however, several surface water 

samples were collected. The ravine is intermittent in nature. During the welt season, 

groundwater discharges into the ravine (along with surface runoff). During the dryer seasons, 

the ravine only receives runoff during rain showers. 

The majority of surface soil samples collected from the ravine exhibited low levels of 4,4-DDE . 

(7.5 to 220 pg/kg), 4,4’-DDD (14 to 19 @kg), and 4,4’-DDT (25 to 510 &kg). These ‘levels are 

comparable to many of the other pesticide levels in surface soil throughout Operable Unit 

No. 2. Subsurface soil samples collected from the ravine exhibited lower levels than in the 

surface soil. 
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PCB-1260 was detected in one surface soil sample at a concentration of 180 pg/kg (soil boring 

SBlO). None of the subsurface soil samples exhibited PCB contamination. 

PAHs were detected at elevated levels in several surface soil samples. Elevated levels of 

PAHs were detected in surface soil samples collected from soil borings SBll (15,931. I.&g), 

SB14 (9,301 pg/kg), and SB6 (6,020 pg/kg). These soil borings are located in an area where a 

substantial amount of debris has been disposed of into the ravine. Based on these results, 
wastes disposed of into the ravine have impacted soil quality. PAHs were also detected in two 

subsurface soil samples collected from soil boring SB13 (271 pg/kg) and SB14 (344 yg/kg). Soil 
boring SB13 also exhibited elevated levels of the semi-volatiles isophorone (7,700 &kg), 

naphthalene (9,600 pg/kg), 2-methylnaphthalene (11,000 &kg), and VOCs including 

4-methyL2pentanone (2,090J pg.&g) and total xylenes (950 pg/kg). Soil borings SBlg and 

SB14 are also located in the southern portion of the ravine (near Lot 203) where debris is 

present along the banks of the ravine. 

Inorganic constituents exhibited similar levels in both surface and subsurface soil and were 

comparable to other portions of OU No. 2. 

Sediment samples were collected at eight sampling stations from the ravine along with 

surface water samples. As mentioned previously, the ravine is intermittent in nature. Two of 

the proposed eight sampling stations did not contain water and therefore, no surface water 

sample could be collected. With the exception of sampling station RVS, all of the surface and 

subsurface sediment samples exhibited low levels of 4,4’-DDD (4.1 to 45 pgntg), 4,4’-DDE 

(23 to 120 yg/kg), and 4,4’-DDT (14 to 210 pg/kg). These levels are comparable to pesticide 

levels detected in soil throughout OU No. 2. Elevated levels of PAHs were detected at 

sampling station RV2 (12,573 pg/kg total PAHs), which is located in the southern portion of 

the ravine where debris is present. Lower levels of PAHs were detected in sediment samples 

collected from sampling stations RVl, RV3, and RV8. 

Six of the eight sediment sampling stations exhibited low levels of PCBs. PCB-11260 was- 

detected in the range of 19 pg/kg to 360 yg/kg. 

None of the surface water samples collected from the ravine exhibited organic contamination. 

ES-23 



CLEJ-01272-3.13,08/20/93 

Site 9 

Surface and subsurface samples collected from Site 9 revealed low levels of pesticides, VOCs, 

and SVOCs. Inorganic levels were comparable to other portions of OU No. 2 and therefore do 

not appear to be present due to tire-fighting training at Site 9. 

Pesticides (4,4*-DDE and 4,4’-DDT) were detected in five surface soil samples and eight 

subsurface soil samples. The most contaminated sample was collected from soil boring SBl, 

which exhibited 650 pg/kg of 4,4’-DDE and 5’70 pg/lcg of 4,4’-DDT. The remaining samples 

(surface and subsurface soil) exhibited levels of pesticides in the range of 4 pgkg to 62 pgkg. 

Overall, pesticide levels in surface and subsurface soils were comparable to other areas of OU 

No. 2. 

Soil boring SBl was the only location where PAH constituents were detected in surface soil. 

Pyrene and benzo(b)fluoranthene were detected at 59 pg/kg and 46 pg/kg, respectively. 

Elevated levels of PANS [8,013 pg/kg total PAHs (principal constituents were pyrene and 

fluoranthene at 1,800 and 1,700 pg/lcg, respectively)] were detected in a subsurface soil, sample 

collected from monitoring well borehole 9GW4. This boring/monitoring well is located 

approximately 800 feet southeast of Site 9 for purposes of monitoring upgradient groundwater 

quality. The source of the PAHs in this boring is unknown. Groundwater quality in well 

9GW4 is good (no organic constituents were detected). 

Low levels of PCE (21 pg/kg) and l,l,l-trichloroethane (1 pg/kg) were present in the surface 

soil sample collected from soil boring SB3, which is located approximately 100 feet north of the 

aboveground storage tanks. Toluene was detected at a level of 2 @kg in a surface soil sample 

collected from soil boring SB35 (SB35 is located adjacent to the oil/water separator). 

Groundwater quality at Site 9 does not appear to be significantly impacted by the fire-fighting 

training activities. Shallow monitoring wells 9GW6 and 9GW8 exhibited low levels of total 

xylenes (0.9 &‘I> and 2-chloroethylvinyl ether (1 pg/l), respectively. These wells are located . 

approximately 100 feet to the west and east of the training pit, respectively. Total lead and 

chromium were detected above Federal and State drinking water standards in monitoring 

wells 9GW1,9GW2, and 9GW3. Dissolved lead and chromium were not detected’ab~ove any 

Federal or State standard. 
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Wallace Creek 

Wallace Creek exhibited elevated levels of VOCs at nine of the eleven sampling stations. The 

source of contamination is believed to be groundwater discharge from Site 82. 

Sampling stations WC7, WCS, and WC9 exhibited TCE (16 to 98 pg/l), 1,2dichloroethene 

(9 pg/l .to 85 pg/l), PCE (1 pg/l to 4 pg/l), and vinyl chloride (6 pg/D. The sample collected at 
Station WC7 exhibited a TCE concentration (98pg/l) which exceeds the North Carolina. 

Surface Water Standard of 92.4 pg/l. These sampling stations are located just above that 

portion of Wallace Creek where the ravine discharges into Wallace Creek (i.e., Station WC71 

downstream past the Holcomb Boulevard bridge. Station WC7 exhibited the highest level of 

contamination. Up gradient sample stations (WCl, WC2, and WC31 only exhibited low levels 

of 1,adichloroethene (4J pg/l) at station WC4, which is approximately 100 feet upstream from 

the Piney Green Road bridge. 

Inorganic constituents including cadmium, copper, mercury, nickel, and zinc were detected 

above State or Federal standards for surface water. Stations WC3 and WC5 exhibited the 

highest levels of inorganics. Station WC3 is located approximately one-half mile upstream of 

the site. The presence of inorganic constituents in Wallace Creek may not be associat;ed with 

surface water runoff from the ravine. 

Pesticides were detected in approximately one-half of the sediment samples collected, from 

Wallace Creek. The concentrations exceeded the EPA Region IV sediment quality screening 

values (SQSVI for both the lower 10 percentile (ER-L) and median percentile (ER-16). The 

highest levels of pesticides were detected at stations WC7 and WCS, which are located 

downstream from the area where the ravine discharges into Wallace Creek. Pesticides were 

also present, however, in upstream sample station WC1 above the ER-L. It should be noted 

that the tides may transport contaminants upstream from the point of entry into tidally 

influenced areas of Wallace Creek. The source of pesticides is likely a combination of 

historical pest control spraying along with runoff from the ravine. 

PCB-1260 was detected at all of the sampling stations with the exception of upstream stations 

WC1 through WC3. The concentrations ranged from 31 pg/kg to 2,100 pg/kg with the highest 

levels detected at stations WC6, WC7, and WC8. These stations are located adjacent to 

Site 82. The source of the PCBs may be due to runoff from the ravine. However, soil samples 
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collected approximately 300 feet south of Wallace Creek at Site 82 did not exhibit’PCB 

contamination, 

PAH constituents were detected at several sampling stations including station WCl, which is 

located approximately one-mile upstream of the site. Elevated total PAH concentrations were 

present in samples collected from stations WC5 (1,600 pg/kg), WC6 (1,220 yg/kg), WC8 

(2,720 pg/kg), and WC9 (1,149 pg/kg). These stations are located adjacent and downstream of 

Site 82. 

Inorganic constituents in sediment that exceeded SQSVs include copper, lead, silver, and zinc. 

Station WC3, which is located approximately one-half mile upstream of the site, exhibited the 

most elevated levels of these constituents. 

Tissue analysis of fish and crab specimens collected from Wallace Creek indicated the 

presence of pesticides, TCE, and PCB that may be attributable to surface water and sediment a 

quality within Wallace Creek. 4,4’-DDE (15 pg/kg to 180 &kg) and 4,4’-DDD (8.1 @kg to 

8.8 p&g) were detected in all six tissue samples from Wallace Creek. PCBs were detected in 

tissue samples ranging in concentration from 51 pg/kg to 1000 pg/kg. Five of the six isamples 

exhibited the presence of PCB-1260. Trichloroethene was detected in two samples at a 

concentration of 5.0 pg/kg. 

Bear Head Creek 

Surface water samples collected from Bear Head Creek exhibited aluminum, copper, iron, 

lead, mercury, nickel, and silver above surface water quality standards. Samples collected 

both upstream and downstream of the Operable Unit exhibited these inorganics. 

Low levels of pesticides (maximum value of 311 pg/kg total pesticides) were detected in 

sediment samples collected throughout Bear Head Creek. Sample stations BH4, BH5, and 

BH6 exhibited the highest levels. These stations are located adjacent to Site 6. 

VOCs (TCE, PCE, and total xylenes) were detected in sediment samples collected from station 

BH3 and BH7. Station BH7 is located about one-half mile downstream of OU No. 2. The 

presence of VOCs in sediment at Bear Head Creek is unusual and unexplainable from the 

standpoint that neither soil or groundwater in that area of OU No. 2 exhibited VOC 

contamination. In addition, surface water did not exhibit VOC contamination? 
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PCB (PCB-1260) was detected at sampling stations BH3, BH4, BH5, and BH6 ranging in 

concentration from 51 pg/kg to 370 pg/kg. 

Lead was the only inorganic constituent which was detected at a level which exceeded the 

ER-L EPA Region IV SQSV. Elevated levels of lead were detected at stations BH3, B’H6, and 

BH7. These stations are upstream and downstream of the site. Sampling stations adjacent to 

Site 6 did not exhibit elevated levels of lead. 

CONCLUSIONS 

Based on the results of the various environmental investigations conducted at Operable Unit 

No. 2, conclusions for each area of concern and media were developed and are presented below. 

Site 6, Lot 201 

The northeast comer of Lot 201 (i.e., grid area A) at the former pesticide storage area 

is contaminated with elevated levels of pesticides and volatiles that may be associated 

with former waste storage/handling activities. The extent of soil contamination is 

limited in area since only two sampling locations (SB16 and SB17) exhibited elevated 

contaminant levels. 

Former waste storage/handling activities at Lot 201 have not adversely impacted 

groundwater quality in this portion of Operable Unit No. 2. 

The presence of low levels of pesticides throughout Lot 201 is indicative of former pest 

control practices and is probably not associated with the former storage of pesticides. 

Low levels of pesticides were detected at similar concentrations througbout the 

210-acre Operable Unit. 

Reported storage of PC!B transformers at Lot 201 has not resulted in significant 

impacts to soil or groundwater, based on the limited number of occurrences and low 

contaminant levels. 

Low levels of TCE are present in groundwater but at concentrations below the 

NCWQS. 
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l Overall, the current health risk to base personnel working at Lot 201 is within the 

target range of 1x10-4 and 1x10-e. 

Site 6, Lot 203 

0 

0 

0 

0 

Pesticide levels detected in soil at Lot 203 are not indicative of pesticide disposal. 

Pesticide levels at Lot 203 are comparable to other portions of Operable Unit No. 2. 

The southeast comer of Lot 203 did not reveal elevated pesticide levels given that 

pesticides were reported to be disposed of in this area. 

The area of Lot 203 near the former railroad spur may be associated with previous 

disposal activities. A limited number of surface and subsurface soil samples collected 

near the former railroad spur have revealed elevated levels of PCB-1260 and P&Is. 

Historical aerial photographs indicate significant activity (i.e., surficial anomalies) in 

this area of Lot 203. 

Disposal activities may have occurred in the north central portion of Lot 263 (near 

wells 6GW15fXD) where elevated levels of PCBs were detected in subsurface soil 

samples. In addition to PCBs, elevated levels of PAHs were also detected in this area. 

The reported PCB disposal area in the northeast corner of Lot 203 did not reveal 

elevated levels of PCBs. The reported area may have been inaccurately identified in 

Marine Corps memorandums. 

Military training operations at Lot 203 resulted in a substantial amount of buried 

debris including communication wire, shell casings, battery packs, small !5-gallon 

containers, and bivouac wastes. No %-gallon drums were uncovered in any of the test 

pit excavations within Lot 203. Trenches identified in historical photographs were 

probably excavated as a means to dispose of military-type wastes and not for purposes, . 

of disposing hazardous wastes. 

Numerous drums on the surface of Lot 203 present a potential impact to human health 

and the environment. Samples collected from these drums indicate that some of the 

drum contents are characteristically hazardous. None of the drums were noted to be 

leaking. 
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l Groundwater quality at Lot 203 has not been significantly impacted by former 

disposal and storage practices. Trace levels of TCE were detected in well 6GW15, 

which is located in the north central portion of Lot 203 where disposal activities may 

have occurred. Trace levels of TCE and PCE were detected in well 6GW23 at 

concentrations below the NCWQS. Well 6GW23 is located in the south central, portion 

of Lot 203. The source of VOC contamination in well 6GW23 is unknown. Soil 

samples collected from this borehole as well as other nearby soil borings did not 

indicated a source. The source of contamination may have been from a previous spill, 

which has since migrated from the soil to groundwater. 

l Total chromium levels detected in wells 6GW3 and 6GW15S were above the NCWQS 

of 50 pg/l. 

l Currently, Lot 203 is inactive and access is restricted. If the storage lot resumed 

operations, the potential human health risk (i.e., incremental carcinogenic risk) would 

be within the target range of 1x10-4 to 1x10-s. 

Site 6 - Wooded Areas 

a PCBs were detected in surface and subsurface soil near Piney Green Road east of 

Lot 201. Disposal activities may have occurred in this area, which once served as a 

training area. 

l Disposal activities may have occurred in the wooded area between Lot 201 and 203. 

One location (soil’boring SBl) exhibited moderate levels of PCBs, PAHs, and 

pesticides in surface soil. The extent of this contamination is limited in area. 

l A former disposal area was identified during the test pit investigation in the wooded 

area between Lot 201 and Lot 203. Numerous 5-gallon containers, bivouac: wastes, . 

and battery packs were encountered. All of the containers were rusted and destroyed 

to the point where their contents could not be identified; however, solvent-like odors 

were observed by the sampling team. A sample of the sludge material near the 

containers revealed that the material is characteristically hazardous due to elevated 

levels of lead. Chloroform was also detected, but was below TCLP regulatory levels. 
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l Groundwater quality in the wooded area south of Lot 203 (near the above-mentioned 

disposal area) has been impacted by former disposal practices. Elevated levels of 

VCCs (chloroform, chlorobenzene, phenol) were encountered in wells 6GW16 and 

6GW25. The concentration of chloroform detected exceeds the NCWQS. 

l Potential human exposure to soil within the wooded portions of Operable Unit No. 2 

would not result. in significant health risks. Incremental carcinogenic risk values are 

within the acceptable risk range of 1x104 and 1x10-s. The area is frequented by . 

hunters and military personnel. 

Site 82 

l The wooded area north of Lot 203 (Site 82) exhibited elevated VCC contaminant levels 

in soil at two locations near the eastern portion of the site. This area is a potential 

source of VOC contamination in groundwater. 

l A large quantity of drums and debris were observed on the surface and subsurface just 

north of Lot 203 in the wooded area (Site 82) near monitoring wells 6GWlS and 

6GWlD. Samples collected of the waste material analyzed the waste as No. 6 fuel oil, 

which is typically used for heating. Other drums uncovered could not be identified. 

This area may also be a source of groundwater contamination at Site 82. 

l Shallow and deep groundwater north of Lot 203 (Site 82) exhibited elevated levels of 

VOC contaminants which exceed both the Federal MCLs and. NCWQS. Deep 

groundwater quality was found to be significantly more contaminated than shallow 

groundwater quality. 

l The horizontal extent of shallow groundwater contamination is defined. The plume 

apparently originates just north of Lot 203 (in the southern portion of Site 82) and 

discharges into Wallace Creek. Contaminants have migrated into the deeper portion . 

of the aquifer as evidenced by elevated VOC levels in deep groundwater monitoring 

wells., 

l The horizontal and vertical extent of the deep groundwater contamination has been 

evaluated. The horizontal extent of offsite contamination west of Site 82 (beyond well 

6GW37D1, however, has not been fully defined. Moreover, the verticahxtent has been 

,- 
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evaluated to a depth of 230 feet. It is unknown at this time whether contamination 

extends below 230 feet. As mentioned previously, a clay layer is present at 

approximately 230 feet which may impede the vertical migration of contamination. 

For purposes of conducting the baseline human health and ecological risk assessment, 

the deep groundwater database is adequate. For purposes of performing a feasibility 

study on the deep aquifer, the current database is also adequate to select feasible 

remedial alternatives. However, additional data points west of Holcomb Boulevard 

are required to support the design of an alternative which may employ 

containment/extraction wells. In addition, further studies are required to better 

assess the presence or absence of contamination on top and below the clay formation. 

Ravine 

l None of the TCL organics detected in the ravine exceeded applicable water quality 

criteria values. Surface water concentrations of aluminum, cadmium, copper, iron, 

lead, silver, and zinc exceed the WQS and/or WQSV in some of the samples. The 

exceedance of those TAL inorganics occurred in upstream and/or downstream isamples 

or were infrequent in occurrence. 

l The presence of elevated levels of PAHs in soil and low levels of PCBs in sediment in 

the upper portion of the ravine (i.e., near Lot 203) is most likely due to former disposal 

practices. This portion of the ravine is filled with debris, including empty and 

partially-filled 55-gallon drums and other containers. In addition, canisters with 

“DDT” markings were found in the middle section of the ravine (between Lot 203 and 

Wallace Creek). However, no elevated levels of pesticides were detected in the ravine 

sediments. 

l Soil contamination detected in the ravine has likely migrated to Wallace Creek via 

surface runoff. Wallace Creek sediments revealed the same constituents detected in 

ravine soils and sediments. 

l Because of the amount of debris and difficulty in accessing the ravine, it is unlikely 

that human exposure would occur. Incremental carcinogenic risk estimates for the 

wooded areas and ravine area have indicated that potential human health risks are 

within the target range of 1x10-4 and 1x10-6. 

ES-31 



CLEJ-01272-3.13-08/20/93 

y-.. 

9 Site 

l Ongoing fire training exercises at Site 9 have not significantly impacted groundwater 

quality. Surface soil revealed TPH contamination in a few areas. 

a Low levels of pesticides present at Site 9 are likely the result of former pest control 

practices and not associated with waste disposal. 

l Total lead and chromium concentrations were detected in well 9GW3 at 

concentrations which exceed both the Federal MCLs and NCWQS. 

l Potential human health risks to military personnel training at Site 9 are within the 

incremental carcinogenic risk range of 1x10-4 and 1x10-e. 

Wallace Creek 

l The presence of TCE, PCE, and other VOC contaminants in Wallace Creek is due to 

shallow and possibly deep groundwater discharge. 

l Surface runoff from the ravine and portions of Site 82 (the wooded area north of Lot 

203) have impacted sediment quality. Levels of PAHs, PCBs, and pesticides are 

present in Wallace Creek. These contaminants were also detected in the ravine. 

l Pesticides detected in sediment samples have exceeded EPA Region IV sediment 

screening values. The source of contamination may be due to either runoff from the 

ravine and/or historical pest control spraying practices. The highest levels of 

pesticides were detected in’two sampling stations that were located just downstream of 

where the ravine discharges into Wallace Creek. One upstream sampling location 

exhibited pesticide levels above the sediment screening values. It should be noted that 

the tides may transport contaminants upstream from the point of entry into tidally 

influenced areas of Wallace Creek. 

l A surface water sample collected from Station WC7 exhibited a TCE concentration 

which exceeded the North Carolina Surface Water Standard. 
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l Inorganic levels for aluminum, cadmium, copper, iron, lead, mercury, nickel, silver, 

and zinc exceeded North Carolina Water Quality Standards (NCWQS) andkir EPA 

Region IV acute or chronic Water Quality Screening Values (WQSVsl. Upstream 

sampling locations also exhibited inorganic levels which exceeded these standards. 

The presence of inorganic constituents in Wallace Creek may not be associated with 

Operable Unit No. 2 since no source of inorganic contamination is apparent. 

l The fish community in Wallace Creek appears to be healthy, based on population 

statistics. No anomalies were observed on any of the fish collected during the aquatic 

survey. 

l The fish population and diversity in Wallace Creek exhibited tissue concentrations of 

PCBs, pesticides, and TCE, which may be attributable to Site 6 and the ravine area. 

Ingestion of fish taken from Wallace Creek could result in human health risks 

(incremental carcinogenic risks) above the target point of 1x16-4. 

Bear Head Creek 

l Sediment quality in Bear Head Creek may be impacted via surface runoff from the 

wooded areas. Low levels PAHs, pesticides, and PCBs were detected in sa.mpling 

stations which border Site 6. VOC contaminants were also detected in sediment 

samples; however, the source of the VOC contamination is unknown given that 

adjacent soil and groundwater did not exhibit VOC contamination. Pesticides in 

sediment are not likely associated with disposal practices. 
1 

l Inorganic constituents detected in sediment are not likely the result of d.isposal 

practices at Sites 6 and 9. Upstream sampling locations also exhibited inorganic 

constituents above EPA Region IV sediment screening values. 

l The fish community at Bear Head Creek appears to be healthy, based on population, . 

statistics and observations. None of the fish collected at Bear Head Creek exhibited 

lesions or other anomalies that would represent adverse conditions. 

l The fish community in Bear Head Creek had elevated levels of pesticides, PCBs, and 

zinc in tissue. The presence of these contaminants in fish tissue may be the result of 
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contaminated sediment. Ingestion of fish taken from Bear Head Creek could result in 

incremental carcinogenic risks above the 1x10-4 departure point. 

l None of the TCL organic detected in Bear Head Creek exceeded applicable water 

quality criteria values. Dissolved oxygen concentrations and pH values were below 

- WQS and WQSV at some of the stations, but probably were associated with natural 

conditions. 

l Surface water concentrations of aluminum, copper, iron, lead, mercury, nickel, and 

silver exceeded the WQS and/or WQSV in some of the samples. The exceeda.nces of 

these TAL inorganics occurred in upstream and/or downstream samples or were 

infrequent in occurrence. 

RECOMMENDATIONS 

1. Further groundwater investigations are required to better define the extent of deep 

groundwater contamination detected west of Holcomb Boulevard, and on top of and 

below the clay formation. These studies would be required to support the remedial 

design of alternatives employing containment/extraction wells. 

2. Operating supply wells in the vicinity of Lot 203 should be monitored for VOC 

contamination. If elevated levels of VOCs are detected, the wells should be closed. 

3. As a time critical removal action, a fence should be constructed around the wooded 

area north of Lot 203 (i.e., Site 821, including the ravine to prevent access. Suficial 

VOC contamination was encountered in this area. 

4. Surficial drums at Lot 203 and in the wooded areas and ravine should be reimoved, 

overpacked, atid properly disposed of as non-time critical removal action. The drums 

present a potential source of groundwater contamination and human/ecological health _ 

hazard. 

5. Additional studies should be conducted in Wallace Creek to determine whether the 

presence of contaminants such as PCBs and pesticides in fish are due to the site. The 

limited database is not sufficient to conclude whether bioaccumulation is occurring 

due to site-related contamination. 
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6. Based on the results of the Human Health Risk Assessment and on a comparison of 

groundwater contaminant levels to standards, remedial action of the surficial and 

deep aquifers under Site 82 is recommended in order to restore the aquifers for future 

use. 

7. -Based on the soil data results, remedial action is recommended for “hot spot” areas of 

soil with elevated levels of VOCs, PCBs, PAHs, and pesticides. These areas may be . 

potential sources of groundwater contamination. 

,- 
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1.0 MTRODUCTION 

Marine Corps Base (MCB) Camp Lejeune was placed on the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA) National Priorities List (NPIL) that 

became effective on October 4,1989 (54 Federal Register 41015, October 4,1989). The United 

States Environmental Protection Agency (USEPA) Region Iv, the North Carolina 

Department of Environment, Health and Natural Resources (NC DEHNR) and the 

United States Department of the Navy (DON) then entered into a Federal Ficilities 

Agreement (FFA) for MCB Camp Lejeune. The primary purpose of the FFA was to ensure 

that environmental impacts associated with past and present activities at the MCB were 

thoroughly investigated and appropriate CERCLA respons&esource Conservation and 

Recovery Act (RCRA) corrective action alternatives were developed and implemented as 

necessary to protect public health and the environment. 

The Fiscal Year 1994 Site Management Plan for MCB Camp Lejeune, a primary document 

identified in the FFA, identifies 27 sites requiring Remedial Investigation/Feasibility Study 

(RI/F@ activities. These 27 sites have been divided into 13 operable units to simplify 

proceeding with RI/Fs activities. This report describes the RI conducted at Operable Unit 

(OU) No. 2, which is comprised of Sites 6,9, and 82. 

The purpose of this RI is to fully determine the nature and extent of the threat to public health 

and the environment caused by the release or threatened release of hazardous substances, 

pollutants, or contaminants. The RI serves as the basis for the risk assessment (IRA) and 

provides information in support of the FS and record of decision for final remedial action. 

This was accomplished by sampling all media (soil, groundwater, sediment, and surface water) 

at Sites 6, 9 and 82, evaluating the analytical data, and performing a human health and 

ecological RA. This RI report contains the results of all field investigations and the human 

health RA. An ecological RA has been prepared under separate cover. 

Site 6 is commonly referred to as “Open Storage Lots 201 and 203”. Site 9 is entitled the “Fire 

Training Pit at Piney Green Road”. Moreover, Site 82 is known as the “Piney Grjeen Road 

VOC Site”. These sites are located in the north eastern section of MCB Camp Lejeune, north 

of the Hadnot Point Industrial Area. The sites are bordered by Holcomb Boulevard on the 

west, Piney Green Road to the east, Wallace Creek to the north, and Sneads Ferry Road to the 

south. Bear Head Creek separates Site 6 from Site 9. A location map is sho+?n on Figure l-l 
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[note that all figures are presented in separate volumes from this RI Report (Volumes I and 

In.1 

This RI Report is to be submitted to the USEPA Region IV, the NC DEHNR, and to members 

of the Technical Review Committee (TRC) for their review by the DON, Naval Facilities 

Engineering Command, Atlantic Division (LANTDTV). 

1.1 Operable Unit DescriHion 

Operable units (OU) are formed as an incremental step toward addressing individu.al site 

problems. There are currently 23 Installation Restoration Program (IRP) sites on MCB Camp 

Lejeune which have been grouped into twelve operable units to simplify the specific problems 

associated with a site or a group of sites. Figure l-2 shows the breakdown of operable units on 

MCB Camp Lejeune. OU No. 2 includes Sites 6,9, and 82. Because the three sites border each 

other, they have been grouped into one operable unit. 

OU No. 2 ‘is located approximately two miles east of the New River and two miles south of 

State Route 24 on the main section of MCB Camp Lejeune. The unit is bordered by Holcomb 

Boulevard on the west, Sneads Ferry Road on the south, Piney Green Road on the east, and by 

Wallace Creek on the north boundary. Camp Lejeune Railroad operates rail lines parallel to 

Holcomb Boulevard bordering OU No. 2. OU No. 2 covers an area of approximately 21.0 acres. 

OU No. 2 consists of three sites: Site 6, Site 9, and Site 82. Note that Site 82 was originally 

referred to as “the wooded area north of Lot 203” in the Final RLFS Work Plan. This area was 

renamed during the RI investigation because a previous investigation was conducted at this 

site which referred to the area as “Site 82.” 

Site 9, the fue trainii area, has two aboveground storage tank areas, a fire training pit 

where flammable liquids are burned as part of training exercises, and an oil/water separator. 

Site 6 is comprised of ,Lots 201 and 203, the wooded areas around both storage lots and the 

ravine area. Site 82 encompasses the wooded area between Lot 203 and Wallace Creek. Lot 

201 is active and is used to store military vehicles and supplies. Lot 203 is inactive but was 

used for storage of military equipment, pesticides, and transformers containing PCBs. 

Disposal of hazardous substances such as pesticides, paints, and solvents has been reported at 

Lot 203. In addition, cleaning solvents were reportedly disposed of at Site 82, which is just 

north of Lot 203. The wooded areas to the south, east and west of the storage lots have no 

documented disposal activities, but site investigations revealed random disposal of debris 
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including batteries and %-gallon drums. Large quantities of debris were also noted in the 

ravine. Detailed site background and site history descriptions follow in Section 1.2 of this RI 

report. 

1.2 Site Descrhtion and Historv 

This section provides a description of the physical setting of the areas of concern within 

OU No. 2. A detailed history of these areas is also included in this section. 

1.2.1 Site Description 

There are distinctive areas of concern, as shown on Figure 1-3, within each site of OU No. 2. 

The following section describes the background of each site. 

1.2.1.1 Site 9 Description 

Site 9 is referred to in this report as the “Fire Training Area” (the formal name, as provided in 

the FFA, is “Fire Fighting Training Pit at Piney Green Road”). The site covers an area of 

approximately 2.6 acres. Site 9 is bounded by Holcomb Boulevard on the west,. Site 6 to the 

north, Piney Green Road on the east, and Sneads Ferry Road on the south. Locally, the site is 

bounded by unnamed streets leading to various storage buildings in the vicinity. Site 9 

consists of an asphalt-lined fire training pit, an oil/water separator, four aboveground storage 

tanks (ASTs), and a fue tower (smoke house). The fue training pit, located in the southern 

area of the site, is used to conduct training exercises for extinguishing fires caused by 

flammable liquids. The oil/water separator is located next to the fire training pit to collect 

water used in the training exercises and storm water that falls into the pit. The recovered 

product collected in the oil/water separator is disposed of offsite. ‘ItKo of the ASTs at Site 9 are 

2500-gallon steel tanks labeled “DO NOT USE”. These tanks are not currently in use. Two 

additional storage tanks are located in a bermed area. These tanks are constructed of steel 

and contain approximately 500 gallons each. Two pressurized containment tanks were also _ 

located at Site 9. Their contents are unknown. The smoke house, located in the northern part 

o&ite 9, is also used for training exercises. No fuel products are used in this area. 
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1.2.1.2 Site 6 Descriution 

Site 6 is located north of and adjacent to Site 9. Site 6 is bounded on the north by Site 82, by 

Piney Green Road on the east, by Site 9 on the south, and by Holcomb Boulevard on the west. 

Site 6 covers an area of approximately 177 acres that incorporates Storage Lots 201 an.d 203, 

the wooded area behind the storage lots, and a ravine, which begins at Site 6 and bisects 

Site 82.. Three surface water bodies are associated with Site 6 for the purpose of this RI: 

Wallace Creek, Bear Head Creek, and a ravine (intermittent surface water body) located in 

the wooded area north of Lot 203 that drains to Wallace Creek. Specific details of the 

individual areas that make up Site 6 are described below. 

Open Storage Lot 201 

Open Storage Lot 201 (Lot 201) is a fenced lot located in the south-central portion of Site 6. It 

is a flat area with sparse vegetation around the fence lines. The ground surface is densely 

compacted soil. Lot 201 is bordered by woods with Bear Head Creek to the south, Holcomb 

Boulevard to the west, and Piney Green Road to the east. The lot is approximately 25 acres in 

size. It is currently being used for the storage of military vehicles and equipment, lumber, 

hydraulic oils and lubricants, non-PCB transformers, and other supplies (ESE, 1991). 

Onen Storage Lot 203 

Open Storage Lot 203 (Lot 203) is a fenced lot located in the northern portion of Site 6. The 

fenced area of the lot encompasses approximately 46 acres. Lot 203 is a relatively flat area 

with elevation differences of approximately five feet. The ground surface is comprised of both 

naturally existing soil and fill material. Lot 203 varies in vegetation from a hard compact 

surface with no vegetation to areas with loose sandy soil and dense vegetation. T.& 203 is 

bordered by woods to the north (Site 82) and south, Piney Green Road to the east, and by 

Holcomb Boulevard to the west. Lot 203 is currently inactive, but it still contains randomly 

stored scrap materials from former activities such as rubber rafts, shredded tires, radio/ _ 

communications parts, empty ammunition boxes, spent ammunition casings, fiberglass-like 

material, barbed wire fencing, used demolition kit training materials, a non-PCB transformer, 

wooden pallets, shredded tires, metal debris, and 55gallon drums. Figure 1-4 shows the 

location of the debris in Lot 203. 
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The 55gallon drums found on Lot 203 were observed in small groupings throughout the lot. 

The majority of the drums, if labeled, were identified as containing lubricants, petroleum 

products, or corrosives. Drum sampling was conducted as part of this RI. The results of the 

drum sampling are provided in Section 4.0 of this report. The drums will be removed as part of 

a non-time critical removal action. 

Empty storage tanks were also found on Lot 203. They were labeled as containing diesel fuel, 

gasoline, and kerosene (Baker, 1992). These tanks will also be removed during the non-time 

critical removal action. 

Ravine Area 

A ravine is located in the northwest section of Site 6. The ravine begins “inside” of Storage Lot 

203 and bisects Site 82. The elevation ranges from 25 feet above msl at the north boundary of 

Lot 203 to 5 feet above msl where the ravine drains into Wallace Creek. The surface of the 

ravine area is littered with various debris including batteries, fencing, tires, empty unlabeled 

drums, wire cables, commercial ovens, commodes, and respirator cartridges. An empty drum 

labeled “DDT” was also found in the ravine area, as were small canisters labeled to contain 

“DDT”. The date on the canisters was marked November, 1957. 

Wooded Areas 

Woods and open tields surround both Storage Lots 201 and 203 and make up the remaining 

area of Site 6. The topography of the wooded areas is relatively flat, but localized trenching 

and mounding is visible west of Piney Green Road. The wooded areas are randomly littered 

with debris including spent ammunition casings, and empty or rusted drums. Many of the 

drums observed were only shells or Fragments of drums. (Baker, 1992) 

1.2.1.3 Site 82 Description 

Site 82 is situated at the northern end of OU No. 2. It is’bordered to the north by Wallace 

Creek, to the east by Finey Green Road, to the west by Holcomb Boulevard, and to the south by 

Site 6. Site 82 encom@asses approximately 30 acres and is predominantly covered by 

woodlands. The site is randomly littered with debris including communication wire, spent 

ammunition casings, and empty or rusted drums. Markings were observed on a few drums, 
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, F-Y ,,’ .’ 
however, most of the drums did not contain markings due to their condition and age. Some of 

the drums were marked as “lubrication oil” and “anti-freeze”. 

. 

The topography within Site 82 is relatively flat near the southern portion of the site, but 

becomes very steep near the bank of Wallace Creek. Localized trenching and mounding is 

visible near the southern portion of the site. The ravine bisects the site, as shown on 

Figure 1-3. 

1.2.2 Site History 

The following paragraphs describe the documented history of OU No. 2. Waste storage and 

disposal activities at the individual sites are described below. 

1.2.2.1 Site 9 

Site 9 has been used as a f=e fighting training area from the early 1960s to the present. Fire 

extinguishing activities took place in an unlined pit. In 1981 the pit was lined with asphalt. 

The training fms in the pit were started with used oil, solvents, and contaminated fuels 

(unleaded). Approximately 30,000 to 40,000 gallons of Jp-4 and JP-5 fuel were also burned in 

the fue training pit. Chemical retardants containing Diethylene Glycol Monobutyl Ether, 

proprietary mixtures of hydrocarbons, fluorosurfactants and inorganic salts were occasionally 

used to extinguish the training fues. (Baker, 1992). 

1.2.2.2 6 Site 

Site 6 has a long history of various uses including the disposal and storage of wastes and 

supplies. This section on the history of Site 6 has been broken down into Storage Lot 201, 

Storage Lot 203, and the wooded and the ravine areas to simplify the historical descriptions of 

these areas. 

Stmafze Lot 201 

Currently, Lot 201 is used to store military equipment, vehicles, hydraulic oils, and other 

“non-hazardous” supplies. Pesticides were reportedly stored at one time in the northeast and 

southeast corners of the lot. Transformers containing PCBs were reportedly stored in the 

southwest corner of the lot (Water and Air Research, 1983). No storage or disposal activities 
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have supporting documentation other than what is reported in the Initial Assessment Study, 

prepared in 1983 by Water and air Research. 

Storatze Lot 203 

Storage Lot 203 has been used as a disposal area since the 1940s. There is little 

documentation on the disposal activities at this lot. Lot 203 in not currently active as a 

storage or disposal area, but the ground surface is littered with various debris. Pesticides were 

reported to have been stored in a trailer on Lot 203 as well as in the southeast portion of the lot 

(Memo: Past Disposal Practices at DRMO Lot 203,17 January 1989). Dnnns of DDT were 

found in the southwestern portion of the lot in 1989 (Memo: Unearthed G-gallon drums of 

DDT and 55gallon drums of unknown substance at Camp Lejeune DRMO 

Lot 203. 12 January 1989). Five %-gallon dnuns and surrounding soil were containerized 

and disposed of (Memo: 12 January 1989). 

Lot 203 was also used for the storage and disposal of radio and communication parts, shredded 

tires, lubricants, petroleum products, corrosives, expended demolition kit training materials, 

ordnance, sheet metal debris, wire cables, and wooded pallets. Empty and full 5%gallon 

drums were found at various locations on Lot 203. A drum survey was conducted as part of 

this RI and the results are located in Section 4.0 of this report. 

Lot 203 is currently fenced. From historical photographs, it appears that the fenced 

boundaries have changed since the lot was in operation. Former employees at Lot 203 have 

reported disposal of various chemicals including PCBs, cleaning solvents, electrolytes from 

used batteries, and waste oils. 

WoodedandRavlneAreas 

The surface of the wooded areas around Lots 201 and 203 is randomly littered with debris 

including drums, metal storage containers, and rocket cartridges. No organized disposal 

operations are documented for the wooded areas. The ravine begins at the northern boundary 

of Lot 203. As previously stated, the ravine is also currently littered with various debris. 

From the deposition of the debris in the ravine, it appears that trucks may have dumped their 

contents into the ravine from Lot 203. 
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1.2.2.3 82 Site 

As described in Section 1.2.1.3, Site 82 is also randomly littered with debris. No organized 

disposal operations are documented for the site. From the deposition of the debris at Site 82, it 

appears that the area was used for disposal of miscellaneous debris from Lot 203. Although 

the name of the site refers to VGCs (the site is named “Piney Green Road VCC Area), th.ere are 

no documents or memorandums which indicate any disposal of VGCs or solvents. 

12 Previous Investierations 

In response to the passage of the Comprehensive Environmental Response Compensation and 

Liability Act of 1980 (CERCLA), the DON initiated the Navy Assessment and Control of 

Installation Pollutants (NACIP) program to identify, investigate, and clean up past hazardous 

waste disposal sites at Navy installations. The NACIP investigations conducted by the DON 

consisted of Initial Assessment Studies (IAS), similar to the EPA’s Preliminary 

AssessmentsSite Investigations (PA/SD and Confirmation Studies, similar to the EPA’s 

RI/I%. When the Super-fund Amendment and Reauthorization Act (SARA) was passed in 

1986, the DON aborted the NACIP program in favor of the Installation Restoration Program 

(IRP), which adopted the EPA Superfund procedures. 

The following sections summarize the previous investigations performed at OU No. 2. 

1.3.1 Initial Assessment Study 

An IAS was conducted Water and Air Research, Inc., in 1983. The IAS identified a number of 

sites at MCB Camp Lejeune as potential sources of contamination, including the sites 

discussed in this RI. The IAS reviewed historical records and aerial photographs, as well as 

performing field inspections and personnel interviews to evaluate potential hazards at various 

sites on MCB Camp Lejeune. The IAS recommended performing confirmation studies at 

Sites 6 and 9 to evaluate the necessity of conducting mitigating actions or clean-up operations. 

13.2 Confirmation Study 

A confirmation study was conducted by Environmental Science and Engineering, Inc.. (ESE) in 

1984 through 1987. The purpose of this investigation was to investigate the potential source 

areas identified in the IAS. Sites 6 and 9 were identified in the IAS. The Confirmation Study 
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was divided into two separate reports: a Verification Step done in 1984 and a Confirmation 

Step done in 1986 through 1987. The work that was performed at OU No. 2 is summar iaedby 

site and media below. 

1.3.2.1 6 Site 

Soil Investigations 

In August 1984, as part of the Verification Step, ESE drilled and sampled ten soil borings at 

Lot 201. The sampling locations are unknown. Each of the 10 samples was composited from 

the O-to-3 foot depth range. The samples were only analyzed for the o,p- and p,p-isomers of 

DDD, DDE, and DDT (ESE, 1991). It is not known why only these pesticides were analyzed 

except that pesticides were reportedly stored at Lot 201. The analytical results indicate that 

DDT,pp was detected in all ten samples. DDD,op; DDT,op; DDD,pp; and DDE,pp were 

detected in 8 of the 10 samples. DDE,op was detected in 6 of the 10 samples. The maximum 

detected concentrations for each of the isomers were: DDD,op (0.03640 pg/g); DDE,op 

(0.0320 pg/g); DDT,op (0.3240 pg/g); DDD,pp (0.1600 pg@; DDE,pp (0.7700 pg@; and 

DDT,pp (0.1400 pg/g). No information is available to assess the analytical methods employed 

or the Quality Assurance /Quality Control (QA/QC) protocols used in the field or laboratory. 

In August, 1984, as part of the Verification Step, ESE drilled and sampled 10 soil borings at 

Lot 203. The sampling locations are unknown. Each of the 10 samples was composited from 

the O-to-3 foot depth range. Rvo duplicate samples were also collected. The samples were only 

analyzed for the o,p- and p,p-isomers of DDD, DDE, and DDT (ESE, 1991). The p,p-isomer of 

DDDDDE, and DDT were predominant in these samples. DDE,pp was detected in 10 of the 

12 samples; DDD,pp was detected in 7 of the 12 samples; and DDT,pp was detected in 6 of the 

12 samples’. DDE,op was not detected in any of the samples. The maximum detected 

concentrations for each of the other five isomers were: DDD,op (0.00137 pg/gl; 

DDT,op (0.01580 pg/g); DDD,pp (0.0048 pg/g); DDE,pp (0.0016 pg/g); and DDT,pp 

(0.0490 pg@. 

Groundwater Sampling 

In November 1986, as part of the Characterization Step, four shallow monitoring wells (wells 

6GW4,6GW5,6GW6, and 6GW7) were installed and sampled in the vicinity of Lot 201 (see 

Figure 2-8). Table l-l provides a summary of well construction details for existing site wells. 
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TABLEl-1 

SUMMARYOFEXISTINGWELLCONSTRUCTIONDETAILS 
SITES6AND82 

REMEDIALINVESTIGATIONCTO-0133 
MCBCAMPLEJEUNE,NORTHCAROLINA 

Well No. 

GGWlS@) 
6GW2S@ 
6GW3@) 

Screen 
Top of PVC Interval Depth to Depth to 

Casing Boring Depth Well Depth Depth Sand Pack Bentonite Stick-Up 
Date Elevation (1) (feet, below (feet, below (feet, below (feet, below (feet below (feet, above 

Installed (feet, above melI ground eurfac4 ground surface) ground eurface~ ground surface)’ ground eurface~ ground eurface) 

10/21/86 36.18 26.6 26.0 6.0 -26.0 3.0 -26.0 2.0-3.0 2.4 
10/21/86 38.37 26.6 26.0 6.0-26.0 3.0-26.0 2.0-3.0 2.1 
10/24/86 31.32 26.6 26.0 6.0-26.0 3.0-26.0 2.0-3.0 2.2 

6 27.99 26.6 26.0 6.0-26.0 3.0-26.0 2.0-3.0 2.4 
10/22/86 26.67 t 26.6 1 26.0 1 6.0-26.0 1 3.0-26.0 1 2.0-3.0 1 2.3 1 
10/23/86 26.74 1 26.6 1 26.0 1 6.0-26.0 1 3.0-26.0 1 2.0-3.0 1 2.3 ' 

6GW 
6GWf%2) 1 10/23/31 

7@) 1 10/24/86 17.83 26.6 26.0 6.0-26.0 3.0-26.0 2.0 -3.0 2.2 
, w.-_.-B. 22.36 26.6 26.0 6.0-26.0 3.0-26.0 2.0-3.0 1.1 

11(a) 1 06/17/91 8.68 14.02 14.0 4.0-14.0 3.0-14.0 1.0 - 2.0 2.7 t 
82MW2(3) . 06/17/91 1 6.03 I 13.02 I 13.0 1 3.0-13.2 1 2.0-13.0 1 1.0-2.0 ! 3.6 
82MW3(5) 06/u.-, /91 I 2i.31 I , --.-- , 21.05 I --_-- I 21.0 --_- I 11.0-21.0 I 9.0-21.0 I 7.0-9.0 I 3.3 --.- --.~ I 
82MW30(3) --(5) 32.19 -m *e I. -- 1 s- .I 

MTjJ-2(4) -- 29.68 -- SW -- a* -. -s 

Mw-3S(4) i-M22/92 30 --.--.-- --.73 60.0 26.0 16.0-26.0 12.3 -26.0 9.4- 12.3 2.1 
.U 04121t92 30.62 60.0 26.0 16.0-26.0 13.0-26.0 11.2 -13.0 2.1 

~-g(4) 04/22/92 39.98 60.0 26.0 16.0-26.0 11.9 - 26.0 9.9 - 11.9 2.1 
' BP-6(4) 04/21/92 37.41 26.0 26.0 16.0-26.0 13.0-26.0 11.0 - 13.0 2.1 

Notes: (1) msl - mean sea level (4) 
Monitoring well installed by ES&E ‘- Site 6 

Monitoring well installed by SM&E - East of Site 6 
(2) (51 -- Information unavailable 
(3) Monitoring well installed by NUS - Site 82 
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A second sampling round was conducted in January 198’7. Both rounds of samples were 

analyzed for volatile organic compounds (VOCs) and the o,p and p,p-isomers of DDD, DDE, 

and DDT. DDD, DDE, and DDT. were not detected in any groundwater sample in either round. 

One VGC was detected in the first round of sampling: chloromethane (6.5 pg/l) was detected in 

well 6GW6 (ESE, 199Oa). 

. 

In January 1991, the four existing monitoring wells were sampled and analyxed for fir11 TCL 

parameters. This sampling was conducted by ESE as part of the Supplemental 

Characterization Investigation (BSE, 1991). Carbon disulfide was detected at a concentration 

of 10 pg/l in well 6GW6. No semivolatile compounds (SVOCs) or pesticides were detected in 

any of the groundwater samples. The following inorganic parameters were detected in 

concentrations exceeding the North Carolina Water Quality Standards (NCWQS): iron, 

manganese, chromium, lead, and barium. One or more of these inorganic constituents were 

observed in all four shallow wells. 

In November 1986, as part of the Characterization Step, four shallow monitoring wells (wells 

6GW1,6GW2,6GW3, and 6GW4) were installed and sampled to monitor groundwater quality 

near Lot 203. A second sampling round was conducted in January 1987. Both rounds of 

samples were analyzed for VOCs and the o,g and p,p-isomers of DDD, DDE, DDT. DDD, 

DDE, and DDT were not detected in any groundwater sample in either round. Only two VCKk 

were detected in the first round of sampling in well 6GWl: benzene (3.1 pg/l) and 

1,1,2,2-tetrachloroethane (63 pg/l) (ESE, 199Oa). 

In January 1991, three of the four existing monitoring wells and two water supply wells were 

sampled to assess groundwater quality at Lot 203. The fourth monitoring well was dry and 

therefore could not be sampled (ESE, 1991). The sampling was conducted by ESE as part of 

the Supplemental Characterization Investigation. The samples were analyzed for full Target 

Compound List (TCL) parameters. Detectable concentrations of VOCs were identified only in 

the water supply welk acetone (12 pg/l); vinyl chloride (70 pgll); l,%dichloroethene (75 pg/l); 

trichloroethene (TCE) (13 pg./l); and tetrachloroethene (PCE) (53 pg.@. The water supply wells _ 

(HP-651 and HP-653) are located across Piney Green Road, east of Lot 203 and north of Site 6. 

ko SVOCs or pesticides were detected in any of the groundwater samples, including those 

samples collected from the potable water supply wells. Several inorganic parameters were 

detected in concentrations exceeding the NCWQS. These compounds included: iron, 

manganese, chromium, lead, cadmium, and zinc. Every monitoring well had at least one or 

more elevated inorganic compound. 
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Surface Water Samnling 

As part of the Characterization Step in November 1986, one upstream and one downstream 

(from OU No. 2) surface water sample were collected in Bear Head Creek. These samples were 

analyzed for VOCs, and the o,p- and p,p-isomers of DDD, DDE, and DDT (ESE, 1991). No 

analyzed compounds were detected in the surface water samples collected in Bear Head1 Creek. 

As part of the Characterization Step in November 1986, one upstream and one downstream 

(from OU No. 2) surface water sample were collected in Wallace Creek. These samples were 

analyzed for VOCs, and the o,p- and p,p-isomers of DDD,DDE, and DDT (ESE, 1991). The 

following VOCs were detected: trans-1,2dichloroethene (6.4-35 lq/l>, TCE (<3-26 pg/B, and 

vinyl chloride (1.9-3.6 pg/l). The downstream concentrations of each of these VOCs were 

higher than the upstream concentrations. DDD, DDE, and DDT were not detected in any 

sample. 

As part of the Supplemental Characterization Investigation in January 1991, two surface 

water samples were collected from Wallace Creek. The upstream location was at Piiey Green 

Road, and the downstream location was at Holcomb Boulevard. The samples w.ere analyzed 

for full TCL parameters. In addition, field measurements of pH, specific conductance, and 

temperature were made (ESE, 1991). One VOC was detected in the downstream sample: TCE 

(5 pg/l). SVOCs and pesticides were not detected in any sample. Most of the detected 

inorganics (aluminum, calcium, magnesium, potassium, sodium, and zinc) all increased in 

concentration from upstream to downstream. Iron was the only detected inorganic which 

decreased in concentration upstream to downstream. 

Sediment Sam~linq 

As part of the Characterization Step in November 1986, one upstream and one downstream 

sediment sample were collected in Bear Head Creek These samples were analyzed for VOCs, 

and the o,p- and p,pisomers of DDD, DDE, and DDT (ESE, 1991). VOCs were not detected in 

any sample. The p,pisomers of DDE, and DDT were detected in the sediments collected from 

Bear Head Creek at levels of 0.0758 pg/g (or ppm) and 0.0131 &g, respectively. The upstream 

concentrations of these two isomers were higher than the downstream concentrations. The 

source of upstream sediment contamination was not reported and is presently unknown. 
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Historical mosquito control practices may have resulted in the presence of these pesticides in 

Bear Head Creek sediments. 

As part of the Characterization Step in November 1986, one upstream and one downstream 

sediment sample were collected in Wallace Creek. These samples were analyzed for VOCs, 

and the o,p- and p,pisomers of DDD, DDE, and DDT (ESE, 1991). No compounds were 

detected in either of the samples. 

As part of the Supplemental Characterization Investigation in January 1991, two sediment 

samples were collected from Wallace Creek. The upstream location was at Piney Green Road, 

and the downstream location was at Holcomb Boulevard. The samples were analyzed for full 

TCL parameters. In addition, field measurements of pH, specific conductance, and 

temperature were made (ESE, 1991). Two common laboratory solvents (acetone and 

methylene chloride) were the only VOCs detected in the samples. SVOCs were not detected in 

the upstream sediment sample. In the downstream sample, four semivolatiles were detected: 

chrysene (420 pg/kg), benzo(bXluoranthene (600 pg/kgj, benzo(k)fluoranthene (510 pg/kg), 

and benzo(a)pyrene (460 p&g). Pesticides were not detected in either sample. With respect 

to inorganic compounds, aluminum, calcium, chromium, iron, manganese, and zinc were 

detected in the upstream sediments. of these, calcium and manganese were not detected 

downstream. In general, the upstream concentrations were higher than the downstream 

concentrations. 

1.3.2.2 9 Site 

Previous investigations at Site 9 only focused on groundwater. No soil investigations or 

supplemental investigations of Bear Head Creek (i.e., over and above the studies conducted on 

Bear Head Creek that were associated with Site 6) have been conducted. 

Two monitoring wells (9GWl and 9GW2) were installed in 1964 to characterize groundwater 

quality (see Figure 2-16). Well construction details (e.g., screen lengths and intervals) for _ 

these wells are unknown but are believed to be installed at 25 feet below ground surface and 

screen between 15 and 25 feet. A water supply well (HP-6351 located just east of Piney Green 

Road was also included in the investigation. The two shallow wells and the water supply wells 

were sampled on July 5, 1964 and analyzed for caclmiuni, chromium, lead, oil and grease, 

volatile organ@ and total phenols. 
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In November 1986, a third shallow well was installed at the northeastern corner of ,the site 

downgradient of the pit. Samples were collected from all three shallow wells between 

November 18 and 19, 1986 and analyzed for total xylenes, methyl ethyl ketone, methyl 

isobutyl ketone, ethylene dibromide, and hexavalent chromium. 

Chromium, lead, and phenols were detected in wells 9GWl and 9GW2 during the 1984 

samplihg round. As shown on Figure 2-16, these wells are located in the southeastern and 

northeastern corner of the site, respectively. No target analytes were detected in the water 

supply well. The water supply well was only sampled in 1934. 

The sampling round of 1986 also exhibited the presence of these contaminants in well 9GWl. 

Well 9GW2 did not exhibit lead above 22 pg/l (it is not known whether this is the instrument 

or the method detection level); however, both chromium and phenols were detected again in 

this well. Well 9GW3 exhibited phenols and 1,2dibromoethane (ethylene dibromide). Well 

9GW3 was again sampled in January 1987 (the other two wells were not sampled) and 

exhibited low levels of chromium and lead (below Federal or State water quality standards) 

(ESE, 19901. 

The analytical methods or quality of data were not reported in the reference documents and 

therefore are currently unknown 

1.3.2.3 32 Site 

A site investigation was conducted at Site 82 in June, 1991 by Halliburton NUS 

Environmental Corporation (NIB). The investigation was initiated based on results from an 

Environmental Science and Engineering (ES&E) field investigation in 1986 (the investigation 

was conducted as part of a study for Site 6). During this investigation, surface water samples 

collected from Wallace Creek contained VOCs. It was determined that the source of the VOCs 

in Wallace Creek most likely did not originate from Site 6 (Lot 203). Subsequently a new site, 

Site 82, was created to investigate the source of the VOCs (NUS, 1992). 

The investigation conducted by NUS consisted of installing six shallow soil borings and three 

shallow monitoring wells, soil and groundwater sampling, and surface water and sediient 

sampling (Wallace Creek). Results from the investigation indicated positive detections of 

organic contamination in all of the media sampled. Pesticides (4,4’-DDD, 4,4*-DDE, 4,4’iDDT, 

endosulfan II, and die&in) were detected in soil (33 to 110 pg/kg) and sediment (12 to 69 
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pg/kg) samples with lower levels in surface water and groundwater. PCB (PCB-1260 and 

PCB-1242) contamination was also present in soil (156-1,900 pg/kg), groundwater (15 pg@, 

surface water (80 pg/l), and sediments (220-700 &kg). Further, levels of TCE (3 to 7’4 pg/l), 

1,2dichloroethene (6 to 64 pg/l), and vinyl chloride (11 pg/l) were detected in surface water 

samples. Note that concentrations of VOCs were not detected in any of the wells sampled. 

1.3.3 Site Assessment Report 

A Site Assessment Report was prepared by Environmental Science and Engineering, Inc. 

(ESE) in March 1992. This report contained a summary of the Confirmation Study done by 

ESE at an earlier date and a preliminary risk evaluation for Site 6. The Site Assessment 

Beport recommended that a full human health and ecological risk assessment be performed at 

Site 6. 

15.4 Additional Studies at OU No. 2 

Site Survev Benort - Februarv 1989 

‘The purpose of this investigation was to identify the presence of volatile organic compounds 

using soil gas analysis that may potentially affect personnel working at Storage Lot 203. 

The results of the testing found that “no imminent hazards were observed” and that all of the 

tests were negative except for a localized soil stain from a former spill. 

The area of stained soil is located near the north central portion of Lot 203 along the fenceline. 

1.4 Rerbort Organization . 

The following sections are presented in this BI report. 

l Section 2.0 Study Area Investigation 

l Section 3.0 Physical Characteristics of the Study Area 

l Section 4.0 Nature and Extent of Contamination 

o Section 5.0 Contaminant Fate and Transport 

a Section 6.0 Baseline Human Health Risk Assessment 

l Section 7.0 Summary and Conclusions 
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0 Section 8.0 References 

Section 2.0 describes the Phase I and II field sampling activities conducted during the RI at 

OU No. 2. This section describes the purpose of the sampling procedures, sampling grids, and 

sampling locations for all media. Figures are included to show sampling locations, drilling 

logs and well installation information. These figures, along with all other figures presented in 

this report, are provided in two separate volumes (figures for Sections 1.0, 2.0 and 3.0 are 

presented in Volume I; figures for Sections 4.0 and 6.0 are presented in Volume II). This 

section also discusses quality control conducted during the sampling events. 

Section 3.0 addresses the physical features of OU No. 2. This section discusses the surface 

features, meteorology, surface water hydrology, geology, soils, hydrogeology, demography and 

land use, the ecology in and arcund OU No. 2, and water supply wells identified within the 

vicinity of OU No. 2. 

Section 4.0 presents the nature and the extent of the contamination found at OU No. 2. This 

section presents the results of the Phase I and II field sampling activities conducted as part of 

this RI. The results of the sampling activities are presented in the first part of this section. 

Also included in this section is a discussion of the extent of contamination, a summary of the 

contaminants detected and a discussion of the potential seurces. 

Section 5.0 characterizes the contaminants found at OU No. 2. This characterization includes: 

potential routes of contaminant migration, contaminant persistence, and contaminant 

migration. 

Section 6.0 contains the Baseline Risk Assessment (RA) conducted for the site. ‘The RA 

contains a human health evaluation and an environmental evaluation. An ecological risk 

assessment has bee provided under separate cover. 

Section 7.0 includes the Summary and Conclusions. This section summarizes the nature and 

extent of contamination, contaminant fate and transport, and the RA. In addition, the 

conclusions address any data limitations and recommended remedial action objectives. 

Section 8.0 includes references cited in this report. 
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This RI report is being submitted in eight volumes: the RI report is presented in two volumes; 

the figures are presented in two volumes; and the appendices are presented in four volumes. 
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2.0 STUDY AREA INVESTIGATION 

2.1 Introduction 

The field programs at Sites 6,9, and 82 [Operable Unit No. 2 (OU No. 211 were initiated to 

characterize potential environmental impacts and threats to human health resulting from 

previous storage, operation, and disposal activities. The following are brief descriptions of 

each area investigated, site-specific objectives, criteria for meeting the objectives, and general 

investigative methods for OU No. 2. Specific field investigative methods are discussed in 

Sections 2.3 through 2.7. 

The wooded area between Wallace Creek and the northern boundary of Lot 203 was originally 

described in the Final RILFS Work Plan as the hooded area north of Lot 203”. This area is 

known as “Site 82” (also referred to as “The Piney Green Road VGC Site”), which is.a site 

previously investigated at MCB Camp Lejeune (described in Section 1.0). Accordingly, this 

area is referred to as Site 82 for this RI investigation. Note that the discussion of the field 

investigative methods is combined for Sites 6 and 82 because these two sites are essentially 

continuous. 

2.1.1 Site Descriptions and Objectives - Sites 6 and 82 

2.1.1.1 6 Site 

Sites 6 is located approximately 1.75 miles east of the New River and 2 miles south of Route 24 

on the Mainside portion of Camp Lejeune (refer to Figure 1-3). Site 6 is bordered to the ,west by 

Holcomb Boulevard, to the north by Site 82, to the east by Piney Green Road, and to the south 

by Site 9 (Fire Training Area). Site 6 comprises two storage lots, Lot 201 and 203, which are 

surrounded by woodlands. The combined area of Site 6 encompasses approximately 177 acres. 

Guen Storage Lot 201 

Open Storage Lot 201 (Lot 201) is located in the south-central portion of OU No. 2. This lot, 

which is actively used to store military equipment (e.g., vehicles, lumber, hydraulic oils and 

lubricants, non-PCB transformers and other supplies), is bordered by woods on all directions 

with Holcomb Boulevard further to the west, Piney Green Road further to the east, and Bear 

Head Creek further to the south (refer to Figure l-3). This lot is approximately 25 acres in size 
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(ESE, 1991) as shown on Figure 2-l (note that all figures are provided in separate volumes 

from text). The former pesticide storage areas are located ,near the northeastern and 

southeastern portions of Lot 201. Further, the former PCB storage area is located near the 

southwestern portion of the lot. 

The objectives, criteria for meeting these objectives, and general investigative methods for the 

BI performed at Lot 201 are presented on Table 2-1. 

Cnen Storage Lot 203 

Gpen Storage Lot 203 (Lot 203) is situated in the northern portion of Site 6, just north of 

Lot 201. Lot 203 is bordered to the west by Holcomb Boulevard, the north (at Site 62) and 

south by woodlands, and to the east by Piney Green Road (refer to Figure l-3). As shown on 

Figure 2-2, a fence is present around the lot; however, the actual area of the storage lot may 

slightly exceed the fenceline. This lot is approximately 46 acres in size CASE, 1990). 

The project objectives, criteria for meeting these objectives, and general investigative methods 

for the RI performed at Lot 203 are presented on Table 2-2. 

Wooded Area and the Ravine 

Woodlands and open fields which surround both lots, and the ravine area make up the 

remaining areas of Site 6 (Figure 2-3). The fields and woodlands are littered throughout 

(randomly) with debris including spent ammunition casings, and empty and rusted drums (l-, 

5-, and 8%gallon in size). Markings were noted on some of the drums such as “lubrication oil” 

and “decontamination agents”. Most of the drums, however, could not be identified due to 

their con&.ion and age. Many of the drums were only fragments as opposed to “whole” drums. 

Discarded material was also noted in the ravine, such as drums, pails, battery packs, and 

miscellaneous garbage (e.g., foot lockers). Some &gallon rusted pails were noted along the 

northwestern bank of the ravine which were marked as “DDT.” 

The project objectives, criteria for meeting these objectives, and general investigative methods 

for the BI performed in the wooded areas and the ravine are presented on Table 2-2. 
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TABLE 2-1 

SUMMARY OF REMEDIAL INVESTIGATION OBJECTIVES FOR STORAGE LOT 201 
SITE6 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Medium or Area 
of Concern RI Objectives Criteria for Meeting Objectives Proposed Investigation/Study 

1. Soil la. Assess the extent of soil Determine pesticide levels in Soil Investigation 
contamination at former surface and subsurface soils at 
pesticide storage areas former storage areas. 
(Grids A and B). 

lb. Assess the extent of soil Determine PCB levels in surface Soil Investigation 
contamination at the former and subsurface soils at the former 
PCB storage area (Grid C). storage area. 

lc. Assess human health and Determine contaminant levels in Soil Investigation 
ecological risks associated surface and subsurface soils. Risk Assessment 
with exposure to surface 
soils. 

Id. Assess areas of surface soil Characterize contaminant levels in Soil Investigation 
contamination due to site surface soils at downslope drainage 
rUnOff. areas. 

!. Groundwater 2a. Assess health risks posed by Evaluate groundwater quality and Groundwater Investigation 
future usage of the shallow compare to ARARs and health- Risk Assessment 
groundwater near Lot 201. based action levels. 

2b. Assess potential impact to Characterize on-site groundwater Groundwater Investigation 
groundwater from pesticide- quality and groundwater quality 
contaminated soil or downgradient from Lot 201. 
unknown releases. 

2c. Evaluate hydrogeologic Estimate hydrogeologic Groundwater Investigation 
characteristics. characteristics of the surficial Surface water level measurements in 

water-bearing zone (flow direction, Bear IIead Creek 
groundwater gradient, etc.). 



TABLE 2-l (Continued) 

SUMMARY OF REMEDIAL INVESTIGATION OBJECTIVES FOR STORAGE LOT 201 
SITE 6 

REMEDIAL INVESTIGATION CT0433 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Medium or Area 
of Concern RI Objectives Criteria for Meeting Objectives Proposed Investigation/Study 

3. Sediment 3a. Assess human health and Evaluate the nature and extent of Sediment Investigation in 
ecological risks associated contamination in sediment. Bear Head Creek 
with exposure to contami- Risk Assessment 
nated sediments. 

3b. Assess potential ecological Evaluate stress to benthic and fish Aquatic Study in Bear Head Creek 
impajs posed by communities. 
contaminated sediments. Identity the presence or absence of Fish Collection and Tissue Analysis 

contaminants in fish tissue. Risk Assessment 
3c. Determine the extent of Identify extent of sediment Sediment Investigation 

sediment contamination for contamination where contaminant (Bear Head Creek) 
purposes of identifying areas levels exceed risk-based action Risk Assessment 
of remediation. levels or EPA Region IV TBCs for 

sediment. 

L. Surface 4a. Assess the presence or Determine surface water quality Surface Water Investigation 
Water absence of surface water along Bear Head Creek. 

contamination in Bear Head 
Creek. 

4b. Assess impacts to Bear Head Determine surface water quality in Surface Water Investigation 
Creek from groundwater Bear Head Creek, 
discharge from Site 6, Lot Assess groundwater quality from Groundwater Investigation 
201 and wooded areas. Site 6 or EPA Region IV TI3Cs for 

sediment. 



TABLE 2-2 

SUMMARY OF REMEDIAL INVESTIGATION OBJECTIVES FOR STORAGE LOT 203, THE 
WOODED AREAS, THE RAVINE AND SITE 82 

SITES 6 and 82 
REMEDUL INVESTIGATION CT0433 

MCB CAMP LEJEUNE, N0R.m CAROLINA 

Medium or 
Area of Concern RI Objectives Criteria for Meeting Objectives Proposed Investigation/Study 

., Surface la.. Determine appropriate Identify waste type, contents, and Drum Investigation 
lkUINJ treatment/disposal methods hazardous waste characteristics. 

of all surface drums. 
lb. Assess potential impact to Characterize surface and Soil Investigation (Test Pits) 

soils in drum storage areas. subsurface soil contaminant levels 
in the storage area. 

lc. Assess potential impact to Characterize on-site surtlcial Groundwater Investigation 
shallow groundwater in groundwater quality. 
drum storage areas. 

!. Buried Waste 2a. Determine and confii the Identify subsurface anomalies Review of Historical Photographs 
and/or Drums locations where drums or associated with drums or bulk Geophysical Investigation 

wastes may be buried. wastes. Test Pit Investigation 
2b. Pending the identification of Identify waste types, contents, and Drum/Waste Sampling Program 

potential buried drums or hazardous waste characteristics. 
bulk wastes, determine 
appropriate treatment/ 
disposal methods. 

1. Soil 3a. Assess human health and Characterize the nature of soil Soil Investigation 
ecological risks associated contamination at Lot 203. Risk Assessment 
with exposure to surface soil. 

3b. Assess the potential extent of Determine the presence or absence Soil Investigation 
surface soil contamination of soil contamination in downslope Sediment Investigation 
due to potential surface or drainage areas. 
IllIlOff. 

ac. Pending the presence of Character&e the nature and extent Test Pit investigation 
buried drums/waste, assess of subsurface contaminant levels at Soil Investigation 
the impact to subsurface soil. drum/waste disposal areas. 

ad. Assess potential impacts to Characterize the nature and extent Soil Investigation 
soil from past disposap of soil contamination at Lot 203. 
storage activities. 
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b TABLE 2-, ( ontimed) 

SUMMARY OF REMEDIAL INVESTIGATION OBJECTIVES FOR STORAGE LOT 903, THE 
WOODED AREAS, THE RAVINE AND SITE 82 

SITES 6 and 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE. NORTH CAROLINA 

Medium or 
Area of Concern RI Objectives Criteria for Meeting Objectives Proposed Investigation/Study 

1. Groundwater 4a. Assess human health and Evaluate on-site and off-site Groundwater Investigation 
ecological risks posed by groundwater quality. Risk Assessment 
potential usage or migration 
of shallow groundwater near 
Lot 203. 

4b. Determine the presence or Characterize off-site groundwater Groundwater Investigation 
absence of off-site ground- quality between Lot 203 and 
water contamination. Wallace Creek. 

4c. Assess on-site groundwater Characterize on-site groundwater Geophysical Investigation 
quality at both known and quality where disposal practices are Groundwater Investigation 
unsuspected disposal areas. known to have occurred. 

4d. Assess the extent of vertical Determine the quality of Groundwater Investigation 
contaminated groundwater groundwater in the deeper aquifer. 
quality in areas where the 
shallow aquifer has been 
impacted. 

i. Sediment 5a. Assess human health and Characterize areas of sediment Sediment Investigation 
ecological risks posed by contamination Risk Assessment 
sediment contamination in iu Wallace Creek. 
Wallace Creek. 

Sb. Assess potential ecological Evaluate stress to benthic and fish Aquatic Survey (Wallace Creek) 
impacts posed by communities. 
contaminated sediment. 

SC. Identify possible source of Identify extent of sediment Sediment Investigation (Wallace 
semivolatile contamination contamination in Wallace Creek. Creek and the Ravine Area) 
in Wallace Creek sediments 
and delineate areas of 
remediation, ifnecessary. 



ontinued) 

SUMMARY OF REMEDIAL INVESTIGATION OBJECTIVES FOR STORAGE LOT 203, THE 
WOODED AREAS, THE RAVINE AND SITE 82 

SITES 6 and 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Medium or 
Area of Concern RI Objectives Criteria for Meeting Objectives Proposed Investigation/Study 

6. Surface 6a. Assess human health and Evaluate surface water quality Surface Water Investigation 
Water ecological risks associated throughout Wallace Creek. Risk Assessment 
(Wallace with exposure to surface 
Creek) water. 

6b. Assess ecological impacts Determine stress to fish or benthic Aquatic Survey 
from contaminated surface communities. 
water. 

7. Surface or 7a. Define areas where ordnance Visual inspection by qualified Review of Historical Photographs 
Subsurface is located and notify DON for ordnance specialist. Site Reconnaissance 
Ordnance subsequent removal by CLEJ Geophysical Investigation 
Debris personnel. 
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2.1.1.2 Site 82 

Site 82 [referred to as “The Piney Green Road VOC Site,” (NUS, 1991-199211 is situated in the 

wooded area between Lot 203 and Wallace Creek. It is estimated to be 30 acres in size. This 

site was identified by results from a field investigation (conducted in 1986 by ESE). Portions 

of the site may have been disturbed by excavation activities (based on the topography and 

vegetative cover of this area. The debris (which included spent ammunition casings and 

drums/drum fragments) were noted to be protruding from the ground surface in some of the 

areas. 

The project objectives, criteria for meeting these objectives, and generaI investigative methods 

for the RI performed at Site 82 are presented on Table 2-2. Note that the project objectives, 

criteria for meeting these objectives, etc., for Site 82 are presented together with Site 6 (e.g., 

Lot 203) because these two sites are essentially continuous (i.e., both sites share a common 

boundary). 

2.2 Aerial PhotograDhic Investipation 

if--- 
In August of 1992, an interim aerial photographic investigation report was completed by the 

USEPA’s Environmental Photographic Interpretation Center (EPIC) in Warrenton, Virginia, 

of the Advanced Monitoring Systems Division in Las Vegas, Nevada. The investigation was 

performed at the request of the Superfund Support Section of EPA Region IV. The aerial 

photographs detail operations at OU No. 2 during the period from 1938 to 1990. Investigation 

results were employed to locate and assess potential sources of contamination, and to 

document past waste disposal and storage activities within the study area. 

Information supplied by EPA Region IV identified areas of concern within each site and 

verified the occurrence of waste handling, disposal, and storage activities. Where possible, 

such activities were noted in the EPIC report and annotated on the photographs. 

Black-and-white aerial photographs from 1938, 1944, 1949, 1952, 1956, 1960, 1964, 1970, 

1980,1988,,and 1990 were used for the analysis of OU No. 2. The 1938 round of photographs 

established a basis of comparison, prior to development of the Camp Lejeune Military 

Reservation. 
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The analysis was performed by viewing backlit transparencies of aerial photographs through 

a stereoscope. Stereoscopic viewing of aerial photographs creates a perceived 

three-dimensional effect which enables the analyst to identify visible characteristics 

(e.g., color, tone, shadow, texture, size, shape, and pattern). These visible characteristics 

permit a specific object or condition to be recognized on aerial photographs (EPIC, 1992). 

The following subsections describe selected aerial photographs from the photographic 

investigation. Appendix V contains reproductions of those annotated photographs that best 

illustrate conditions and delineate areas of concern within the study area. 

2.2.1 Aerial Photograph - October 1949 

The cleared area of Lot 203 is visible in the northern portion of Site 6 (see Appendix V.1). 

Probable refuse, material, and debris line the railroad spur that extends into the northwest 

comer of the cleared area. A building and possible dark-toned stain are noted within the 

cleared area at the terminus of the railroad spur. 

, 

The open storage area of Lot 201 is fenced and noted in the 1949 photograph. A graded area 

east of Lot 201 is also indicated. This portion of the study area may have been used for 

temporary housing prior to 1949. Numerous rectangular objects (not f%rther/andannotated) 

probable housing units are uniformly arranged along the four parallel roads east of Lot 201. 

2.2.2 Aerial Photograph - February 1956 

The 1956 aerial photograph, see Appendix V.2, shows a marked increase in activity since the 

1949 photograph. A large portion of the cleared area is now fenced and used to store military 

vehicles and equipment. The cleared areas that surround Lot 203 extend south toward Lot 

201. Probable stacked containers and dark-toned material have been noted to the north of Lot 

203. Trenches, containers, probable refuse, and debris are located throughout the open 

storage area. An excavated pit is also noted immediately to the south of Lot 203. 

2.2.3 Aerial Photograph - November 1990 

A dark-toned material, probably topsoil, has been noted to the north and southwest of ‘Lot 203, 

see Appendix V.3. Trenches and linear ground scars have also been noted to the south and 
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southwest. Probable refuse and dark-toned objects are located in the vicinity of the railroad 

spur that extends into the clear area. 

Probable staining has been indicated within the open storage area of Lot 201. Grading and the 

same dark-toned material found in the northern portion of the study area is evident to the east 

of Lot 201. 

2.2.4 Aerial Photograph - December 1988 

Numerous piles of refuse and raw materials are visible in the northwestern section of Lot 203, 

see Appendix V.4. Trenches, grading, and other ground scars are no longer evident in the 

study area. The disturbed areas are almost entirely revegetated. Rows of dark-toned objects, 

similar to those seen in earlier years, are visible in the northeastern section of the open 

storage area. Most of this area is now fenced, and vehicles, equipment, and other materials 

are stored in the open storage area of Lot 203. 

Approximately 40 cylindrical objects and a debris pile are visible in the northern portion of Lot 

201. Roads and buildings (not further/and annotated) are now seen in the formerly graded 

area east of Lot 201. 

23 Preliminary Site Survey 

Prior to initiating the drilling and sampling program at OU No. 2, a preliminary survey of 

each site was conducted, and the locations of the proposed soil borings and monitoring wells 

were surveyed. The proposed locations were established by using horizontal and vertical 

control points near the site which are tied into the North Carolina State Plane Coordinate 

System (NCSPCS). Hoggard-Eure Associates (Haggard-Eure), a registered surveyor in the 

State of North Carolina, was retained to perform the survey. The preliminary survey was 

completed on September 10,1992. 

Sampling grids of boring locations for the soil investigation were established within each of 

the areas within OU No. 2. The sampling p&&s within each grid area were spaced at varying 

distances depending on such factors as size of the area, contaminant of concern, and drilling 

accessibility. Table 2-3 summa rises sampling grid locations, sample spacings for each area 

investigated, the number of borings per grid, and the contaminants of concern. 

2-10 



CLE J-O 127203.1%08/20/93 

,TABLE 2-3 

SOIL INVESTIGATION SAMPLING GRID SUMMARY 
OPERABLE UNIT NO. 2 

REMEDLALINVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

- Site/Area Sample Grid 
Designation 

Grid 
Number 

Spacing 
of Primary contaminant 

(feet) 
Borings of Concern 
in Grid 

Site G/Lot 201 201A 50/100 39 

Site G/Lot 201 201B 50/100 39 

Site G/Lot 201 201c 50/100 41 

Site G/Lot 203 DDT 100 34 

Site G/Lot 203 PCB 109 15 

Site G/Lot 203 O&w) 300 44 

Site6/Ravine RAV Random 16 

Site G/Wooded &ea 201N 300 12 

Site G/Wooded Area 201E 300 21 

Site 6/Wooded Area 201s 300 12 

Site 82 OsA(2) 300 20 

Site 9 Entire Site 25 57 

Pesticides 

Pesticides 

PCBs 

Pesticides 

PCBs - 
- 

organi~organics 

OIpiCdhlO~aIli~ 

Organics/Inorganiies 

Organics/Inorgani~ 

orgaIli~/Iil~rga 

OrganMInorganics 

Petroleum 
Hydrocarbons/ 

Organics/Inorganics 

Notes: (1) Lot 203 grid OSA soil borings SB21 through SB44 
(2) Site 82 grid OSA soil borings SBl through SB20 

Samples collected at soil borings SBll and SB12 (both located at grid “201N”) 
are considered as background samples. 

Refer to Figures 2-52-6, and 2-7 for soil sample locations. 

Refer to Appendix C for summary of sample depths and analytical param.eters 
tested. 

Note that soil borings for monitoring well installation are not represented on 
this table. 
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Selection of the proposed soil boring and monitoring well locations for OU No. 2 was 'based 

upon review of several sources of information. These sources included results of pqevious 

investigations (NIB, 1992; ESE, 1990; and ESE, 1991) performed at OU No. 2, and records 

obtained from Camp Lejeune Activity personnel and the Navy which describe previous ,waste 

handling and disposal at the sites. Additionally, historical aerial photographs supplied from 

the EPIC were reviewed and interpreted to ident@ areas which may have been used in the 

past for disposal activities (i.e., Lot 203 within Site 6) as described in Section 2.2. 

2.4 Phase I RI Field Investigations Performed at Sites 6 and 82 

The Phase I field investigations performed at Sites 6 and 82 commenced on August 21 and 

continued through November 10,1992. The field program implemented during the Phase I 

investigation consisted of a preliminary site survey; an unexploded ordnance (UXO) survey; a 

geophysical survey; a soil investigation including drilling and sampling; a groundwater 

investigation includii monitoring well installation (shallow and deep wells) and sampling; 

drum waste sampling; test pit excavations and soil sampling; surface water and sedliment 

investigations; and an aquatic and ecological survey. The following sections discuss these 

investigative activities. 

2.4.1 Unexploded Ordnance Survey 

During the pre-investigation site visit (August, lSSl), numerous large caliper expended 

cartridges and small arms expended cartridges were noted exposed on the surface throughout 

sections of Sites 6 and 82. Accordingly, an unexploded ordnance (UXO) survey was conducted 

by the firm of Gee-Centers, Inc., (Gee-Centers) at several areas within Sites 6 and 82 prior to 

initiating the drilling and sampling programs. The UXO survey was conducted within Lot 

203, are& south of Lot 203 (wooded areas), areas east of Lot 201 (wooded areas), and portions 

of Site 82. The survey was performed in two phases. Phase I included a UXO reconnaissance, 

a UXO geophysical survey, and a soil borehole/monitoring well UXO. Phase I tasks 

commenced on August 21,1992 and were completed in two weeks. 

Phase II was initiated on September 27,1992, and continued for one week. Phase II tasks 

consisted of test pit excavations. A copy of Geo-Centers’ UXO Surface and Subsurface 

Investigation and Removal Report, which includes the investigative methods and results, is 

presented in Appendix A. 
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2.4.2 Geophysical Investigations 

A geophysical survey was conducted within Lot 203 and portions of the wooded area north of 

Lot 203 on August 29 and 30,1992. Originally in the RI/FS Study Work Plan (submitted in 

May 19921, the survey was planned to extend into the southern portion of Site 82. Because of 

extensive overgrowth throughout Site 82, however, most of the area was not investigated. The 

survey ‘was conducted to investigate areas within Lot 203 that appeared to have been 

excavated and backfilled as depicted on historical aerial photographs supplied by EPIC. It was 

believed that the trenches observed in the photographs may have been utilized for disposal of 

miscellaneous wastes (possibly drums of pesticides) while the storage area was active. The 

fum of Weston Geophysical Corporation (Weston) was retained to perform the survey. 

Prior to the survey, a geophysical survey grid was established within Lot 203 by the surveying 

fkm of Hoggard-Eure that consisted of parallel traverses spaced approximately loo-feet. 

Fii 2-4 shows the location of the survey grid. 

Several geophysical techniques were employed during the investigation including 

electromagnetic terrain conductivity (ETC), magnetometry, and ground penetrating radar 

(GPR). ETC profiling was performed to map the lateral extent of buried material and to 

identify buried metal objects and other debris. The magnetometry survey was performed to 

complement the ETC interpretation of subsurface objects and debris. Lastly, GPR techniques 

were.initiated to reveal a graphic cross-sectional view of subsurface stratigraphy and buried 

objects such as drums, pipelines, and tanks. 

. 

Beau&s of the survey indicate a widespread area containing buried metal exists in the 

southern portion of the site, inside the perimeter fence and approximately parallel to the 

southern perimeter road as shown cm Figure 2-4. 

Etied metal was also detected in the wooded area on the eastern portion of the site, as shown 

on Figure 2-4. Additional geophysical lines of coverage were added to better define potential 

areas of disposal within the woods. One area is *centered near grid coordinates 

15 + OOE/6 + OON, and its shape is characteristic of a trench. 

Magnetic measurements were generally erratic across the entire site, due in part to the 

presence of surface metal objects and scattered scrap metal and debris. Areas of buried metal 
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delineated on Figure 2-4 were coincident with anomalously high magnetic intensities, 

indicating the presence of buried ferrous metallic objects. 

Several geophysical lines were extended to the north beyond the perimeter fence. As shown on 

Figure 2-4, conductivity measurements indicate that fill materials or buried debris may 

extend beyond the perimeter fence in the northeast comer of the lot. 

Appendix B contains the report prepared by Weston (a subsidiary of Baker Environmental, 

Inc.) for the geophysical survey at Site 6. 

2.4.3 Soil Investigation 

The soil investigation implemented at Sites 6 and 82 was intended to identify contaminants of 

concern [i.e., pesticides, polychlorinated biophenyls (PCBs), etc.1 and evaluate their 

distribution at the site (refer to Tables 2-i and 2-2 for specific objectives). Moreover, the 

investigation was performed to evaluate potential human health risks and ecological impacts 

associated with the contaminants of concern As shown on Table 2-3, several sample grids 

were established within Sites 6 and 82 to assist in sample collection. 

2.4.3.1 Analvtical Sequences and Qualitv Control 

Field procedures and sampling methods employed for this study were implemented in 

accordance with EPA Region IV standard operating procedures (USEPA, 19911. These 

procedures also include sample handling and preservation, documentation, and 

chain-of-custody procedures. Specific sampling procedures are outlined in the Finall BI/FS 

Work Plan for Site 6 (Baker, 1992). 

Validation of analytical data, performed under D&O Level IV, (i.e., CLP organics, CLP 

inorganics and EPA Methods 601 and 602) was performed by an independent subconlzractor. 

The data validation process involved reviewing the data for completeness of submission, a . 

technical evaluation, and a site-specific evaluation to determine the usabilie of the data. 

The technical data validation is a systematic procedure of reviewing analytical data against a 

set of established criteria set froth in the USEPAs Laboratory Data Validation N’ational 

Functional Guidelines for Evaluating Inorganic and Organic Analyses. 
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As a result of validation there were no analytical values rejected “‘R”. Several values, are 

considered to be estimated and have been assigned J qualitiers. The J qualifter is the most 

commonly encountered data qualifier in CLP packages. Consistent with USEPA guidance, 

Jqualified data are to be used as positive data that are unqualified. 

Blank inorganic or organic contaminants detected in a sample are considered as positive only 

if the concentration of the containment in the site sample is five times the maximum a:mount 

detected in any blank. For common lab contaminants (i.e., acetone, 2-butanone, methylene 

chloride, toluene and phthalate esters), the sample concentration must be ten times the 

maximum amount detected in any blank. Organic contaminants with a B-qualifier are 

attributable to blank contamination and have not been incorporated as data points. The soil 

investigation conducted at Sites 6 and 82 included shallow soil borings, soil sampling, field 

screening and air monitoring. These activities and analytical sequences are discussed in the 

following sections. 

2.4.3.2 Drilling Procedures 

The Phase I drilling activities at Sites 6 and 82 commenced on August 24 and continued 

through November 7, 1992. Hardin and Huber, Inc., (HEIB was retained to perform the 

drilling services. The drilling and sampling programs implemented at Sites 6 and 82 were 

intended to investigate shallow and deep physical (i.e., geologic and hydrogeologic) and 

chemical (i.e., contaminant distribution) conditions. 

Site 6 was subdivided into three areas (grid locations) for the driIling program, including 

Lot 201; Lot 203; and the wooded areas (north, east, and south of Lot 201) along with the 

ravine (north of Lot 203). Site 82 was considered as one entire grid area and consisted of 

20 sample locations (soil borings OSA-SBl through OSA-SBBO). These areas were subdivided 

into grid areas based on the suspected contaminants of concern (from past disposal activities 

and previous military operations) and their geographical locations. Figures 2-5,2-6, and 2-7 

depict drilling locations for Lot 201; Lot 203; and the wooded areas, (the ravine, and Site 82, _ 

respectively. 

The following sections describe the drilling procedures employed for advancing the shallow 

(i.e., less than 35 feet) and deep (greater than 100 feet) boreholes. 
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Shallow Drilling Procedures 

Shallow boreholes were advanced using a truck-mounted drill rig using hollow-stem iauger 

(USA). During drilling, 3-l/4 inch inside diameter (lD) augers were used to advance the 

boreholes. Split-spoon samples were collected from inside the augers according to ASTM 

Method D 1586-84 (ASTM, 1964). Soil cuttings obtained during the drilling program. were 

contained and handled according to the procedures outlined in Section 2.8. Drilling and 

sampling activities were performed using Level D personal protection. mote that upgraded 

levels of protection (e.g., Level D to Level C personal protection) were not required during the 

drilling program.] 

Two different schemes were employed for samples collected from exploratory soil borings and 

borings advanced for monitoring well installation. Soil samples obtained exploratory from soil 

borings were collected from the surface (ground surface to six-inches) and then at continuous 

two-foot intervals (starting at one-foot) until the borings were terminated at the approximate 

depth of the water tabie; in some cases where potential wetting fronts were suspected 

(i.e.,perched water table), an additional split-spoon was collected below the water table to 

confirm groundwater depth. Two-foot samples were obtained to ensure a sufficient quantity of 

sample was retained for laboratory analysis and classification. 

Samples collected from borings advanced for monitoring well installation were obtained at 

continuous two-foot intervals (from the ground surface) to just below the water table, then at 

approximate &foot intervals thereafter until the borings were terminated [approximately 20 

to 35 feet below ground surface (bgs)]. A summa ry of the sample numbers, boring depths, and 

sampling intervals is provided in Appendix C (C.1 through C.11). 

Each split-spoon sample was classified visually by the site geologist. Soils were classified,in 

the field using a general Unified Soil Ciassitication System (USCS> lithologic description. 

Lithologic descriptions were recorded in a field logbook and later transferred onto boring log 

records. Soil classifications included characterization of soil type, grain size, color, moisture . 

content, relative density, plasticity, and other pertinent information such as indications of 

contamination. Lithologic descriptions of site soils are provided on the Test Boring Records in 

Appendix D (D.l through D.lO) and the Test Boring and Well Construction Records in 

Appendix E (E.l and E.2). 
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Additionally, some samples (e.g., ravine area) were obtained utilizing a hand auger where 

access with a drill rig was not possible. The auger bucket was advanced to the -desired 

sampling depth and a new, decontaminated bucket was installed to collect the grab sarmple. 

The auger buckets were also decontaminated prior to sample collection according to the 

procedures outlined in Section 2.7. 

Deep Drilling Procedures 

Five deep soil borings (GGWlD, 6GW2D, 6GW7D, 6GW27D, and 6GW28D) were advanced 

from 107 feet (6GW7D) to 122 feet (6GW2D) bgs and converted into deep monitoring wells. 

The borings were initially advanced with 3-l/4 inch ID HSA to just below the water table, then 

further advanced using mud rotary drilling until the borehole was terminated. Mud rotary 

drilling was employed because of the unconsolidated soil conditions and the drilling depth 

limitations of augers. Continuous two-foot split-spoon samples were collected to just bellow the 

water table (for laboratory analysis), then at approximate &foot intervals. Soils were visually 

classified by the site geologist as described in the previous paragraph. 

The drilling fluid (i.e., mud) used for the deep borings consisted of a mixture of sodium 

be&o&e. Potable water from a nearby fire hydrant at Site 9 was used to mix the materials. 

Field blanks of the potable water source, drilling fluid, and mixing tube (collected after the 

tube was decontaminated) were collected for quality control/quality assurance (QNQC) 

purposes. Drilling fluids (along with the soil cuttings) were temporarily stored in 55gallon 

drums and later emptied into rolloff boxes staged on site at a secure area (see Section 2.8 for 

details on Investigative Derived Wastes). 

2.4.3.2 soil SamDlinp; 

The following sections summa&e soil sampling locations, procedures, and analytical :methods 

employed for the soil investigation. 

Sampling Locations 

Soil samples were collected throughout Sites 6 and 82 for soil classi&ation purposes and 

analytical testing. Figures 2-5,2-6, and 2-7 depict soil sample locations for Lot 201; Lot 203; 

and the wooded areas, the ravine, and Site 82, respectively. Table 2-3 summarizes the sample 
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locations, grid designations, grid spacings, the number of borings per grid, and primary 

contaminant of concern for each area. 

Sampling Procedures 

Surface (0 to 6 inches bgs) and subsurface (deeper than one foot) soil samples were collected for 

laboratory analysis. Surface samples were collected for risk assessment evaluation while 

subsurface samples were collected to evaluate the horizontal and vertical extant of potentially 

impacted soils. Appendix C (C.l through C.ll) summarize the sample depths, sample 

numbers, and parameters analyzed. 

Soil samples were obtained via a drill rig (i.e., split-spoon samples) or hand auger as described 

in Section 2.4.3.1. Surface samples were obtained by advancing the HSA to approximately six 

inches bgs so that the soil cuttings could be retained for the grab sample. The fvst few inches 

of top soil or matted roots were removed prior to advancing the augers (some areas were 

covered with grass or humus material). Deeper subsurface grab soil samples were collected 

with a split-spoon sampler in accordance with ASTM Method D 1586-84 as detailed in Section 

2.4.3.1. Both the HSA and split-spoon samplers were decontaminated prior to isample 

collection according to the procedures outlined in Section 2.1. 

In general, samples retained for laboratory analysis were collected from the surface and just 

above the water table (i.e., typically two samples per borehole were submitted for analysis). In 

some cases, a third sample from a borehole was also submitted for analysis if evidence of 

contamination (i.e., elevated PID readings) was noted or if the boring was deeper than 10 feet. 

Samples retained from borings advanced for monitoring well installation were collected Erom 

just above and just below the water table. This sampling methodology was implemented so 

that groundwater results could be correlated with soil conditions. 

Soil samples retained for analysis were prepared according to EPA Region IV SOPS. Samples 

collected for volatile organic analysis were extracted with a stainless-steel spoon from _ 

different sections of the split-spoon or auger bucket, representing the entire sampling interval. 

Precautions were taken not to aerate the sample, -to miniiize volatilization. Samples retained 

for other analytical parameters [i.e., semivolatiles, PCBs, pesticides, toxicity characteristic 

leaching procedure (TCLP) compounds, and engineering parameters] were fast thoroughly 

mixed and then placed in the appropriate laboratory containers. Samples on which grain-size 
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analysis were performed were collected by advancing the hollow-stem augers and retaining 

the soil cuttings. 

. 

Following sample collection, each sample retained for laboratory analysis was stored with ice 

in a cooler. Sample preparation also included documentation of sample number, depth, 

location, date, time, and analytical parameters in a field log book. Chain-of-custody 

documentation, which included information such as sample number, date, time of sampling, 

and sampling personnel, accompanied the samples to the laboratory. Samples were shipped 

via Federal Express to Ceimic Corporation (Ceimic) in Narragansatt, Ri. 

Analytical Requirements 

Analytical methods are summarized on Tables 2-4 and 2-5 for organic and inorganic analyses, 

respectively. Samples were analyzed for contaminants of concern within each grid area (refer 

to Table 2-3). For example, in grid 201A, the contaminants of concern are pesticides. 

Accordingly, most of the samples from this grid were analyzed for TCL pesticides; other 

random samples from this grid (i.e:, generally at sample points located on the perimeter and 

center of grid) were analyzed for full TCL organ& (wlatiles, semivolatiles, pesticides, and 

PCBs) and Target Analyte List (TAL) inorganics (total metals). Selected samples (from grids 

located within Lot 201) were also analyzed for residual chloride, total fluoride, organic 

nitrogen, and total alkalinity (engineering parameters); total TCLP; and RCRA hazardous 

waste characteristics (i.e., flashpoint, ignitability, etc.) to evaluate general soil conditions for 

potential treatment and disposal options. These samples were collected near the center of each 

grid or in areas where indications of contamination (i.e., PID readings or analytical results) 

were noted. Samples were also collected at selected locations (generally near center of grid) for 

grain-size analysis to evaluate subsurface physical conditions. Appendix C (C.1 through C.11) 

provides a summary of the analytical program for the various grid areas. 

Quality Assurance and Quality Control Samples 

Field quality assurance and quality control (QA/QC) samples were also collected during the 

’ sampling program. These samples were obtained to: 1) ensure that decontamination 

procedures were properly implemented (i.e., equipment rinsate samples); 2) evaluate field 

methodology (i.e., duplicate samples); 3) establish field background conditions (i.e., field 

blanks); and 4) evaluate whether cross-contamination occurred during sampling and/or 

shipping (i.e., trip blanks). Data Quality Objectives (DQW for the &A/&c samples were 
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TABLE 2-4 

SUMMARY OF METHOD PERFORMANCE LIMITS - ORGANICS 
OPERABLE UNIT NO. 2 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Volatiles by CLP Protoco 

c 
28. Toluene 10 10 
29. 1,1,2,2-Tetrachloroethane 10 10 

. 30. Chlorobenzene 10 10 
31. Ethyl Benzene 10 10 
32. Styrene 10 10 
33. Xylenes (Total) 10 10 

Note: * Quantitation limits listed for soil/sediment are based on wet weight. The 
quantitation limits calculated by the laboratory for soil/sediment, calculated 
on dry weight basis, will be higher. 

2-20 



CLEJ-01272-3.13-08/20/93 

TABLE 24 (Continued) 

SUMMARY OF METHOD PERFORMANCE LIMITS - ORGANICS 
OPERABLE UNIT NO. 2 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Semivolatiles by CLP Protocol 

Notes: * Quantitation limits listed for soil/sediment are based on wet weight. The 
quantitation limits calculated by the laboratory for soil/sediment, calculated 
on dry weight basis, will be higher. 

# Previously known by the name bis (Z-Chloroisopropyl) ether 
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TABLE 2-4 (Continued) 

SUMMARY OF METHOD PERFORMANCE LIMITS - ORGANICS 
OPERABLE UNIT NO. 2 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Semivolatiles by CLP Protocol 

Notes: * Quantitation limits listed for soil/sediment are based on wet weight. The 
qua&it&ion limits calculated by the laboratory for soil/sediment, calculated 
on dry weight basis, will be higher. 

# Previously known by the name bis (2-Chloroisopropyl) ether 
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,;-, 

TABLE 2-4 (Continued) 

SUMMARY OFMETHOD PERFORMANCE LIMITS - ORGANICS 
OPERABLE UNIT NO. 2 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Pesticides/PCBs by CLP Rotocol 
Quantitation Limits* 

Water I Soil 
Pg//Hts 

98. alpha;BHC 0.05 1.7 

99. beta-BHC 0.05 1.7 
100. delta-BHC ! 0.05 ! 1.7 
101. gamma-BHC (lindane) 0.05 1.7 
102. Heptachlor 0.05 1.7 
103. Aldrin 0.05 1.7 
104. Heptachlor epoxide 0.05 1.7 
105. EudosuIfan I 0.05 1.7 
106. Die&in 0.10 3.3 
107. 4,4’-DDE I 0.10 ! 3.3 
108. E&in 0.10 3.3 
109. Endosulfan II 0.10 3.3 
110. 4,4’-DDD 0.10 3.3 
111. Endosulfan sulfate 0.10 3.3 
112. 4,4’-DDT ! 0.10 ! 3.3 
113. Methoxychlor 0.50 17.0 
114. Endrin ketone 0.10 3.3 
115. Endrin aldehyde ! 0.10 ! 3.3 
116. alpha-Chlordane 0.05 1.7 
117. gamma-Chlordane 0.05 1.7 
118. Toxaphene 5.0 170.0 
119. PCB-1016 1.0 33.0 
120. PCB-1221 2.0 67.0 
121. PCB-1232 1.0 33.0 
122. PCB-1242 1.0 33.0 
123. PCB-1248 1.0 33.0 
124. PCB-1254 1.6 33.0 
125. PCB-1260 1.0 33.0 

Notes: * Quantitation limits listed for soil/sediment are based on wet 
weight. The qua&it&ion limits calculated by the laboratory 
for soil/sediment, calculated on dry weight basis, will be 
higher. 

There is no differentiation between the preparation of low and medium soil 
samples in this method for the analysis of Pesticides/Aroclors. 
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TABLE 2-5 

SUMMARY OF METHOD PERFORMANCE 
LIMITS - INORGANICS 
OPERABLE UNIT. NO. 2 

REMEDIAL INVESTIGATION CTO-6133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Analyte I 
Contract Required 

Detection Limit 
I I 

Aluminum 200 
Antimony 60 
Arsenic 10 
Barium 200 
Beryllium 5 
Cadmium 5 

Calcium 5060 
Chromium 10 
Cobalt - 50 

CoPPer 25 

I Iron ! 100 I 
Lead 
Maenesium 

3 
5000 

Manganese 15 
Mercury 0.2 

Nickel 40 
Potassium 
Selenium 

5600 
5 

I Silver I 10 I 
Sodium 5000 
Thallium 10 

Vanadium 
ZiIlC 

50 
20 

Notes: * Quantitation limits listed for soil/sediment are based on wet 
weight. The quantitation limits calculated by the laboratory 
for soil/sediment, calculated on dry weight basis, will be 
higher. 

# Previously known by the name bis (2Chloroisopropyl) ether 
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implemented in accordance with DQO Level IV as defined in the Environmental Compliance 

Branch Standard Operating Procedures (SOPS) and Quality Assurance M.anual, 

EPA Region IV (1991). This DQO Level is equivalent to Naval Energy and Environmental 

Support Agency D&O Level D, as spec&d in the “Sampling and Chemical Analysis Quality 

Assurance Requirements for the Navy Installation Restoration Programs” dtiment (1988). 

Several types of field QA/QC samples were collected and analyzed including duplicate 

samples, equipment rim&es, tield blanks, and trip blanks. These sampling definitions are 

listed below (USEPA, 1991): 

0 Dunli’cate Sample: -0 or more samples collei$ed simultaneously into separate 

containers from the same source under identical conditions. 

l Eauinment Blanks: Equipment field blanks are defined as samples which are 

obtained by running organic-free water over/through sample collection equipment 

after it has been cleaned. These samples will be used to determine if cleaning 

‘procedures were adequate. (The equipment could have been cleaned in the field or 

prior to the field operation.) Equipment blanks are collected daily but only samples 

collected on every other day are analyzed. 

l Field Blanksz Organic-free water is taken to the field in sealed containers and poured 

into the appropriate sample containers at designated locations. This is done to 

determine if contaminants present in the area may have an affect on the sample 

integrity. Field blanks should be collected in dusty environments and/or from areas 

where volatile organic contamination is present in the atmosphere and originating 

from a source other than the source being sampled. 

l ‘MD Blanksz Trip blanks are prepared prior to the samplii event in the actual 

sample container and are kept with the investigative samples throughout the 

sampling event. They are then packaged for shipment with the other samples and sent 

for analysis. At no time after their preparation are the sample containers to be opened 

before they return to the laboratory. Field sampling teams utilize volatile organic trip 

blanks to determine if samples were contaminated during storage and transportation 

back to the laboratory. If samples are to be shipped, trip blanks are to be provided for 

each shipment but not necessarily for each cooler. 
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.TABLE 2-6 

SUMMARY OF FIELD QUALITY ASSURANCE/QUALITY CONTROL SAMPLING 
PROGRAM FOR THE PHASE I SOIL INVESTIGATION 

SITES 6 and 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

I 
I I 

Number 
Frequency I I of 

QA/QC Sample (1) of Collection Samples Analytical Parameters (3) I 
vy spr “WI=* , - , a vu . “IY”.I”Y 

One I per Event (4) .I 3 m-1. f%asn;rr, IVY “,6cuw/TAL Inorgani 
3eperDay 1 1 TCL GrganicSrrAL Inorganics 

10% ofSample 1 1 TCL Grganics/TAL Inorganics 

Notes: (1) &A/&C sample types defined on pages 2-12 and 2-13 in text. 
(2) Trip blanks submitted with coolers which contained samples for volatile 

analysis. Samples analyzed for TCL Volatiles only. 
(3) Parameters analyzed according to procedures outlined on Tables 2-5 and 2-6. 
(4) An event is defined as one 14 day period. Field blank includes a sample of 

drilliig mud (6-GWlD-FB-03). 
(5) Equipment rinsates collected from various sampling equipment (e.g., spht 

spoons, stainless steel spoons, hollow stem augers, etc.). Note that samples 
were collected daily but were analyzed every other day of the sampling event. 
Accordingly, the number of samples presented represents the number of 
samples analyzed. 

(6) Field duplicate samples collected from soil borings presented in Appendix N. 
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Table 2-6 summarizes field &A/&C sample types, sample frequencies, the number of QAQC 

samples, and analytical methods. Equipment rinsate samples were collected by pouring 

laboratory-prepared deionized water over the sampling device (e.g., split-spoon sampler) and 

collecting the sample in laboratory contiiners. [Note that equipment rinsate samples were 

collected daily (from each field team), but the samples were analyzed every other day ’ 

(USEPA, 19911.1 Field blanks were collected during the soil investigation by filling sample 

containers with laboratory-prepared deionized water. The field blanks were collected in the 

vicinity of “Dm’ and “PCB” sampling grids: 

. 

2.4.3.3 Field Screening and Air Monitoring 

Several air monitoring and field screening procedures were implemented during drilling and 

sampling activities for health and safety and initial contaminant monitoring. During dtilling, 

ambient air monitoring in the vicinity of the borehole was performed with a lower explosive 

limit (LEL) meter, a flame ionization detector (FID) or photoionization detector (Pm), and a 

radiation meter to monitor for airborne contaminants. Samples (i.e., split-spoon samples) 

were screened with a PID or FID, and the radiation meter to measure for volatile organic 

vapor and radioactive particles, (note that radioactive particles were not suspected at site) 

respectively. Measurements obtained in the field was recorded in a field log book. Prior to 

daily monitoring, the instruments were calibrated and documentation was recorded in field 

log books an4 on calibration forms (retained by Baker). PID/FID measurements are provided 

on the Test Boring Records, and Test Boring and Well Construction Records in Appendices D 

(D.l through D.lO) and E (E.l and E.2). 

2.4.4 Groundwater Investigation 

The groundwater investigation implemented at Sites 6 and 82 was intended to identify 

contaminants of concern and evaluate their distribution at the site. The primary objectives of 

this investigation are summarized on Tables 2-1 through 2-2. 

In general, the field procedures and sampling methods employed for this study were 

implemented in accordance with EPA Region IV SOPS. These procedures also included 

sample handling and preservation, documentation, and chain-of-custody procedures. Specific 

sampling procedures are outlined in the Fiil BI/FS Work Plan for Site 6. 
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The following sections describe monitoring well installation for both shallow and deep wells, 

well development, groundwater sampling, and water level measurement procedures. 

2.4.4.1 Monitoring Well Installation 

The following sections describe monitoring well installation procedures for both the shallow 

and deep monitoring wells. 

Shallow Well Installation 

Nineteen shallow Type II (i.e., monitoring well was installed without outer casing to seal off a 

confining layer) monitoring wells (denoted as 6GWQ through 6GW23, 6GW25, 6GW26, 

6GW26S, and 6GW3OS) were installed at Sites 6 and 82 at the locations shown on Figure 2-6. 

The monitoring wells were installed to collect surficia1 groundwater samples for 

characterizing the nature and horizontal extent of potentially impacted groundwater and to 

evaluate groundwater flow patterns at the site. As stated previously, the locations of the wells 

were based on review of previous investigation data, past disposal practices, and historical 

i’- 
aerial photographs. Table 2-7 provides a summary for the rationale of the well locations. 

Initially in the Fii RI/l% Work Plan two other monitoring wells, 6GW24 and 6GW29, were 

proposed east of Piney Green Road to serve as site-specific background monitoring wells. 

During a reconnaissance of the area (during the RI investigation) five existing shallow wells 

(denoted as 6MW2,6MW3,6MW8; 6MW9, and 6BP6 installed by SM&E in April 19921, were 

noted east of Piney Green Road. The SM&E wells (25 feet in depth) were installed as part of a 

preliminary investigation for a proposed landfill in the area (report submitted by Dewberry 

and Davis, September 1992). Accordingly, wells 6GW29 and 6GW24 were not in&a&d and 

the five existing wells were substituted in their place to serve as site-specific background 

wells. 

Additionally, several other monitoring wells including 6GWll,6GW15,6GW16 and 6GW23 

’ were proposed in the wooded areas south and east of Lot 201, and east of Piney Green Road. 

Monitoring wells 6GWll,6GW15, and 6GW23 were relocated within Lot 203 while 6GW16 

was relocated to the wooded area between Lots 201 and 203. These wells were moved to new 

locations during the investigation because aerial photographs (acquired in September 1992) 

revealed past activities (e.g., ground scars) in some of these areas. Additionally, welli 6GW16 
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TABLE 2-7 

PHASE I MONITORING WELL SUMMARY AND RATIONALE 
SITES 6 AND 82 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Site 
No. Well Designation General Location 

82 GGWlS*, 82MWl*, Site 82 Monitor shallow groundwater quality 
82MW2*, 82MW3*, downgradient from Lot 203. 
6GW26,6GW27S, 
and 6GW28S 

82 6GWlD, 6GW27D, 
and 6GW28D 

6 6GW3* 

6GW30 

Site 82 

Lot 203 near the 
Ravine Area 

North of Site 82 

Monitor deep groundwater quality downgradient 
from Lot 203. 

Monitor shallow groundwater quality on both 
sides of the ravine Area. 

Monitor groundwater quality across Wallace 
Creek to assess other potential contaminant 
plumes from other unknown sources or to assess 
the extent of horizontal migration from Lot 203. 

6GW2S*, 6MW3*, 
82MW30*, 6MW9*, 

EaZa;;fzd203lPiney Monitor upgradient shallow groundwater 
quality. 

6MW2*, 6MW8*, and 
6BP6* 

6GW2D b&fgJZO3/Piney Monitor upgradient deep groundwater quality. 

6GW4*, 6GW20, South of Lot 203 and Monitor groundwater quality in this portion of 
6GW21,6GW25, North of Lot 201 in a site where random disposal of wastes may have 
6GW19, and 6GW16 wooded portion of occurred. These wells also will assess upgradient 

Site 6 conditions with respect to Lot 201. 

6GW5* and 6GW22 Area A, Lot 201 Monitor upgradient and downgradient 
groundwater quality in the sur&zial aquifer. 

6GW14,6GW18, East of Lot 201 in a Monitor groundwater quality in the surficial 
6GW6*, and 6GW17 wooded portion of aquifer upgradient of Lot 201 and monitor 

Site 6 groundwater quality in tbis portion of the site 
where random dumping has occurred. 

6Gw8*, 6Gw7s*, Downgradient from Monitor shallow groundwater quality 
6GW12, and 6GW13 Area B and Area C, downgradient of the former pesticide and PCB 

Lot 201 storage areas. 

6GW7D Downgradient of Monitor deep groundwater quality downgradienl 
Lot 201 and Area C of Lot 201. 

6GW9, and 6GWlO South of Bear Head Monitor shallow groundwater quality in this 
Creek wooded portion of Site 6 where random disposal 

has occurred. These wells will also serve to 
assess groundwater quality downgradient from 
Site 9. 

6GWll,GGWlS, and Lot 203 Monitor shallow groundwater quality within Lo1 
6GW23 203 where random disposal of wastes may have 

occurred. 

Note: * - Denotes existing monitoring well. 2-29 
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was repositioned because indications of shallow soil contamination (i.e., 5-gallon pails of 

suspected solvent material) were uncovered during test pit activities. 

Prior to well installation, a permit for the Construction of a Well or Well System was obtained 

from the North Carolina Environmental Commission, Department of Environmental, Health 

and Natural Resources (NC DEHNR) of Raleigh, North Carolina. A copy of the permit is 

provided in Appendix F. 

The shallow monitoring wells were installed upon completion of advancing the boreholes 

(refer to Section 2.4.3.1 for drilling procedures). Each borehole was over-drilled with 8-l/4 

inch ID HSA prior to well installation. Well depths ranged from 17.6 feet bgs (6GW1’7) to 32 

feet bgs (6GW23S). In general, the wells were installed approximately 15 feet below the water 

table encountered during initial drilling. Further, the wells were installed at depths and with 

interception intervals sufficient to compensate for seasonal variations in the water table 

(knowu to range from 2 to 4 feet). 

Well construction details for the Phase I shallow wells are summarized on Table 2-8, and well 

construction diagrams are shown on the Test Boring and Well Construction Records provided 

in Appendix E. Note that well construction details for existing site wells are aumnx&ed on 

Table l-l in Section 1.0. 

The wells are constructed of Cinch nominal diameter Schedule 40, fiush-joint and threaded 

PVC casing with 15-foot long No. 10 slotted screen sections (note that a 5- and lo-foot section 

of screen were screwed together to make up the 18foot long screen). Four-inch diameter wells 

were selected so that the wells could also be used to extract groundwater for treatznent, if 

necessary. A &foot long screen was used to compensate for seasonal variations (ranges from 

2 to 4 feet) in the water table. A medium-grained sand pack (Number 2 silica sand), extending 

approximately 2-f-t (where conditions permitted) above the top of the screen, was placed in 

the annulus between the screen and the borehole wall (la-inch borehole diameter) frabrn inside 

the HSA. A l-to 2&ot sodium bentonite pellet seal was then placed (by dropping the material 

down the borehole) above the sand pack and hydrated with potable water (from the same 

water source as described in Section 2.4.3J). The seal was installed to prevent cement or 

surface water run-off from intruding onto the sand pack. The remaining annul.ar space 

(approximately one to two feet in most cases) was backtIlled with a mixture of Portland cement 

and 5 percent bentonite for construction of the pad. An above ground steel protective casing 

and PVC Iocking cap were fitted at the top of each well. Well 6GW22 was completed with a 
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SUMMARY OF PHASE I SHALLOW WELL CONSTRUCTION DETAILS 
SITES 6 and 82 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Screen 
Top of PVC Ground Interval Depth to Depth to 

Casing Surface Boring Depth Well Depth Depth Sand Pack Bentonite Stick-Up 
Date Elevation (1) Elevation (feet, below (feet, below (feet, below (feet, below (feet, below (feet, above 

, Well No. Inst,thd (feet, above mal) (f-t, above mal) ground surface) ground eurfaci) ground eurface) ground surface) ground surface) ground eurfaw) 
1 

6GW9 9124192 21.11 18.6 20.0 19.1 6.3-18.7 3.0 1.0 2.5 
6GWlO 9123192 19.88 17.2 18.5 18.0 3.8-17.5 2.0 1.0 2.6 

6GWll 10/10/92 35.05 32.4 19.5 18.7 4.0-18.4 2.5 1.0 2.6 

6GW12 9124192 18.29 17.0 18.5 18.0 3.8-17.6 2.4 1.0 1.3 
6GW13 9124192 20.10 18.1 18.5 18.0 3.8-17.6 2.0 1.0 2.0 I 
6GW14 lOI 28.49 25.6 23.0 22.0 7.5-21.7 5.0 3.2 3.0 

4 
6GWlSS 10/11/92 29.07 26.1 20.6 20.0 5.4-19.7 3.0 1.5 2.9 

6GW16 1 lOIll/ I 27.63 I 24.9 I 20.0 I 20.0 1 5.4-19.8 1 3.0 I 1.6 I 2.7 

1192 I 28.10 I 25.7 I 18.5, I 17.6 1 2.3-17.1 1 1.5 1 0.5 1 2.4 6GW17 .9l26 
6GW18 9/26/92 1 29.70 I 26.6 ! 19.5 ! 18.5 1 3.9-18.1 1 2.0 I 1.0 ! 3.2 I 

fi I 2’E 6GW19 1016192 27.95 25.2 20.5 20.0 5.2-19.3 3.0 1.C -.,u 
I 

6GW20 IOl0l92 25.08 22.6 24.0 19.7 4.8-19.4 2.1 1.1 2.58 

6GW21 9124192 30.30 27.9 24.0 22.5 8.0-22.0 6.0 4.6 2.4 
6GW22 9124192 24.13 24.6 20.0 19.5 4.5-19.0 3.0 2.0 NA (2) ’ 

. 
6GW23 IOl12l92 26.96 24.5 22.0 21.0 8.4-22.7 5.0 3.0 2.56 
6GW26 10/8/92 34.30 32.1 24.0 23.5 8.9-23.2 6.0 4.2 2.2 
6GW26 IOl9!92 23.66 20.9 20.0 20.0 5.0-19.7 3.0 1.4 2.7 

P 
6GW28S 10/10/92 30.20 27.6 32.5 32.0 17.5-31.7 15.0 13.3 2..6 

. 
r6GW30S 1 lo/lo/92 1 12.60 I 9.9 1 21.0 I 20.0 1 5.3-19.7 1 3.0 I 1.0 I 2.7 

Notes: (1) msl - mean sea level 
(2) NA = Not Applicable; flush-mounted well 
Horizontal positions are referenced to N.C. State Plane Coordinate System (NAD 27) CF = 0.9999216 from USMC Monument Toney. Vertical 
rlnt.llm NO 29. 
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flush-mounted cover because of the high traffic conditions in Lot 201. The wells were tagged 

with the North Carolina well permit information and marked “Caution -- Not Potable Water”. 

Typical well construction details are shown on Figure 2-9. 

Deep Well Installation 

Five deep monitoring wells (GGWlD, 6GW2D, 6GW7D, 6GW27D, and 6GW28D) were 

installed to investigate deep hydrogeologic and geologic conditions, and to evaluate 

contaminant impact on the deeper water-bearing zones underlying the site [i.e., to evaluate 

whether contaminants have migrated downward from the shallow water-bearing zones to the 

main water supply aquifer for Camp Lejeune (Castle Hayne aquifer)]. The wel1.s were 

installed at depths ranging from 106.5 feet bgs (6GW7Dl to 119 feet bgs (6GW2D). The . 

selection of well depth was based on geologic conditions encountered in the field. These wells 

were screened within the upper portion of a sandy-gravelly limestone which is considered to 

contain the upper portion of the main water supply aquifer (Castle Hayne Aquifer) for Camp 

Lejeune (Harried, et al., 1989). 

The locations of the deep wells were selected based on the results of previous investigations 

(ESE, 1986; and NIB, 1992) and on information relating to past disposal or storage activities. 

In general, the deep wells were installed adjacent to shallow well locations (i.e., well clusters) 

where contamination was noted in the past, or in areas where previous disposal (or storage of 

hazardous miterials) activities were reported. Table 2-7 provides a summary for the rationale 

of deep well locations. The locations of these wells are shown on Figure 2-8. 

The deep monitoring wells are constructed of Pinch nominal diameter Schedule 40, flush-joint 

and threaded PVC casing with a lo-foot long No. 10 slotted screen section. A medium-grained 

sand pack Dhmber 2 silica sand) extending at a minimum of 2-feet above the top of the screen, 

was placed in the annulus between the screen the borehole wall (12~inch borehole diameter) by 

pouring the sand down the borehole (sand pack was not tremmied in place because of the 

possibility of bridging off the borehole wall). A sodium be&mite pellet seal was then placed 

(by dropping the material down the borehole) above the sand pack and hydrated with potable . 

water (same source as described in Section 2.4.3.1. The remaining annular space was 

backfilled (via a tremmie pipe) with a mixture of Portland cement and 5 percent sodium 

bentonite. An above ground steel protective casing and PVC locking cap were fitted at the top 

of each well (refer to Figure 2-9). Table 2-9 provides a summary of the Phase I deep 

monitoring well construction details. 
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TABLE2-9 

SUMMARYOFPHASEIDEEPWELLCONSTRUCTIONDETAILS 
SITES6AND82 

REMEDIALINVESTIGATION CTO-0133 
MCBCAMPLEJEUNE,NORTHCAROLINA 

Ground 
Surface 

Elevation 
(feet, above 

null) 

Well Screen 
Depth Interval 

(fmt, bfhw Depth 
ground (feet, below 
surfac4 ground aurface~ 

Top of PVC 
Casing 

Elevation (1) 
(feet, above mal) 

Depth of 
Outer Casing 

(feet, below 
ground m-face) 

Depth to 
Sand Pack 
(feet, below 

ground surface) 

Depth to 
Bentonite 
(feet, below 

ground m-face) 

Boring Depth 
(feet, below 

ground surfac4 

Stick-Up 
(feet, above 

groundrurfacaf 

Date 
Installed Well No. 

112.5 102.7-111.7 99.5 96.0 2.5 6GWlD 10/7-a/92 36.31 32.8 117.0 NA (2) 

37.61 .35.1 122.0 26.0 119.0 108.1-118.1 105.0 101.0 2.5 6GW2D 10/10/92 
lo/la-14i92 

17.4 107.0 NA 100.6 90599.5 86.6 83.0 2.6 6GW7D 1016-7192 20.08 

1 .̂  24.47 

Notes: (1) msl - mean sea level . 
(2) NA = Not Applicable; outer casing not installed 
Horizontal positions are referenced to N.C. State Plane Coordinate System (NAD 27) CF = 0.9999216 from U.S.M.C. Monument Toney. Vertical datum 
NGVD 29. 
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One of the deep wells, 6GW2D, was constructed in a different manner as described above (i.e., 

a Type III well). As illustrated on Figure 2-10, an &inch steel (steel was used because it is 

more durable than PVC) outer casing was’installed and grouted in place (at 26 feet bgsl. This 

casing was installed because a clay layer (i.e., layer of lower hydraulic conductivity ma.terial) 

approximately two-feet in thickness was encountered from 25 feet to 27 feet bgs. This layer 

. was cased-off to minimize the possibility of cross-contaminating the deeper drinking water 

aquifer. 

2.4.4.2 Well Development Procedures 

Following well construction and curing of the bentonite seal, each newly installed shallow and 

deep well was developed to remove fine-grained sediment from the screen and to establish 

interconnection between the well and the formation. Shallow wells were developed by a 

combination of surging and pumping (centrifugal pump). Typically, 50 gallons of water were 

evacuated from the wells, followed by 10 minutes of surging, then continued pumping. Deep 

wells were developed by forcing air into the well using an air compressor and allowing the 

water to flow to the surface. lJ!Iote that an air filter was installed on the compressor to prevent 

oil and grease from entering the well.] Groundwater recovered during well development was 

temporarily stored in drums then transferred into an on-site tanker. Pumping hoses 

(conskucted of flexible PVC) were dedicated for each well to minimize the potential for cross 

contamination. 

, 

Three to five well volumes were removed from each well (where conditions permitted1 until 

the water was essentially sediment-free. Measurements of pH, specific conductance, and 

temperature were recorded to assist in determining well stabilization. Periodic flow and 

volume measurements were also recorded during development to evaluate flow rates of the 

shallow and deep water-bearing zones. Well Development Forms summarizing this 

information are provided in Appendix G (G.l and G.2). 

2.4.4.3 Water Level Measurements 

Static water level measurements were collected from top-of-PVC casing (TOC) reference 

points (marked on PVC casing) at each existing and newly installed well (refer to Tables 3-5 

and 3-10 in Section 3.7.2 for results). Phase I groundwater data was collected from the shallow 
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wells on September 30, October 26, and November 7,1992; data was collected from the deep 

wells on October 26 and November 7,1992. 

Groundwater measurements were recorded using an electric measuring tape. Measurements 

were recorded to the nearest O.Ol-foot from TCC. Water level data were collected within a two 

hour period. Additionally, the water level was monitored at wells 6GW28S and 6GW28D over 

a 24hour period with a data logger to evaluate daily changes in the shallow and deep 

groundwater, respectively. 

All newly installed and existing monitoring wells were surveyed to establish vertical 

elevation in relationship to mean sea level (msl) and horizontal control. Hoggard-Eure was 

retained for the survey. Vertical accuracy of each well (established to TOC at each well or top 

of staff gauge) was measured to 0.01 feet and horizontal accuracy within 0.1 foot. Control was 

established by using horizontal and vertical control points near the site which are tied into the 

North Carolina State Plane Coordinate System (NCSPCS). In cases where the points could 

not be established, temporary benchmarks were established from the closest United States 

Geologi&l Survey (USGS) benchmark. 

2.4.4.4 Staff Gauge Installation 

Three sta.fT gauges (BHSGl, BHSG2, and BHSG3) were installed in Bear Head Creek to 

evaluate surface water fluctuations and to assist in determining surficial groundwater flow 

p,attems in the area. The locations of the gauges are shown on Figure 2-8. The staff gauges 

were surveyed (both horizontal and vertical from top of staff gauge) in place following 

installation. Measurements were recorded by reading the stream levels on the calibrated (O.f- 

feet) gauges (refer to Table 3-7 in Section 3.7.2). 

2.4.4.5 Groundwater Sampling 

This section describes the sampling procedures and analytical methods employed for the 

groundwater sampling program. 

Sampling Locations 

Groundwater samples (Phase I - Bound One) were collected from existing shallow (17), and 

newly installed shallow (19) and deep (5) wells at Sites 6 and 82. Monitoring well 82MW30 
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(background well for the Site 82 investigation) could not be sampled because an obstruction 

was encountered inside the well. Figure 2-8 shows the locations of the monitoring wells 

sampled. Rationale for the well locations are summarized on Table 2-7. 

Sampling Procedures 

Samples were collected to confirm the presence or absence of contaminants of concern and 

evaluate overall groundwater chemistry in the shallow and deep groundwater. Groundwater 

sampling procedures were performed in accordance with EPA Region IV SOPS and as outlined 

in the Final BDFS Work Plan. 

Prior to groundwater purging, water levels from each well were measured according to 

procedures outlined in Section 2.4.4.3. The total well depth was also recorded from each well 

to the nearest O.l-foot using decontaminated a steel tape. Water level and well *depth 

measurements were used to calculate the volume of water in each well and the minimum 

volume of water necessary to purge the well. 

Following well volume calculations, a minimum of three to five well volumes were purged 

from each well prior to sampling. Water was purged from each well using a decontaminated 

submersible pump and teflon hoses. A flow rate of 1 to 2 gallons per minute (GPM) was 

maintained during purging. Measurements of pH, specific conductance, and temperature 

were made prior to purging and after each well volume was removed to ensure that the 

groundwater was stabilized before sampling. These measurements were recorded in a field log 

book (refer to Tables 4-25 and 26 in Section 4.1.2.2 for results). Purge water was containerized 
and handled as described in the Section 2.7. 

Groundwater samples were collected using decontaminated teflon bailers (i.e., bottom loading 

bailer) equipped with a tefion-coated leader. The samples were introduced directly from‘the 

bailer into laboratory-prepared, preserved sample containers (where appropriate) and stored 

on ice. Samples bottles for the volatile organic analysis were filled first, followed by 

semivolatiles, PCBs, pesticides, TAL metals (total and dissolved), and cyanides. Sampies 

. analyzed for volatiles were collected by slowly pouring water from the bailer into 40 ml vials 

(acidified with HCl) to minimize volatilization. Samples analyzed for dissolved metals were 

collected in laboratory-prepared bottles and filtered prior to placement in preserved bottles 

(acidified to pH < 2 with HNOs). The samples were filtered in the field through a disposable 
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0.45 micron membrane which was attached to teflon tubing. A peristaltic pump was used for 

the filtering procedure. 

Preparation of groundwater samples incorporated similar procedures as to those described for 

soil samples. Sample collection information including well number, sample identification, 

time, date, samplers, analytical parameters, and required laboratory turnaround tim.e were 

recorded in a field log book and on the sample labels. Chain-of-custody documentation 

(provided in Appendix S) accompanied the samples to Ceimic. 

Analytical Requirements 

Groundwater .samples were analyzed for TCL organics and TAL inorganic (total and dissolved 

metals, and cyanide). EPA Methods 601 and 602 were implemented for analysis of volatiles. 

Additionally, a groundwater sample was collected from monitoring well 6GWlD for analysis 

of biological oxygen demand (BOD), chemical oxygen demand (COD), total suspended solids 

(TSS), total dissolved solids (TIN), total solids (TS), and total volatile solids (TVS) to evaluate 

the general groundwater chemistry for potential treatment options. _ 

Several types of field QA/QC samples were collected and analyzed during the groundwater 

investigation, including duplicate samples, equipment rim&es, field blanks, and trip blanks. 

These sample types were defined in Section 2.4.3.2. Equipment rinsate samples were 

collected from a bailer following decontamination procedures. Laboratory prepared deionized 

water was poured into the bailer and the water was collected in sample bottles. A field blank 

was collected in the vicinity of monitoring well 6GWlS during the groundwater investigation. 

Table 2-10 summarises field QA/QC sample types, frequencies, and analytical parameters. 

2.4.5 Drum WasteSampling b 

In September 1992, Baker personnel performed a preliminary investigation of containerized 

waste at Site 6 (including Lot 203, the ravine area, the wooded areas, and Site 82). Upon 

completing the investigation, a majority of drums and miscellaneous containers at Site 6 were 

identified as potentially containing materials which would require sampling for disposal. It 

should be noted that above-ground storage tanks in Lot 203 were not addressed as part of this 

study. In addition, containers in the ravine area were only preliminarily classified d.ue to the 

limitations imposed by the terrain and thick vegetation. 
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TABLE 2-10 

SUMMARY OF FIELD QUALITY ASSURANCE/QUALITY CONTROL SAMPLING 
PROGRAM FOR THE GROUNDWATiZR INVESTIGATION 

SITES 6 and 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

/ &A/&C Sample (1) 
Frequency 

of Collection 

One per Cooler 
One per Event (4) 

One per Day 
10% of Sample 

Frequency 

Number 
of 

Samples 

3 
1 

(i, 

Analytical Parameters (8) 

TCL Volatiles 
TCL OrganWTAL Inorganir 
TCL Organi~AL IIlo-~anics 
TCL CrganicspTAL Inorganica 

Notes: (1) &A/&c sample types defined on pages 2-12 and 2-13 in text. 
(2) Trip blanks submitted with coolers which contained samples for volatile 

analysis. Samples analyzed for TCL Volatiles only. 
(3) Parameters analyzed according to procedures outlined on Tables 2-5 and 2-6. 
(4) An event is defined as one 14 day period. 
(5) Equipment rinsates collected from various sampling equipment (e.g., bailer). 

Note that samples were collected daily but were analyzed every other day of 
sampling event. Accordingly, the number of samples presented represents the 
number of samples analyzed. 

(6) Field duplicate sample locations are summar ized in Appendix N. 
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Drums classified as “RCRA empty” were deemed to contain less than one inch of material or - - 

residual material in the bottom. All other drums were classified as having known or unknown 

material and were sampled accordingly. Many of the drums/containers had been subject to the 

elements and were in very poor condition (i.e., corroded, rusty, over-pressurized, missing 

bungs and lids etc.). 

2.4.5.1. Samnlinn Locations 

Drums/containers were scattered throughout Lot 203, the ravine area, and Site 82. 

Additionally drums were located in the wooded area south of Lot 203. Figure 2-11 presents 

approximate locations of drum/container storage areas. Many of the drums were located in 

clusters within Lot 203; however, some were also found in isolated areas. 

2.4.5.2 Samnling Procedures 

Prior to opening any containers, monitoring was performed with a radiation meter, a 

combustible gas indicator (CGD and OVA or PID. Drum documentation was performed via 

Baker drum logs concurrently with drum sampling activities. See Appendix H for a complete 

list of drum logs. The drums were sampled in the following manner (in compliance with 

Baker’s Standard Operating Procedure for Drum Sampling): 

1. The container was opened utilizing a bung wrench or drum deheader, and a sample 

extracted from the container in level B personal protection. 

2. Liquid sample collection 

a. A clean glass tube (drum thief) was inserted into the opening of the container; 

b. The liquid in the drum represents a core of the drum contents, and was extracted 

utilizing the glass tube, Phase separation/differentiation was described where 

applicable. 

c. The liquid in the tube was transferred repeatedly into an 8ounce jar until it was 

approximately threequarters full. 

d. The mouth of the jar was then sealed with a teflon lid and securely tightened. 
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e. The outside of the jar was then wiped clean of any gross contamination. 

3. The container was then resealed. (i.e., bung replaced) or covered with polyethylene 

wrap if the bung was missing or lid damaged. 

4. Each sample was noted on a chain-of-custody form and reported in the appropriate 

drum log sheet and/or field log book. 

5. The samples were then sent to the laboratory for analysis. QAlQC samples (e.g., trip 

blanks, equipment rinsates, field blanks, and duplicates) were not submitted for this 

part of the study as they were not applicable. 

It should be noted that solid samples were collected in a similar manner utilizing a stainless 

steel trowel to extract the sample. 

In order’to properly classify and composite containerized waste, field compatibility analyses 

were performed on all samples obtained from drums/containers. Compatibility testing was 

conducted to separate and classify the drum/container materials into compatible groups. The 

tests were performed using a HAZCATe kit. The materials were separated into the following 

general classifications: 

Flammable Liquid 

Combustible Liquid 

Base Neutral Liquid 

Base Neutral Liquid with Solids 

Flammable Solid 

Corrosive Solid 

Base Neutral Solid 
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Compatibility testing was performed on each drum, separating and classifying various 

unknown containerized waste materials into compatible groups based on their physical and 

chemical characteristics. RCRA hazardous waste characteristics (ignitability, corrosivity, and 

reactivity) were identified at a minimum during these tests. Appendix I provides a complete 

list of parameters tested and the corresponding qualitative result. 

Following the physical/chemical testing (via the HAZCAT KIT) aliquots from samples of the 

same/similar waste stream were combined in a documented sequence. For purposes of 

compositing, a controlled amount from each sample within a compatible grouping was 

combined in a separate container, one at a time, and observed closely for a reaction. Visual 

observations, (i.e., color, precipitation, or phase separation) and temperature measurements 

(to test for chemical reactions) were performed. 

Forty-eight drums/containers were sampled and composited into 11 samples for shipment to 

the laboratory. Per laboratory requirements, two quarts of liquid/solid material (64 ox. of 

composite sample) were required. One quart was utilized for sample analysis and one quart 

was archived (for ‘1 year) for future analysis, if required. This methodology will eliminate 

resampling for disposal analyses, provided disposal occurs within the one year statute of 

limitation. 

2.4.5.3 Analvtical Requirements 

Many of the 48 drums were determined to be l/4 to 314 full. Therefore, field analyses were 

performed for compositing samples to limit the amount of laboratory analytical cost. 

Samples collected during the field program were shipped for laboratory analysis to Wadsworth 

Alert Laboratories located in Canton, Ohio. Wadsworth Alert Laboratories is a member of the 

USEPA Contract Laboratory Program (CLP) and is also certified by the Naval Energy snd 

Environmental Support Activity (NEESA). Sample analysis performed by Wadsworth Alert 

included RCRA characteristics (ignitability, corrosivity, reactivity and full TCLP analysis) to 

evaluate the nature of the wastes and to evaluate possible disposal options if required. 

2.4.6 Test Pit Activities 

Based on studies by EPIC, aerial photographs indicate potential disposal and fill areas. These 

areas were surveyed by Hoggard-Eure. Excavations were then performed perpendicular to the 
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transect (surveyed trench and fill locations1 to ensure trenches were properly identified and to 

allow for error in surveyed points. 

In general, test pit operations were performed as an exploratory excavation to assess the 

contents of past disposal/burial operations. 

Test pits varied in length and depth, and were primarily dependent on: 

l Space limitations imposed by the site (i.e., wooded areas limited movement of 

backhoe). 

l The capabilities and limitations of the excavation equipment (i.e., depth of excavation 

was limited to the length of the boom on the backhoe). 

l me amount and type of debris excavated (i.e., large amount of communication wire). 

l The depth of the water table. 

Air monitoring was performed with a radiation meter, CGI, and FID or PID. Test pitting 

operations were modified due to the potential of unexploded ordnance or the potential rupture 

of containerized waste. 

2.4.6.1 Sampling Locations 

As stated previously, studies by EPIC and aerial photographs were analyzed, and transects 

surveyed at suspected trench and till areas. 

A surke geophysical survey was also conducted from August 24 through September 3,1992, 

to delineate areas of suspected disposal and to identify locations of buried debris. Anomalies 

detected as part of the geophysical investigation which did not correlate to trench and fill 

operations from the aerial photographs were also examined during the test pit investigation. 

Atotalof29 primary excavations were performed as part of this study. In addition, six extra 

excavations were also performed along transects from primary excavations where samples 

were obtained for laboratory analysis (total of 35 excavation&. 
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Sampling locations were determined in the field based on visual observation a.nd air 

monitoring results. Samples were collected at areas suspected to be contaminated and at the 

bottom of the trench. Trench locations are depicted on Figure 2-12. 

2.4.6.2 Samnliw Procedures 

Exploratory trenching operations were performed from September 27 through October 1, 

1992, throughout Site 6. Exploratory trenching operations focussed primarily on Lot 203 (the 

Open Storage Area). 

Before any excavation began, a specialized, two-person crew performed a survey of the area 

with a magnetometer and provided guidance with respect to potentially buried.unexploded 

ordnance (UXOL The magnetometer survey correlated the interpretations of the aerial 

photographs by confirming the presence of buried debris. 

Upon delineation of work zones, activities commenced with a Case 530 backhoe (excavator) 

equipped with a three-foot bucket. Test pits were excavated approximately 20 feet in length 

and 9 feet in depth. After visual inspection and sample collection, a sample number was 

affixed to each sample container. 

Grab and composite sampling methods were implemented. Test pit soil samples were chosen 

based on visual observation or readings obtained from real time air monitoring 

.instrumentation. In addition, test pits which had samples obtained based on visual 

observations or air monitoring also had soil samples obtained from the bottom of the pit. Two 

samples were obtained from each test pit suspected of containing contaminants. All 

information regarding sample depth and fmdings were recorded in a field log book and 

transcribed to test pit logs. Appendix D (D.12) provides test pit logs with descriptions of 

material encountered and approximate depth. No geological characterization was performed 

on test pits, as several soil borings and well installation boreholes in the area provided a 

detailed subsurface description. However, soil samples were collected every two feet for future 

geologic classification purposes. 

Excavated soil was stockpiled on the side and the trench backfilled upon completion. 
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2.4.6.3 Analvtical Reauirements 

Samples collected during the field program were shipped for laboratory analysis to Ceimic 

Laboratory. Sample analysis included BCRA characteristics (ignitability, corrosivity, and 

reactivity) and full TCLP analysis. 

2.4.7 - Surface Water and Sediment Investigations 

This section discusses the surface water and sediment investigations conducted at OU No. 2. 

Included in this section are the sampling methodologies, procedures, locations, and results of 

the surface water and sediment sampling. 

2.4.7.1 Surface Water and Sediient Samnlintr Methodologv 

Surface water and sediment sampling ivas conducted to determine if contamination 

attributable to OU No. 2 exists in Wallace Creek, Bear Head Creek, or the ravine which had 

an intermittent tributary to Wallace Creek. Surface water samples were collected at twenty- 

four stations at OU No. 2, while sediment samples were collected at twenty-six stations (see 

Figure Z-13). The majority of the samples were collected from August 22 to August 30,1992, 

with one sample collected on October 23,1992 due to site access problems. 

. 

The following information from each station was recorded in the field logbook 

0 

l 

Project location, date and time 

Weather 

Sample location number and identification number 

Flow conditions (i.e., high, low, in flood, etc.) 

On-site water quality measurements 

Visual description of water (i.e., clear, cloudy, muddy, etc.) 

Description of biotic community (i.e., flora, fauna, etc.) 

Sketch of sampling location including boundaries of the water body, sample location 

(and depth), relative position with respect to the site, location of wood identifier stake 

Names of sampling personnel 

Sampling technique, procedure, and equipment used 
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The on-site water quality measurements consisted of temperature, pH, specific conduc;tance, 

salinity, and dissolved oxygen. These measurements were collected immediately following 

sample collection, 

Field QA/QC samples were also collected during the surface water and sediment 

investigations. The &A/&C sample types and sample collection frequencies are the same as 

those described in Section 2.4.3. Table 2-11 summarizes the QAIQC sampling program for the 

surface water and sediment samples. 

Surface Water 

The following sections describe the stations where surface water samples were collected and 

the procedures used for collecting the samples. 

Station Locations 

Forty-eight surface water samples were collected from twenty-four stations at OU No. 2 (see 

Figure 2-13 for station locations). Twenty-eight samples (eleven stations) were collected from 

Wallace Creek, fourteen samples (seven stations) were collected from Bear Head Creek, and 

six samples (six stations) were collected from the ravine (two other ravine sampling stations 

were dry at the time samples were collected). Tables 2-12,2-13, and 2-14 contain a summary 

of the station numbers and locations, and sample numbers for surface and sediment collected 

at those stations. 

The surface water sample numbers were designated as 6-Wc”X”-SW-66B; the 6 indicates that 

the samples were collected at OU No. 2, WC stands for Wallace Creek (BH stands for Bear 

Head Creek and RV stands for the.ravine), “x” stands for the station number, SW strands for 

surface water, 06 stands for a sample collected at the surface (312 for a sample collected at the 

surface water/sediment interface), and B stands for a sample collected at the creek bank (M 

stands for a sample collected in the middle of the creek). 

Samnling Procedures 

At stations where the water was more than three feet deep, samples were collected at the 

surface by dipping the sample bottles directly into the water and at one foot above the 

sediment by using a kemmerer sampler. To determine the designated depth, a marked 
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TABLE 2-11 

SUMMARY OF FIELD QUALITY ASSURANCE/QUALITY CONTROL 
SAMPLING PROGRAM FOR THE SURFACE WATER AND SEDIMENT 

INVESTIGATIOI’JS 
SITE 6 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

1 Sample Frequency 1 Sample Frequency 

Number 
Frequency of 

&A/&C Sample (1) of Collection Samples Analytical Parameters 1 (3) 

Trip Blanks (2) One per Cooler 6 TCL Volatiles 
Field Blanks One per Event (4) 2 TCL Organics/TAL 
Equipment Biiates (5) One per Day TCL Organics/TAL 
Field Duplicates (6) 10% of TCL Organics/TAL 

Notes: (1) QA/QC sample types defined on pages 2-12 and 2-13 in text. 
(2) Trip blanks submitted with coolers which contained samples for volatile 

analysis. Samples analyzed for TCL Volatiles only. 
(3) Parameters analyzed according to procedures outlined on Tables 2-5 and 2-6. 
(4) An event is defined as one 14 day period. Field blanks collected during surface 

water and sediment investigations in the vicinity of sample stations BHO6 
(Bear Head Creek) and WC64 (Wallace Creek). 

(5) Equipment &sates collected from various sampling equipment (e.g., stainless 
steel spoons, sediment cores, etc.). 

(6) Field duplicate samples presented in Appendix N. 
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TABLE 2-12 

BEAR HEAD CREEK SURFACE WATER AND SEDIMENT 
STATION ANI) SAMPLE NUMBERS AND LOCATIONS 

SITE6 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Station Number Station Location Surface Water Sediment 
Sample Number Sample Number 

%BHOl-SW/SD Headwaters of 6-BHOl-SW-06B 6BHOLSD-OGB- 
Bear Head Creek 6-BHOl-SW-06M 6BHOl-SD-612:B 

6-BHOl-SD-06M 
6BHOl-SD-6121~ 

6-BH02-SW/SD Upstream of Sites 6-BH02-SW-06M (A) 6-BH02-SD-06M 
6and9 6-BH02-SD-612M (A) 

3-BH03-SW/SD Approx. 100 feet 6-BH03-SW-06B 6-BHO3-SD-06B- 
upstream of 6-BH03-SW-06M 6BH03-SD-612B 
Pines Creek 6-BH03-SD-06M 
Road 6-BH03-SD-612:M 

6-BHO4-SW/SD Adjacent to Sites 6-BHOPSW-06B 6-BHOdSD-OGB- 
6and9 6-BHOPSW-06M 6-BH04-SD-612B 

6-BHOPSD-06M 
6BH04-SD-612M 

6-BHOS-SW/SD Between Lejeune 
Railroadand 
Holcomb 
Boulevard 

6BHO5SW-06B 6-BH05SD-06B (B) 
6BH05-SW-06M 6-BH05-SD-06M (B) 

6-BHOGSW/SD Approx. 1900 feet 6BHO6SW-06B 6-BH06-SD-06B (B) 
Downstream of 6BH06SW-06M 6-BH06SD-06M (B) 
Holcomb 
Boulevard 

6BH07-SW/SD Downstream of 6BH07-SW-06B 6-BHO?-SD-OGB(B) 
Sites 6 and 9 6BHO?-SW-06M 6-BHO?-SD-OGM. (B) 

6-BH07-SW-312M 

Notes: B - Sample was collected from the north bank 
M - Sample was collected fkom the middle of the creek 
SW-06 - Sample was collected from the water surface (or mid-vertical point if a 
deeper water sample was not collected at this station). 
SW-312 - Sample was collected from the water/sediment interface 
SD-96 - Sample was collected from the top six inches of the sediment 
SD-612 - Sample was collected from six to twelve inches of the sediment 
(A) - Creek was narrow and shallow, only middle sample was collected 
(B) - Sediments were flocculan~ 6-12 inch sample could not be collected 
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TABLE 2-13 

WALLACE CREEK SURFACE WATER AND SEDIMENT 
STATION AND SAMPLE NUMBERS AND LOCATIONS 

SITE 6 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Station Number 

6-WCOl-SW/SD 

6-WCOB-SW/SD 

6-WCO3-SW/SD 

5-WCO4SW/SD 

6-WC05SW/SD 

6WCOG-SW/SD 

6-WCO?-SW/SD 

6WCO&SWlSD 

6-WCOS-SW/SD 

6-WClO-SW/SD 

6-WCll-SW/SD 

Station Location I 
Surface Water 

I 
Sediment 

SamDIe Number I 
. . 

Samule Number 
North Branch of 6-WCOl-SW-06B 6-WCOl-SD-06B 
Wallace Creek 6WCOl-SW-06M (AI 6-WCOl-SD-612B (B) 
South Branch of 6-WC02-SW-06B (B) 6-WCO2-SD-068 * 
Wallace Creek 
Approx. 2000 feet 
dowId?= of north 
and south branch 
Approx. 250 feet 
upstream of Piney 
Creek Road 
Approx. 250 feet 
downstream of Piney 
Creek Road 
Adjacent to Sites 6 
and9 

Adjacent to Sites 6 
and9 

Between Lejeune 
Railroad and 
Holcomb Boulevard 
Approx. 1000 feet 
Downstreamof 
Holcomb Boulevard 

/ 6-WClO-SW-06B Downstream of Sites 
6and9 

I 
6wc10-sw-06M 

6-WClO-SW-312M 
6wcll-sw-o6B 
6WCll-SW-06M 

6-WCll-SW-312M 

Approx. 500 feet 
Downstreamof 
Confluence with Bear 
Head Creek I 

6-WCO3-SW-06B 
6-WCO3-SW-06M 

6-WCO3-SW-312M 
6-WCOPSW-06B 
6-WCOPSW-06M 

6WCO5-SW-06B 
6-WC05SW-06M 

6-WCO5-SW-312M 
6WCO6-SW-06B 
6-wcO6-SW-06M 

6WCO7-SW-06B 
6-WC07-SW-06M 

6-WCO7SW-312M 
6WCO8-SW-06B 
6wc08-sw-06M 

6-WCO&SW-312M 
i 6-WCO9-SW-06B 

6-WCOg-SW-06M 
6-WCOg-SW-312M 

6WC02-SD-612B (B) 
6WCO3-SD-06B 
6WCO3-SD-6112B 

6WCO38D66M (0 
6WCOPSD-06B 

6-WCOPSD-6312B 
6WCO4SD-06M (D) 

6WCO5-SD-06B 
6WCO5-SD-612B 

6-WC05SD-06M (D) 
6WCO6-SPO6B 

6WCO6SD-6l2B 
6WCO6SD-06M 

6WC06SD6112M 
6-WC07-SD-06B (D) 

6WC07-SD-06M 
6-WC07-SD-612M 
6-WCOS-SD-06B 
6WCO8-SD-612B 
6-WCOS-SD-OGM 
6-WCO9-SD-06B 

6-WCO9-SD-612B 
6-WC09SD-06M 

6WC09-SD-6:12M 
6-WClOSD-06B (D) 

6-WClO-SD-06M 
6WClO-SD-612M 

6-WCll-SD-06B (ID) 
6WCll-SD-06M (D) 

Notes: B - Sample was collected from the south bank 
M - Sample was collected from the middle of the creek 
SW-06 - Sample was collected from the water surface (or mid-vertical point if a 
deeper water sample was not collected at this station). 
SW-312 - Sample was collected from the water/sediment interface 
SD-06 - Sample was collected from the top six inches of the sediment. 
SD-612 - Sample was collected from six to twelve inches of the sediment 
(A) - Samples were collected from shore; depth sample could not be collected 
(B) - Samples were collected from shore; middle samples could not be collected 
(Cl - Sampler refusal at 3-4 inches; 6-12 inch sample could not be collected 
(D) - Sediments were flocculant; 612 inch sample could not be collected 
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TABLE 2-14 

RAVINE AREA SURFACE WATER AND SEDIMENT 
STATION AND SAMPLE NUMBERS AND LOCATIONS 

SITE6 
REMEDIAL INVESTIGATION CTO-6133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Station Number 
I 

Station location 
I 

Surface Water 
Sample Number 

6RVl-SD I Ravine I (A) 

6-RV2-SW/SD 1 Ravine 1 6-RV2-SW-06 

6-RV3-SW/SD 
I 

Ravine 
I 

6RV3-SW-66 

6-RVPSD 
I 

Ravine 
I 

(4 

6-RIG-SW/SD 1- ~~~ Ravjne . 6-RV5-SW-06 I 

6-RVG-SW/SD I Ravine I 6-RV6-SW-06 

6-RV7-SW/SD 
I 

Ravine 
I 

6RV7-SW-06 

6-RI&SW/SD I Ravine I 6RVS-SW-06 6-RV8SD-06 r,B) 

Sediment 
Sample Number 

6-RVl-SD-06 (;B) 

6-RV2-SD-06 (8) 

6RV3-SD-06 
6-RV3-SD-612 

6-RV4SD-06 
6RV4SD-612 

6-RIG-SD-06 (B) 

6RV6-SD-06 t:B) 

6RV7-SD-06 
6RV’7-SD-61.2 

Notes: SW-06 - Sample was collected from the water surface 
SD-06 - Sample was collected from the top six inches of the sediment 
SD-612 - Sample was collected from six to twelve inches of the sediment 
(A) - No water was present at this station; water sample was not collected 
(B) - Sampler refusal at 6 inches; 612 inch sample was not collected 
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weighted line was lowered into the water with the depth to the sediments recorded. At 

stations where the water was less than three feet deep, samples were collected- at the 

approximate vertical mid-point by dipping the sample bottles directly into the water. 

Care was taken when collecting samples for analysis of VOCs to avoid excessive agitation that 

could result in loss of VOCs. Samples for the VOC analysis were collected prior to the 

collection of the samples for analysis of the other parameters. 

The samples were collected in clean containers provided by the analytical laboratory. 

Sampling personnel wore clean PVC gloves at each sampling station. For those sample bottles 

already containing preservative (e.g., sulfuric acid), t&e water was collected in a clean 

container and then slowly poured into the sample bottle. All sample containers not containing 

preservative were rinsed at least once with the sample water prior to sample collection. 

The downstream water samples were collected first, with subsequent samples taken while 

moving upstream. Any sediment or biological samples were collected after the water samples 

were taken to minimize sediment resuspension that might contaminate the water samples. 

The sampling locations were marked by placing a wooden stake and bright colored flagging at 

the nearest bank or shore. The sample number was marked on the stake with indelible ink. 

Photographs ‘were taken to document the physical and biological characteristics of the 

sampling location. 

Sediment 

The following sections describe the stations where sediment samples were collected and the 

procedures used for collecting the samples. 

station Locations 

Sixty-three sediment samples were collected from twenty-six stations at OU No. 2 (see 

Figure 2-13 for station locations); thirty-twb samples (eleven stations) were located in Wallace 

Creek, twenty samples (seven stations) were located in Bear Head Creek, and eleven samples 

(eight stations) were located in the ravine. Tables 2-12,2-13, and 2-14 contain a summary of 

the station numbers and locations, and sample numbers collected at those stations. 
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The sediment sample numbers were designated as 6-WC’X”-SD-OGB; the 6 indicates that the 

for to designate samples were collected at OU No. 2, WC stands for Wallace Creek (BH stands 

for Bear Head Creek and RV stands for the ravine), “X” stands for the station number, SD 

stands for sediment, 06 stands for a sample collected from the top six inches of the sediment 

(612 stands for a sample collected from six to twelve inches of the sediment), and B stands for a 

sample collected at the creek bank (M stands for a sample collected in the middle of the creek). 

Samuling Procedures 

At each station, sediment samples were collected at the surface (O-6 inches) and at depth (6-12 

inches) using a stainless steel hand-held coring instrument. A new disposable clear plastic 

liner tube, fitted with a disposable eggshell catcher to prevent sample loss, was used at each 

station. 

The coring device was pushed into the sediments to a maximum depth of ftien to twenty 

inches, or until refusal; The liner was removed from the sampler and the sediments were 

extruded into the appropriate sample jars using a decontaminated extruder. The liners were 

not cut in halfas stated in the work plan because the plastic shavings may have contaIminated 

the sediments. 

2.4.8 Ecological and Aquatic Survey 

Biological samples collected at OU No. 2 consisted of fish, crabs and benthic 

macroinvertebrates. Prior to initiating the sampling event at each station, the following 

information describing the site was recorded in the field log book 

l Average width, depth and velocity of the water body 

l Description of substrate 

l Description of “abiotic” characteristics of the reach such as pools, riffles, runs, channel 

shape, degree of bank erosion, and shade/sun exposure 

a Description of “biotic” characteristics of the reach including aquatic and ripariirn 

vegetation and wetlands 

Water quality measurements were collected during the benthic macroinvertebrate sampling, 

at a minimum, and during collection of some of the fish samples. On-site water quality 
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measurements at these stations consisted of temperature, pH, specific conductance, salinity 

and dissolved oxygen. These measurements were conducted prior to sample collection. 

The Remedial Investigation/Feasibility Study, Sampling and Analysis Plan (SAP) for Sites 

6,948, and 69 limited the sampling references sites to two stations in the White Oak River 

Basin (Baker, 1992). One of the stations was to be used as the reference for the lmarine 

stations, and the other was to be used as the reference for the freshwater station. The 

reference stations were selected to be as ecologically similar to the sampling stations for Sites 

6,9, 48, and 69. The reference fish and benthic macroinvertebrate station for OU No. 2 was 

established in Pettiford Creek (freshwater) which is located in the White Oak River Basin (see 

Figure 4-l in the Ecological Risk Assessment). 

The White Oak River watershed is smaller than the New River watershed (see Figure 4-1 in 

the Ecological Risk Assessment). It begins in the Hoffman Forest and flows approximately 48 

miles and empties into the Atlantic Ocean. Approximately 7’7 percent of the watershed is 

within the Hoffman Forest and the Croatan National Forest. This watershed has very little 

development, with Swansboro being the largest town. Therefore, because there is not much 

development in this watershed, it was chosen as a good reference station. 

Pettiford Creek was chosen as the location for the reference station. This station is similar to 

the stations in Wallace Creek in that it has a salinity gradient from fresh to mesohaliue at its 

mouth. 

2.4.8.1 Fish and Crabs 

This section discusses collection of the fish and crab samples in Wallace Creek, Bear Head 

Creek, arid Pettiford Creek. . 

A literature review was conducted to determine the fmh species that may potentially be 

exposed to contaminants in the surface water/sediment exposure pathway. This review 

included compiling information from State and Federal natural resources agencies. In 

addition, Baker’s experience in sampling similar areas formed a basis for a database of 

expected species for the area. 

Originally, three species of fish were to be sampled, with each species being a representative of 

one of three trophic (feeding) groups, which included a first order predator, a second order 
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predator, and a third order predator. In addition, a minimum of ten individuals per specie, if 

available, of adult fish of preferably uniform size were to be composited and analyzed for whole 

body burden and fillet burden of chemicals, with the same species of fmh being sampled from 

each station. A fish species was successfully collected if the above requirements were 

satisfied. These requirements were identified to Baker by the U.S. Fish and Wildlife Service 

as part of the Work Plan review. 

Sampling variability Can prevent the same species of fish from being sampled at each station 

because either the preferred species was not captured, or adequate numbers of uniform-&e 

individuals were not captured. Therefore, if the preferred species was not succe!ssfully 

collected to satisfy the above requirements, a substitute species was collected that, if possible, 

exhibiting a similar trophic position in the estuarine ecosystem. 

Wallace Creek 

This section discusses collection of the fish and crab samples in Wallace Creek including the 

station locations and sampling procedures. 

station Locations 

Fish and crabs were oollected from four stations in Wallace Creek One station was located 

upstream of OU No. 2 (6WC4A), one station was located adjacent to OU No. 2 (6-WC6A), and 

two stations were located downstream of OU No. 2 (6WC9A and 6-WCllA) (see Figure 2-13). 

Station 6WC4A was located on Wallace Creek approximately 100 feet upstream of Piney 

Green Road. This station was relocated downstream from the proposed station location (see 

the Sampling and Analysis Plan [SAP] [Baker, 19921) because debris obstructed upstream 

boat access during the time of sampling, Station 6WC6A was located on Wallace Creek 

between Piney Green Road and Holcomb Boulevard. Station 6-WC9A was located on ‘Wallace 

Creek approximately 16CKt-1566 feet downstream of Holcomb Boulevard, while Station 6- 

WCllA was located on Wallace Creek approximately 5OCl feet downstream of it’s confluence 

with Bear Head Creek. 

2-53 



CLEJ-01272-3.13-08/20/93 

Sampling Procedures 

Fish were collected in Wallace Creek using gill nets and a boat-mounted electrofisher. The 

electrofisher was used when the salinity was in the appropriate salinity range. See Talble 41 

in the Ecological Risk Assessment for a listing of the sampling procedure used at each station. 

The fish sampling via electroshocking was conducted using a Smith-Root, Inc. electrofisher 

powered by a 5,900-watt portable generator. A DC current was applied utilizing the boat as a 

cathode and a hand-held electrode as the anode. The length of shocking time per subsection 

was recorded as seconds of applied current. Stunned fmh were collected with one-inch mesh or 

smaller dip nets handled by members of the field sampling team. 

The gill nets were six feet deep by 50 feet long with two-inch square mesh and an approximate 

twine break strength of 29 pounds. The nets were deployed approximately at the locations 

shown on Figure 2-13. Weights were attached to the nets to secure them on the bottom of the 

stream and yellow bouys marked with “Baker Environmental” were attached to the tops of the 

nets. The nets were deployed in the morning or evening, and they were checked for fish within 

twelve hours after deployment. 

The collected fish species were identified, measured, and counted. The small fish (less than 20 

mm) were weighed in groups of 10 or 20 because of their low individual weight; the larger fish 

were weighed individually. In addition, blue crabs that were captured in the gill nets were 

collected, measured, and weighed. The proportion of individuals as hybrids and the proportion 

of individuals with disease, tumors, fin damage, and skeletal anomalies was recorded at each 

station. 

Most of the fish species were processed in the field and returned alive to the creeks. Some 

specimens that presented taxonomic difficulties were preserved in 10% formalin and 

transported to the Baker Ecological Services Laboratory for taxonomic work At a minimum, 

one representative fish from each species was preserved in 10% formalin as a voucher 

specimen. 

An attempt was made to collect ten individuals from three different species with each species 

being a representative of one of the three trophic groups for the tissue analysis. However this 

success rate was not achieved at any of the stations. The fish were placed individually into 

clean ziploc or plastic garbage bags and stored on ice for whole body or fillet tissue analysis. 
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The blue crabs were placed individually into clean ziploc bags and stored on ice for whol.e;body 

analysis. The bags were labeled with the date and station location. The fish and crabs were 

frozen prior to being shipped to Ceimic, Inc. for chemical analysis. Table 42 in the E&logical 

Risk Assessment shows the number and total weight of the fish and blue crab samples sent to 

Ceimic. 

Bear Head Creek 

This section discusses collection of the fish and crab samples in Bear Head Creek includtng the 

station locations and sampling procedures. 

Station Locations 

Fish and crabs were collected from three stations in Bear Head Creek. One station was Ilocated 

upstream of OU No. 2 (6-BH2A), one station was located adjacent to site OU No. 2 (6-BH4A), 

and one station was located downstream of OU No. 2 (6BH6A) (see Figure 2-13). 

Station 6-BH2A was located on Bear Head Creek approximately 1,000 feet upstream of Piney 

Green Road. This station was located further downstream than proposed in the sampling and 

analysis plan (Baker, 1992) because the proposed sampling location could not be accessed due 

to vegetation overgrowth. Station 6-BH4A was located on Bear Head Creek between Piney 

Green Road and Holcomb Boulevard. Finally, Station 6-BH6A was located on the Bear Head 

Creek approximately 1,500 to 2,000 feet downstream of Holcomb Boulevard. 

Sampling Procedures 

Fish were collected in Bear Head, Creek using gill nets and a backpack electrofisher. The 

electrofisher was used when the salinity was in the appropriate salinity range for use of the 

electrofsher. 

The fmh sampling via electroshocking was conducted using a Smith-Root, Inc. electrofisher 

powered by a 300~watt portable generator. A DC current was applied utilizing a “rattail” as 

the cathode and a hand-held electrode as the anode. Blocking seines were placed downstream 

and upstream of the shocking areas to aid in the collection of the fish. The length of shocking 

time per subsection was recorded as seconds of applied current. Stunned fish were collected 

with one-inch mesh or smaller dip nets handled by members of the field sampling team. 
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Gill nets, similar to those used in Wallace Creek, were used to collect fish in Bear Head Creek. 

The same sample collection and sample processing procedures used in Wallace Creek were 

conducted in Bear Head Creek Fish that were collected were processed for population 

statistics and tissue analysis. 

Ravine- 

The ravine receives only runoff from Sites 6 and 82 and therefore, it is only intermittent in 

nature. No fish collection was proposed for this area in the SAP (Baker, 1992). 

Pettiford Creek 

This section discusses collection of the fish and crab samples in Pettiford Creek including the 

station locations and sampling procedures. 

Station Location 

The f& station was located upstream on Pettiford Creek where the salinity was close to zero. 

Several locations with good electrofishing potential (based on salinity) were shocked, however, 

the yield was very low. Gill nets were not proposed for this station in the SAP (Baker, 1992). 

Sampling Procedures 

Fish were collected in Pettiford Creek using a boat-mounted electrof~her. The same rsample 

collection and sample processing procedures used in Wallace Creek were conducted at the 

Pettiford Creek station. All fish that were collected were processed for population statistics; 

no fish at this station were collected for tissue analysis. 

2.4.6.2 Benthic Macroinvertebrate 

This section discusses collection of benthic macroinvertebrate samples in Wallace Creek, Bear 

Head Creek, and Pettiford Creek. 
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Wallace Creek 

This section discusses collection of the benthic macroinvertebrate samples in Wallace Creek 

including the station locations and sampling procedures. 

Station Locations 

Benthic macroinvertebrates were collected from four stations in Wallace Creek. One station 

was located upstream of OU No. 2 (6-WC3A), one station was located adjacent to OU No. 2 

(6WC6A), and two stations were located downstream of OU No. 2 (6-WC9A and 6-WCllA) 

(see Figure 2-13). 

Station 6-WC3A was located on Wallace Creek approximately 3,000 to 4,000 feet upstream of 

Piney Green Road. At the time this sample was collected, the path in the water was not being 

obstructed as it was when the fish sample was collected. Station 6-WC6A was located on 

Wallace Creek, between Piney Green Road and Holcomb Boulevard. Station 6-WC9A was 

located on Wallace Creek approximately 1,060-1,590 feet downstream of Holcomb Boulevard, 

and Station 6WCllA was located on Wallace Creek approximately 500 feet downstream of its 

confluence with Bear Head Creek. 

Sampling Procedures 

Benthic macroinvertebrates were collected from a boat using a standard ponar grab,. The 

dimensions of the ponar are 23 x 23 cm (9 x 9 in.) for a sampling area of 529 cm2 or O.O!i29 m2 

031 iIl2). 

The ponar was deployed from the boat, which was positioned in slightly different locations for 

each replicate to prevent the ponar from r-e-sampling the same area. After retrieving the 

ponar with a sediment sample, it was opened into a clean tub and the sediments were removed 

with a teflon spatula. The sediments were transferred to a 0.5 mm sieve that was agitated (by 

hand) in a tub half-full of water to remove the small particles. The remaining contents in the 

sieve were transferred into X-ounce plastic sample jars. The jars were filled up to one-half 

full with sediments and buffered formalin solution (10% by weight) was added to the 

remainder of the jar to preserve the bent&c macroinvertebrates contained in the sediments. A 

100% cotton paper label, marked in pencil with the sample number, was placed inside the jar. 
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The outside of the jar was labeled with the sample number using a black permanent marker to 

identify the sample containers. 

After all the benthic sampling at OU No. 2 was completed, the sample jars were transported to 

the Baker Ecological Laboratory for sample processing. Sample processing included w’ashing 

each sample through a 0.5 mm sieve, transferring the washed sample back into the jar, and - 

adding- 70% isopropyl alcohol, as a preservative, to the washed sample in the jar. A. small 

amount of rose bengal was added to each jar to stain the benthic macroinvertebrates a pink- 

red color to aid in the sorting process. The rose bengal stains the tissue cells of the organisms 

,, and helped to distinguish them from plant and other materials in the sediments. 

The bent&c macroinvertebrates were stained for at least 24 hours prior to sorting under a 

dissecting microscope. The benthic macroinvertebrates were removed fiorn the sediments 

using a pair of forceps, and placed into glass vials containing 70% isopropyl alcohol and a. 100% 

cotton paper label marked in pencil with the sample number. A one-fourth aliquot of r;ample 

6-WC3A was sorted because of its large sample volume. The number of individuals from that 

aliquot was multi$ied by four to obtain the total number of individuals in the sample. The 

vials were sealed with cotton and placed into a jar containing 70% isopropyl alcohol. The date, 

sorting time, approximate number of benthic macroinvertebrates collected, and the name of 

the person who sorted the sample were recorded on a sample processing log sheet. 

The same sorting procedures outlined above were repeated as a QA/QC measure, wirth any 

additional species identified being placed into their respective vials. A senior environmental 

scientist was employed to perform this &A/&c measure. Fifty-percent of a sample was 

resorted. If more than five percent of the individuals were missed during the initial sorting, 

than the rest of the sample was resorted. If less than five percent of the individuals were 

missed during the initial sorting, than the rest of the sample was not resorted. 

The date, sorting time, number and type of additional organisms found and percent of sample 

that was QA/QCed were recorded on the sample processing log sheet. The vials containing the 

benthic macroinvertebrates were sent to RMC Environmental Services for taxonomic 

identification. 
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Bear Head Creek 

This section discusses collection of the benthic macroinvertebrate samples in Bear Head Creek 

including the station locations and sampliug procedures. 

Station Locations 

Benthic macroinvertebrates were collected from three stations in Bear Head Creek. One 

station was located upstream of OU No. 2 (6-BH2A), one station was located adjacent to OU 

No. 2 (6-BH4A), and two stations were located downstream of OU No. 2 (6-BH6A) (see 

Figure 2-13). 

Station 6-BH2A was located on Bear Head Creek approximately 1,699 feet upstream of Piney 

Green Road. This station was located further downstream than proposed in the SAP (Baker, 

1992) because the proposed location could not be accessed due to vegetation overgrowth. 

Station 6-BH4A was located on Bear Head Creek between Piney Green Road and Holcomb 

Boulevard. Finally, Station 6-BH6A was located on Bear Head Creek, approximately :1,500- 

2,690 feet downstream of Holcomb Boulevard. 

Sampling Procedures 

Benthic macroinvertebrates were collected using the same procedures used in Wallace Creek. 

The only deviation from the procedures occurred at Stations 6BH2A and 6-BEMA. The ponar 

samples collected at these stations were collected by standing in the creek and releasing the 

ponar, as opposed to deploying the ponar from the boat. The sample processing procedures 

remained the same for these samples. 

A one-fourth aliquot of sample 6-BH6A was sorted because of its large sample volume. The 

number of individuals from that aliquot was multiplied by four to obtain the total number of 

individuals in the sample. 

Pettiford Creek 

This section discusses collection of the benthic macroinvertebrate samples in Pettiford Creek 

including the station location and sampling procedures. 
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Station Locations 

Pettiford Creek, located within the White Oak Watershed was chosen as the location for the 

reference station. 

Sampling Pmcedures 

Benthic macroinvertebrates were collected in Pettiford Creek using the ponar grab deployed 

fkom the boat. The same sample collection and sample processing procedures used in Wallace 

Creek were conducted at the Pettiford Creek station. 

25 RI Field Investiorations Performed at Site 9 

The field investigations performed at Site 9 commenced on September lo,1992 and coutinued 

through November 10, 1992. The field program implemented at Site 9 consisted of a 

Preliminary Site Survey (discussed in Section 2.3); a soil investigation including drill& and 

sampling, and a groundwater investigation including monitoring well installation (shallow 

and deep wells) and groundwater sampling. Table 2-15 summarizes the project objectives, 

criteria for meeting the objectives, and general investigative methods for the RI performed at 

Site 9. The following sections discuss these investigative activities. 

Site 9 is located between Pines Green Road and Holcomb Boulevard along the southern border 

of OU No. 2 (refer to Figure l-3). Bear Head Creek is located approximately 500 feelt to the 

north of the site. The site is bordered by unnamed streets (unpaved roads) to the east and west 

and encompasses an area of approximately 2.6 acres. An asphalt-lined pit is present at this 

site. This pit is currently used to conduct training exercises for extinguishing fues. An 

oil/water separator is located just south of the pit as shown on Figure 2-14. The oil/water 

separator is used to collect water from fm pit training exercises and storm water that falls 

into the pit. The recovered product collected in the oil/water separator is disposed of off site. 

Two groups of above ground storage tanks (two tanks in each group) are located just west- 

northwest of the training pit. 

26.1 Soil Investigation 

The soil investigation performed at Site 9 was intended to identify contaminants of concern 

(i.e., petroleum hydrocarbons, solvents, etc.) and evaluate’ their distribution at the site. The 
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TABLE 2-16 

SUMMARY OF REMEDIAL INVESTIGATION OBJECTIVES FOR FIRE FIGHTING PIT 
SITE 9 

REMEDIAL INVESTIGATION CTO-0183 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Medium or 
Area of Concern RI Objective Criteria for Meeting Objective Proposed Investigation/Study 

1. Soil la. Assess the extent of soil Determine contaminant levels in Soil Investigation 
contamination at the surface and subsurface soils at 
training pit and surrounding former storage areas. . 
area. 

lb. Assess human health and Determine contaminant levels in Soil Investigation 
ecological risks associated surface and subsurface soils. Risk Assessment 
with exposure to surface 
soils. 

1C. Assess areas of surface soil Determine contaminant levels in Soil Investigation 
contamination due to site surface soils at downslope drainage 
rUnOff. areas. 

b. Groundwater 2a. Assess health risks posed by Evaluate groundwater quality and Groundwater Investigation 
future usage of the shallow compare to ARARs and health- Risk Assessment 
groundwater near Site 6. based action levels. 

2b. Assess potential impact to Characterize on-site groundwater Groundwater Investigation 
groundwater i+om fuel- quality and groundwater quality 
contaminated soil. downgradient from Site 6. 

2c. Evaluate hydrogeologic Estimate hydrogeologic Surface water level measurements in 
characteristics. characteristics of the shallow Bear Bead Creek 

aquifer (flow direction, groundwter 
gradient, etc.). 
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investigation performed was also to evaluate potential human health risks and ecological 

impacts associated with previous and ongoing fire training activities. Table 2-15 summarizes 

the specific RI objectives for the soil investigation. 

2.5.1.1 Drilling Procedures 

Drilling activities at Site 9 commenced on September 16, 1992 and continued through 

September 26,1992. The drilling program implemented at Site 9 was intended to investigate 

shallow and deep physical (i.e., geologic and hydrogeologic) and chemical (i.e., contaminant 

distribution) conditions. Figure 2-15 depicts the drilling locations at Site 9. Appendix (3 (C.12 

and C .13) summariz es the number of soil borings and depths. 

Drilling procedures (including sampling intervals, air monitoring, level of personal protection, 

decontamination procedures, handling of investigative derived wastes, etc.) implemented at 

Site 9 were the similar as those discussed for Sites 6 and 82 in Section 2.4.3.1 for both shallow 

and deep drilling. As described in Section 2.4.3.1, shallow drilling was accomplished using the 

HSA technique while deep drilling was accomplished using the mud-rotary technique. Test 

Boring Log Records and Test Boring and Well Construction Records, describing soil conditions 

at Site 9 are presented in Appendices D (D.ll) and E (E.3). 

2.5.1.2 Soil Sampling 

Soil samples were collected throughout Site 9 for soil classification purposes and analytical 

testing. This sections provides a summary of sampling locations, procedures, and analytical 

methods for Site 9 sampling activities. 

Sampling Locations 

Figure 2-15 depicts the sampling locations at Site 9. As shown on Figure 2-15, sampling grids 

were established within Site 9 at approximate 25-foot centers (refer to Table 2-3). The grids 

encompass the AST areas, the fure training pit, and the oil/water separator. These areas were 

selected since those structures serve as potential sources of contamination. Note that samples 

collected at 9GW4 (soil boring advanced for monitoring well installation) served as site- 

specific background samples. Appendix C (C.12 and C.13) provides a summary of the number 

of samples collected, their depths, and analytical parameters tested. 
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Originally in the Final RI/FS Work Plan; 39 soil borings (SBl through SB39) were proposed at 

Site 9. Samples collected from soil borings SB18, SB19, SB23, SB26, SB29, SB33, SB37, SB38, 

and SB39, which were obtained in September 1992, exhibited elevated total petroleum 

hydrocarbon (TPH) concentrations (i.e., above 166 mg/kg). Accordingly, 16 additional surface 

soil samples collected and analyzed for TPH (selected samples were also analyzed for full TCL 

organics and TAL inorganic& in order to further evaluate the extent of TPH contaminated 

soils. These additional borings are located south of the oil/water separator and east of the fire 

training pit. Note that only surface soils were collected because the TPH were predominantly 

detected in surface soils from the borings mentioned above. 

Sampling Procedures 

Soil samples obtained at Site 9 were collected by employing the same techniques as de,scribed 

in Section 2.4.3.2. As mentioned in Section 2.4.3.2, samples were collected via a drill rig 

(i.e., inside augers and split-spoons) or a hand auger. Samples retained for laboratory 

analyses from soil borings were collected from the surface and just above the water table (a 

third sample was also submitted if evidence of contamination was noted); samples retained for 

laboratory analysis from soil borings advanced for monitoring well installation were obtained 

from just above and just below the water table. Sampling depths are summarized in 

Appendix C CC.12 and C.13). Note that the sample preparation procedures implemented at 

Site 9 were the same as those described for Sites 6 and 82. 

Analytical Requirements 

As shown in Appendix C (C.12 and C.13),78 of the samples collected at Site 9 were analyzed 

for TPH and 30 samples were analyzed for full TCL organics and TAL inorganic (refer to 

Tables 2-5 and 2-6 for analytical~ methods). Soil samples collected from soil borings were 

analyzed for TPH or TCL organics/TAL inorganics, while samples collected from soil borings 

advanced for monitoring well installation were analyzed for TCL organics/TAL inorganics 

only. TPH analyses were performed using EPA Method 418.1. Two samples were also 

collected (AST-SB18) for grain size analysis to evaluate subsurface physical conditions. 

Quality Assurance and Quality Control Samples 

Field quality assurance and quality control (QA/QC) samples were also collected during the 

sampling program at Site 9. The frequencies and types of QA/QC samples obtained were the 
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same as those described for Sites 6 and 82 in Section 2.4.3.2 (refer to Table 2-4). Table -2-16 

summarizes the QA/BC sampling program implemented for the soil investigation. 

2.5.1.3 Field Screeninp and Air Monitoring; 

Air monitoring and field screening procedures were implemented during drilling and 

sampling activities for health and safety and initial contaminant monitoring. The prokedures 

implemented were the same as those described in Section 2.4.3.3. 

2.5.2 Groundwater Investigation 

The groundwater investigation performed at Site 9 was intended to identify contaminants of 

concern and evaluate their distribution at the site, and evaluate groundwater flow patterns. 

Specific objectives of the groundwater investigation are summarized on Table 2-15. The 

following discusses monitoring well installation, well development, and water level 

measurement procedures, as well as groundwater sampling activities. 

2.5.2.1 Monitorina Well Installation 

Six shallow (denoted as 9GW4 through 9GW8) and one deep (6GW7D) monitoring well were 

installed at Site 9 [three existing wells (9GW1,9GW2, and 9GW3) are present at the site]. The 

locations of the existing and newly installed wells are shown on Figure 2-16. The monitoring 

wells were installed to collect shallow and deep groundwater samples for characterizing the 

nature and horizontal extent of potentially impacted groundwater and to evaluate 

groundwater flow patterns at the site. Location selection of the newly installed wells was 

based on the results of a previous investigations (ESE, 1991) and groundwater flow patterns at 

the site. Table 2-17 provides a summary of the rationale for the monitoring well locations at 

Site 9. 

Monitoring well installation procedures (i.e., drilling procedures, well construction and _ 

materials, screen lengths, well diameter, etc.> implemented at Site 9 for both the shallow and 

deep wells were the same as those described in Sections 2.4.4.1 for Sites 6 and 82 (refer to 

Figure 2-9 for typical well completion details). The shallow wells were in&a&d at depths 

ranging from 18.4 (9GW8) to 21.5 feet bgs (9GW7S) while deep well 9GW7D was installed at 

110 feet bgs. Well construction details for the newly installed shallow and deep wells are 

summarized on Table 2-18 and well construction diagrams are shown on the Test Boring and 
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TABLE 2-16 

SUMMARY OF FIELD QUALITY ASSURANCE/QUALITY CONTROL 
SAMPLING PROGRAM FOR T?IE SOIL INVESTIGATION 

SITE 9 
REMEDIAL INVESTIGATION cTo-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

&A/&C Sample (1) 
Frequency 

of Collection 

Trip Blanks (2) One per Cooler 
Field Blanks One per Event (4) 
Equipment Binsates (5) One per Day 
Field Duplicates (6) 10% of Sample 

Number 
of 

Samples Analytical Parameters (3) 

ITPH - 

Notes: (1) QA/QC sample types defined on pages 2-12 and 2-13 in text. 
(2) Trip blanks submitted with coolers which contained samples for volatile 

analysis. Samples analyzed for TCL Volatiles only. 
(3) Parameters analyzed according to procedures outlined on Tables 2-5 and 2-6. 
(4) An event is defined as one 14 day period. Field blank collected from a potable 

water source used for decontamination of heavy equipment. Source was a f=e 
hydrant located at Site 9. 

(5) Equipment rim&es collected from various sampling equipment (e.g., split 
spoons, stainless steel spoons, hollow stem augers, etc.). Note that samples 
were collected daily but were analyzed every other day of sampling event. 
Accordingly, the number of samples presented represents the number of 
samples analyzed. 

(6) Field duplicate samples collected from soil borings presented in Appendix ET. 
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TABLE 2-17 

PHASE I MONITORING WELL SUMMARY AND RATIONALE 
SITES 9 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Site 
No. Well Designation General Location Purpose 

9 9GWl*, 9GW6, Near the fire Monitor on-site groundwater qualit; 
9GW7S, and training pit and oil in the sur&iaVaquifer where 
9GW8 water separator ongoing fire training exercises occur. 

9GW2*, 9GW3*, North of the tie Monitor downgradient groundwater 
and 9GW7 training area quality in the surficial aquifer. 

9GW7D North of the Monitor downgradient groundwater 
training area quality in the deep aquifer. 

9Gw4 Southeast of Site 9 Monitor upgradient (site-specific 
background well) groundwatir 
quality. 

Note: * - Denotes existing monitoring well. 
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SUMMARY OF NEWLY INSTALLED WELL CONSTRUCTION DETAILS 
SITE 9 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Screen 
Interval 

Well Depth Depth 
(feat, below (feet, below 

ground eurface) ground aurfam) 

Top of PVC Ground 
Casing Surface 

Elevation (1) Elevation 
(feet, above 14) (feet, above mid) 

Depth to Depth to 
Sand Pack Bentonite Stick-Up 
(feet, below (feet, below (feet, above 

ground eurfaee) ground muface) ground m-face) 

Boring Depth 
(feet?, below 

ground surface) 
Date 

Installed Well No. 

4.0 I 2.3 I 2.4 30.70 28.3 21.3 9GW4 9123192 

2.2 I 1.0 I 2.8 9GW6 9122192 30.81 28.0 19.6 

31.31 28.7 20.2 2.9 I 1.9 I 2.6 9GW6 9123192 

9GW7S 9123192 28.76 26.2 22.0 5.0 3.0 2.56 

98.5 93.0 2.5 9GW7D@) 9129192 29.10 26.6 110.0 110.0 I 100-109 

9GW8 9123192 28.39 26.0 19.0 18.4 1 3.6-18.0 2.0 I 1.0 I 2.4 

Notes: (1) msl - mean sea level 
(2) Deep Monitoring Well 

Horizontal positions are referenced to N.C. State Plane Coordinate System (NAD27) CF = 0.9999216 from U.S.M.C. Monument Toney. G 
Vertical datum NGVD 29. F 
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Well Construction Records provided in Appendix E (E.3). 

2.5.2.2 Well Develonment Procedures 

Following well constructioi and curing of the bentonite seal, each newly installed shallow and 

deep well were developed to remove fine-grained sediment from the screen and to elablish 

interconnection between the well and the formation. Well development procedures employed 

at Site 9 were the same as those described in Section 2.4.4.2. 

. 

Well Development Forms summarizing this information are provided in Appendix G (G.3). 

2.5.2.3 Water Level Measurements 

Static water level measurements were collected from top-of-PVC casing (TOC) reference 

points at each existing and newly installed well at Site 9. Phase I groundwater data were 

collected from all site wells on September 15 and 30, and October 26, 1992. Water level 

measurements were obtained using the same methods as described in Section 2.4.4.3. 

All newly installed monitoring wells were surveyed to establish vertical elevation in 

relationship to mean sea level (msl) and horizontal control as described in Section 2.4.4.3. 

2.5.2.4 Groundwater Samnling 

The following section discusses sampling locations, sampling procedures, analytical 

requirements, &A/&C samples for the groundwater sampling program. Note that the 

sampling procedures employed at Site 9 were the same as those employed at Sites 6 and r82. 

Sampling Locations 

Groundwater samples were collected from all e&ting (3 wells total) and newly installed 

monitoring wells (6 wells total) at Site 9. Figure 2-16 shows the locations of monitoring wells. 

Note that monitoring well 9GW4, located south of Site 9, served as a site-specific baokbmund 

well (refer to Table 2-17 for sample location rationale). 
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Sampling Procedures 

Groundwater sampling procedures (i.e., including bailing procedures, field measurem.ents, 

sampling, handling, etc.) implemented at.Site 9 were the same as those described in Section 

2.4.4.5. 

Analytical Requirements 

Groundwater samples were analyzed for TCL organ& and TAL inorganic (total and dissolved 

metals, cyanide). EPA Methods 601 and 602 were implemented for analysis of volatiles. 

Additionally, a groundwater sample was collected from monitoring well 9GW8 for analysis of 

BOD, COD, TSS, TDS, TS, and TVS to evaluate the general groundwater chemistry for 

potential treatment options. 

Quality Assurance and Quality Control Samples 

Field &A/&C samples were also collected during the groundwater sampling program. The 

sample types are defined in Section 2.4.3. Table 2-19 summarizes the field QA@C sampling 

program for the groundwater investigation. 

2.6 Phase II Field Investigations Performed at Sites 6 and 82 

A second phase. of field investigations (Phase II) was initiated at Sites 6 and 82 in February, 

1993. The Phase II field investigation was initiated based on the results of the Phase I field 

investigation. In general, the Phase I investigation indicated that deep groundwater in the 

vicinity of Sites 6 and 82 is impacted by chlorinated hydrocarbons (note that the results of the 

Phase I investigation are presented in Section 4.0). Concentrations of chlorinated 

hydrocarbons are also present in the vicinity of Site 82 in the surficial groundwater, but less 

significant in magnitude than the deeper groundwater. Accordingly, the Phase II 

investigation focused on the surfmial and deep groundwater quality in the vicinities of Sites 6 

and 82. Phase II also further investigated potential source areas associated with the 

contamination identified during Phase I. 

The Phase II field investigation consisted of a soil gas survey, test pit sampling, soil borings, 

shallow and deep monitoring well installation, and soil and groundwater sampling. The 

Phase II field investigation commenced on February 18, 1993 and continued through 
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TABLE2-19 

SUMMARYOFF~ELDQUALITYASSURANCE/QUALITYCONTROL 
SAMPLINGPROGRAMFORTHEGROUNDWATERINVESTIGATION 

SITE9 
REMEDIALIN~TESTIGATI~NCTO-0133 

MCBCAMPLEJEUNE,NORTHCAROLINA 

Field Duplicates (6) 10% of Sample (6) TcLOrganics/TALInorganics 
Frequency 

J 

Notes: (1) QA/QC sample types defmed on pages 2-12 and 2-13 in text. 
(2) Trip blanks submitted with coolers which contained samples for volatile 

analysis. Samples analyzed for TCL Volatiles only. 
(3) Parameters analyzed accordii to procedures outlined on Tables 2-5 and 2.,6. 
(4) An event is defined as one 14 day period. Field blank was collected during 

groundwater sampling activities at Site 6 (same 14 day period). 
(5) Equipment rinsates collected from various sampling equipment (e.g., bailers, 

etc.). Note that samples were collected daily but were analyzed every other day 
of sampling event. Accordingly, the number of samples presented represents 
the number of samples analyzed. 

(6) Field duplicate samples collected from monitoring wells presented in 
Appendix N. 
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May 3,1993. The following sections provide a detailed description of the field methods 

employed. Note that many of the field methods employed during Phase II are the same as 

those employed during Phase I. Therefore, abbreviated descriptions may be used to 

summarize the Phase II field procedures in some cases. 

2.6.1 Soil Gas Survey 

A soil gas survey was conducted in portions of Sites 6 and 82 from February 18 through 

February 23,1993. The purposes of performing the survey in these areas were to: 1) identify 

potential source areas which may have contributed to the surficial contamination; 21 evahate 

the horizontal extent and distribution of contaminants in the surficial soil and groundwater; 

and 3) provide real-time data which were used to position the additional shallow monitoring 

wells installed during Phase II. The survey was performed by TARGET Environmental 

Services, Inc. (TARGET) and was supervised by Baker personnel. A copy of TARGET’s report 

is provided in Appendix U. The following provides a detailed description of the soil gas field . 

procedures and results. 

2.6.1.1 SarnDling Locations 

Soil gas samples and groundwater headspace samples were collected at the locations shown on 

Figure 2-17. Three grids were established (referred at grids A, B, and C) to assist in the 

sample collection. Grid A is located north of Site 82 and Wallace Creek and was established to 

evaluate potential contaminan t migration into Wallace Creek from off-site. Grid B is located 

in portions of Sites 6 and 82 and was established to: 1) evaluate the extent and distribution of 

known contamination in the area; 2) identify the source or sources of this contamination; and 

31 determine if contaminants are migrating downgradient into Wallace Creek from the south 

direction. Lastly, grid C is located east of Lot 203 across Piney Green Road and was 

established to evaluate potential contamination upgradient from Sites 6 and 82. A total of 

144 soil gas samples and six groundwater headspace samples were collected during the survey. 

2.6.1.2 SamDling Procedures 

Prior to sample collection, the three sampling grids were laid out. Sampling points within 

each grid were established at approximately loo-foot spacings. The groundwater sampling 

points, however, were placed at random locations within grid B based on the groundwater 

analytical results from Phase I and from the preliminary soil gas results. 
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Soil gas samples were collected by employing several steps. A l/2-inch hole was produced to a 

depth of approximately six feet by using a drive rod and slide hammer (also commonly referred 

to as a “slam bar”). The entire sampling system was purged with ambient air drawn through 

an organic vapor filter cartridge, and a stainless-steel probe was inserted to the full length of 

the hole and sealed off from the atmosphere. A sample of in-situ soil gas was then withdrawn 

through the probe and used to purge atmospheric air from the sampling system. A second 

sample of soil gas was withdrawn through the probe and encapsulated in a pre-evacuated glass 

vial at two atmospheres of pressure 115 pounds per square (psi)]. The self-sealing vial was 

detached from the sampling system, packaged, labeled, and stored for laboratory analysis. 

Sampling depths varied from two to six feet due to the presence of shallow groundwater. 

Excess soil was used to backfill the sampling holes. 

Groundwater samples were collected in slightly different manner than the soil gas samples. A 

stainless-steel rod was driven into the water table and a sample of groundwater was extracted 

through dedicated t&Ion tubing. The samples were collected in clean vials. Fifteen ml. of the 

sample Was then placed into a 30 ml vial and sealed with a teflon-faced butyl rubber septum 

for headspace analysis. 

Prior to the day’s field activities, all samplii equipment including the side hammer rods and 

probes were decontaminated by washing with an Alconox soap solution and rinsing 

thoroughly with distilled water. Internal surfaces were flushed dry using prepurified nitrogen 

or filtered ambient air, and external surfaces were wiped clean using clean paper towels. 

Field control samples were collected at the beginning and end of each day’s field activities, and 

after every twentieth soil gas sample. These QA/QC samples were obtained by inserting the 

probe tip into a tube flushed by a. 20 psi flow of pre-purified nitrogen and encapsulated as 

described above. The laboratory results of the analysis of these samples are reported on. Table 

1 in Appendix U. Concentrations of all analytes were below the reporting limit in all1 field 

control samples, indicating that the &A/&c measures employed were suffkient to prevent 

cross-contamination of the samples during collection. 

2.6.1.3 Analvtical Reuuirements 

All of the soil gas samples and the headspace groundwater samples collected during the field 

phase of the survey were analyzed according to EPA Method 601 on a gas chromatograph 
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equipped with an electron capture detector (ECD), and using direct injection of the soil gas or 

prepared headspace. As described in the previous section, groundwater samples were 

prepared for analysis by pouring 15 ml of the sample into a 30 ml vial. The vial was heated for 

10 minutes to volatilize hydrocarbons from the water. Specitlc analytes standardized for the 

ECD analysis were: 

1,l dichloroethene (1,l DCE) 

methylene chloride (CH2 Cl2) 

trans-1,2dichloroethene (tl,2DCE) 

chloroform (CHC13) 

1,ldichloroethane (ll-DCE) 

carbon tetrachloride (CC14) 

cis-1,2dichloroethene tcl,2-DCE) 

l,l,l-trichloroethane (l,l,l TCA) 

trichloroethane (TCE) 

1,1,2&richloroethane (l,l&TCE) 

tetrachloroethene (PCE) 

The chlorinated hyrdocarbons in this suite were chosen based on the analytical results from 

Phase I. 

In addition, selected samples (12, H2D, G3, H3, and 15) were submitted to Maryland Spectral 

Services, Inc. (MSS) in Baltimore, Maryland for analysis by gas chromatography/mass 

spectroscopy @C/MS). These samples were selected for laboratory analysis because elevated 

contaminant levels were detected in them using the ECD in the field. 

2.6.1.4 R&3ults 

Results of the soil gas sampling (and samples submitted for laboratory analysis) are 

summarized on Table 1 in Appendix U. Positive detections of volatile organic compounds 

(WCs) were detected at 17 soil gas sample points within grid B. VOC concentrations ranged 

‘from 1.1 to 1,360 micrograms per liter (ug/l). Tetrachloroethane (PCE) was the most 

commonly detected WC. Note that concentrations of VOC were not detected in either grids A 

0rC. 
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The distribution of PCE detected during the survey gas survey is presented on Figure 2-18. A 

major occurrence of PCE is centered at sample point 15 (1,360 ug/l) which is located near the 

southern portion of Site 82 in the vicinity of well cluster GGWlS/lD. Overall, the TCE 

concentrations generally decreased (to .l.l ug/l) north (or downgradient) of 15 with the 

exception of sample point G6 (81 ug/l). South (or upgradient) of 15, the TCE concentrations 

also decreased but remained somewhat elevated (1.6 to 221 ug/l). 

Overall, TCE contamination (based on the soil gas results) appears to be limited to grid B. The 

full extent of the contamination south of grid B toward Lot 203, however, was not defined. 

Based on TCE levels detected in samples Kl and Ll, it appears that contaminants may be 

impacting Wallace Creek. 

Groundwater headspace screening results are also provided on Table 1 in Appendix U. 

Concentrations of l,l-DCE, t-1,2DCE, c-1,2DCE, TCE, 1,1,2-TCA, and PCE were detected in 

groundwater samples W2, W3, and W5 (not all compounds were detected in all samples). Of 

the detected VOCs, t-1,2-DCE and c-1,2-DCE were the most commonly detected. Total VOC 

concentrations (sum of all positively detected volatile organic compounds) ranged ,frorn not 

detected to 792.8 ug/l QV5). 

The distribution of total VOCs in headspace groundwater samples is shown on Figure 2-19. 

The highest concentration of VOCs were detected in sample W5 which is locatednear the 

northern portion of grid B, just south of Wallace Creek. Note that the soil gas samples and 

groundwater sample W4, which is located nearby W5, did not contain any VOC levels. A 

second major occurrence of VOCs is also present at sample W3 (324.8 ug/l of total VOCs). This 

sample is located in the vicinity of sample 15 where elevated levels of TCE were detected from 

soil gas. 

2.6.2 Test Pit Activities 

Under Phase II field investigation, an area near the southern boundary of Site 82 was 

investigated. This investigation was conducted after review of folio- historical aerial 

photographs, information collected during a reconnaissance of a suspected source area, and 

magnetometer survey data conducted by Gee-Centers (Baker’s UXO subcontractor). From the 

aerial photography it was observed that activity once occurred in the general vicinity of the 

area to be investigated (just north of Lot 203). Reconnaissance of this area conducted in 

January of 1993, revealed numerous 5-gallon containers of unknown material (believed to be 
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lubrication oil). In January of 1993, Gee-Centers (under the supervision of Baker personnel) 

performed a magnetometer survey of this area and discovered at least seven distinct magnetic 

anomalies present at this area. Accordingly, test pits were recommended in this <area to 

identify the source of the magnetic anomalies and a potential organic contamination source. 

On March 2,1993, Gee-Centers (under the supervision of Baker personnel) identified seven 

northern and southern poles of the magnetic anomalies in this area. These seven locations 

were then marked, and perpendicular transects were staked out at each location. Test pit 

operations for these seven locations were conducted on March 3, 1993 and were primarily 

conducted as exploratory excavations to assess the contents of past disposalburi’al operations. 

Test pits varied in length and depth, and were dependent upon the following conditions:: 

l Space limitations imposed by the site (i.e., wooded areas limited movement of backhoe) 

l The capabilities and limitations of the excavation equipment (i.e., depth of excavation 

was limited to the length of the boom on the backhoe) 

l The amount and type of debris excavated (Le., large amountsof communication wire 

were encountered during the excavations) 

l The depth of the water table 

Air monitoring was performed during the teat pit operations with a radiation meter, and a 

PID meter. On site personnel performing the test pit excavations were required to maintain a 

Health and Safety Level of Protection, requiring at a minimum chemical resistant SIanex 

overalla, and Self Contained Breathing Apparatus’s @CBA&. Gee-Center personnel, if the 

conditions warranted, were to identify unexploded ordnance unearthed during the 

excavations. 

2.6.2.1 Sampling Locations 

As stated previously, the review of aerial photographs, a site reconnaissance, a,nd the 

magnetometer survey were the basis for both the investigation and the corresponding sample 

locations. 
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A total of seven trenches (S--l through 6-‘J!37) were identifbd in the investigation. area. 

Trenches 6-TB5 and 6-TB6 when excavated, however, were joined into one long trench due to 

their proximity to each other. 

Soil sampling locations, within each trench, were determined in the field based on visual 

observations and PID air monitoring results. Samples were collected at areas were elevated 

PID readings occurred. The investigation area and the corresponding trench locations are 

depicted in Figure 2-15. 

- 

2.6.2.2 SamulingProcedures 

Upon delineation of the buried material, and the stakii of perpendicular trench transects, 

trench excavation activities were initiated. Excavation was conducted with a Case 580 

backhoe, equipped with a three-foot long bucket. Due to the heavily wooded area, which 

restricted back hoe access, trenches were no more than 10 feet in length and 10 feet in depth. 

Samples were collected utilizing both grab and compositing methods. One sample was 

collected from each of the following test pits: 6TP2, 6-TP3, 6-TP4, 6-TP5, and 6=TP7. A 

duplicate sample was collected from test pit 6-TP5, and was given the sample designation of 6- 

TP5D. A sample was not collected from 6-TPl because no PID readings or no visible soil 

staining and/or contamination. Test pit 6-TP5 had several, 1 and bgallon containers buried 

within it and an additional sample was taken of the waste material present in the container. 

Information regarding sample depth and tMings were recorded in a field log book and 

transcribed onto Test Pit Logs. Appendix D (D. 12) provides Test Pit Logs with descriptions of 

material encountered and approximate depth. No geological characterization was performed 

on test pits because several soil borings and well installation boreholes in the area provided a 

detailed subsurface description. 

Excavated soil was stockpiled on the side and the trench backfilled upon completion. Also, the 

backhoe bucket was decontaminated with high-pressure steam before excavation activities 

were initiated and upon completion of each trench. 

2.6.2.3 Analvtical Beouirements 

Samples collected from the trenches were shipped for laboratory analysis to Ceimic. Sample 

were analyzed for full TCL (i.e., volatiles, semi-volatiles, pesticides, and PCBs) and full TAL 
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(i.e., total metals) parameters. Both the TCL and TAL parameters were performed under 

Contract Laboratory Protocol and Level IV data quality. The second sample from test pit 6- 

TP5-02 was also sent to Ceimic, but had an Infrared Spectroscopy scan performed on it. All 

analytical results are presented in Appendix L. 

2.6.3 Soil Investigation 

The Phase II soil investigation was initiated to further evaluate areas of concern which were 

identified during the Phase I investigation and soil gas survey. The investigation consisted of 

drilling/installing five shallow soil borings (less than 10 feet bgsl, and four shallow and seven 

deep soil borings which were completed as monitoring wells. The five soil borings were 

installed near the northern boundary of Site 82 to evaluate potentially impacted soils 

downgradient from a suspected source area (area identified from soil gas survey and Phase I 

analytical results). Moreover, the monitoring wells were installed within and adjacent to 

Sites 6 and 82. The following sections describe the field methods employed for the 

investigation. 

2.6.3.1 Drilling Procedures 

Drilling activities for the Phase II investigation commenced on March 3,1993 and continued 

through April 13, 1993. The shallow soil borings were advanced by using a hand auger 

according to the procedures outlined in section Section 2.4.3.1. A hand auger was used to 

install these borings because access with a drill rig was not possible due to the marshy 

conditions near the borings. Soil borings advanced for shallow and deep monitoring well 

installation were completed using the same methods (i.e., shallow borings advanced using 

hollow stem augers and deep borings advanced using a combination of augers and mud rotary 

drilli& as those described in Section 2.4.3.1. Phase II drilling locations are shown on Figure 

2-8 and the borings depths are provided in Appendix C (C .6 and C. 11). 

Two of the deep soil borings advanced for monitoring well installation, (referred1 to as 

“6GW15D Boring” in Appendix E, 6GW15D, and GGWlDA, experienced difficulties dkilling 

and well installation. The initial boring for deep well 6GW15D was advanced to 52 :feet on 

March 290 and 31,1993. The boring, however, could not be advanced below this depth because 

the drilling mud could not be circulated in the borehole (i.e., loss of circulation). Several 

attempts were made to advance this boring but were unsuccessful. Accordingly, a second 

boring (referred to as “6GW15D well” in Appendix E) was advanced to a depth of 160 feet in 
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the vicinity of the initial boring for the installation of well 6GW15D. Note that the abandoned 

boring was backfilled to ground surface with a bentonite/grout slurry. 

A similar situation also occurred at boring 6GWlDA (referred to as “6GWlDA Boring” in 

Appendix El. On April 3,1993, the initial soil boring for deep well 6GWlDA was adv,anced to 

12’7 feet but also experienced a loss of @rculation. Accordingly, this boring was abandoned 

(i.e., backfilled with a bentonite/grout slurry) and a second boring (referred to as “6GWlDA 

well” in Appendix E) was advanced to a depth of 236.5 feet for the installation of well 

6GWlDA. 

2.6.3.2 Soil Samniing 

Soil samples were collected from the shallow soil borings and the shallow and deep soil borings 

advanced for monitoring well installation. The locations of the soil samples are shown on 

Figure 2-8. The sampling procedures implemented during the Phase II investigation were the 

same as those described in Section 2.4.3.2. Samples ‘colkted fkom the hand auger borings 

were obtained from the surface and from just above the water table. Moreover, samples 

collected from the shallow and deep soil borings advanced for monitoring well installation 

were obtained fkom just above and just below the water table. Sample depths are summarized 

in Appendii C fC.6 and C.11). All samples were analyzed for TCL volatiles only because these 

compounds were the contaminants of concern identified during the Phase I investigation. 

Additionally, field &A/&c samples (i.e., trip blanks, field blanks, equipment rinsates, and 

duplicate samples) were collected at the same frequencies as those described on Table 2-6. 

2.6.4 Groundwater Investigation 

The Phase II groundwater investigation was initiated based on the analytical results from the 

Phase I investigation. The investigation consisted of monitoring well installation, stal?f gauge 

installation, water level measurements, and groundwater sampling. The following sections 

describe the methods employed during the investigation. 

2.6.4.1 Monitoring Well Installation 

Additional shallow (6GW31, 6GW32, 6GW33, and 6GW34) and deep (GGWlDA, 6GW30D, 

6MW3D, 6GW15D, 6GW35D, 6GW36D, and 6GW37D) monitoring wells were installed at 

Sites 6 and 82 to further evaluate the horizontal extent of surficial VOC impacted 
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groundwater, and the horizontal and vertical extent of deep VOC impacted groundwater. 

Three temporary shallow wells (TW-1, TW-2, and TW-3) were also installed to evaluate 

potential contaminant migration into Wallace Creek. As stated previously, the location of the 

Phase II monitoring wells was based on Phase I analytical data, and the soil gas survey. Table 

2-20 provides a summary of well location rational for the Phase II wells. 

Shallow Wells 

Shallow monitoring wells 6GW32, 6GW33, and 6GW34 are located within Site 82 while 

6GW31 is located within Lot 203 as shown on Figure 2-8. Wells 6GW32,6GW33, and 6GW34 

were installed to evaluate surficial groundwater quality downgradient from a suspected 

source area (believed to be located just north of Lot 203). Well 6GW31 was installed due to a 

surface spill (approximately 500 gallons was released) from a steel tank which contained well 

purge and development water from the Phase I groundwater investigation. Groundwater 

samples were collected from this well to confirm the presence or absence of contamination 

from the release. 

The four shallow monitoring wells were installed by employing the same procedures (i.e., 3-l/4 

and 8-l/4 inch HSA) as those described in Section 2.4.4.1. Further, the wells are constructed of 

the same materials (i.e., Schedule 40 PVC, 15-foot No. 10 slotted screen) as the Phase I wells, 

with the exception that 2-inch monitoring wells were installed. ‘Iwo-inch wells were installed 

in lieu of 4-inch wells because the purpose of these wells was to collect representative 

groundwater samples, and were not intended to serve as recovery wells. The wells range in 

depth from 22 feet (6GW33) to 35 feet (6GW34). Well construction details are SUIIMLU rixed on 

Table 2-21 and Test Boring and Well Construction Records are provided in Appendix E.. 

Three temporary wells were also.installed during the Phase II investigation to evaluate 

surficial groundwater quality prior to discharging into Wallace Creek. The temporary wells 

located just south of Wallace Creek, and north of well 6GW32 as shown on Figure 2-8. The 

location of these temporary wells were based on information obtained from the soil gas survey, 

and from analytical data obtained from 6GW32 (Phase 11 monitoring well). 

The temporary wells were installed at approximately Pfeet bgs with a hand auger. The wells 

were constructed of 2-inch, screened PVC. The space between the well screen and borehole 

was backfilled with a sand pack (Number 2 silica sand) to the ground surface. Following 

groundwater sample collection, the wells were removed and backfilled with sand. 
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TABLE 2-20 

PHASE II MONITORING WELL SUMMARY AND RATIONALE 
SITES 6 and 82 

REMEDIAL INVESTXGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Site 
No. 

Well Designation General Location Purpose 

6 6Gw31 Western portion of Evaluate potentially impacted 
Lot 203 surficial groundwater fi-om surface 

release 

82 6GW32,6GW33, Northern, central Surficial groundwater quality 
and 6GW34 and eastern downgradient from a potential source 

portions of Site 82 area 

6 6GW15D and Northwestern Deep groundwater quality 
6MW3D portion of Lot 203; upgradient - horizontal extent 

east of Piney Green 
Road 

82 6GW30D, 
6GW35D, 
6GW36D, and 
6GW37D 

North, northwest, Deep groundwater quality 
and west of Site 82 downgradient - horizontal extent 

6 6GWlDA Southeastern Deep groundwater quality - vertical 
portion of Site 82 extent 
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SUMMARY OF PHASE II SHALLOW AND DEEP WELL CONSTRUCTION DETAILS 
SITES 6 and 82 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Screen 
Top of PVC Ground Interval Depth to * Depth to 

Casing Surface Boring Depth Well Depth Depth Sand Pack Bentonite SticldJp 
Elevation (1) Elevation (feet, below (feet, below (feet, below (feet, below (feet, below (feet, above 

Well No. Date I&a&d (feet, above ml) (feet, above mall ground surface) ground muface) ground eurface) ground surface) ground eurface) ground surface) 

6GW31(2) Q3lQ2l93 30.26 27.8 27.0 25.5 11.4 - 24.6 9.4 7.4 2.4 

6GW32 (2) 03106193 21.79 19.6 I 27.0 27.0 * 11.3 - 26.6 10.0 7.0 2.2 

6GW33 (2) 03/03/93 22.42 20.0 22.0 22.0 6.2 - 21.6 4.5 3.0 2.4 

6GW34 (2) 03103 - 03lO5l93 32.01 29.0 35.0 35.0 19.3 - 34.6 17.5 15;o 3.0 

y 6GWlDA (3) 04/13/93 35.23 32.7 236.5 230.0 220.1- 229.6 215.0 190.0 2.5 FL . I 

6GW15D (3) 04/06/93 28.20 25.2 160.0 155.0 145.0 - 154.6 141.0 139.0 3.i , 
6GW30D (2) Q3lO3 - 03lO4l93 11.90 9.9 161.9 100.0 90 - 99.6 83.0 76.5 l.! 

6GW35D (3) 03/M - 03AYll93 14.29 12.0 201.0 105.0 95.0 - 104.6 90.0 87.0 2.1 

6GW36D (3) 030.8 - 03119193 17.61 15.6 201.5 95.0 73.3 - 94.6 66.0 62.0 2.( 

6GW37D (3) 03lO9l93 15.96 14.0 111.5 95.0 76.1- 94.6 73.0 70.0 l.! . 
6MW3D (3) 03120; 03131193 35.18 34.2 201.5 118.0 97.5 - 117.6 94.0 88.0 1.E 

Notes: (1) msl - mean sea level. Note that top of casing for well 6GWlDA was stainless-steel, not PVC. 
(2) Shallow Well 
(3) Deep Well 
Horizontal positions are referenced to N.C. State Plane Coordinate System (NAD27) CF = 0.9999216 from USMC Monument Toney. Vertical datum 
NGVD 29. 
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Deep Wells 

, ’ 

i, 

Seven deep wells were installed during the Phase II investigation. Monitoring wells 6GW15D 

(upgradient well), 6MW3D (upgradient well), 6GW30D (downgradient well), 6GW35D 

(downgradient well), 6GW36D (downgradient well), and 6GW37D (downgradient well) were 

installed to evaluate the horizontal extent of contamination while 6GWlDA (installed in an 

area believed to be near the contamination source) was installed to evaluate the vertical 

extent of contamination. The locations of these wells were selected based on analytical data 

from the Phase I groundwater investigation. The locations of these wells are shown on 

Figure 2-8. 

The Phase II deep monitoring wells were installed by employing the same drilling techniques 

(i.e., combination of hollow-stem augers and mud rotary) as implemented for the Phase I deep 

wells. Several items, however, were changed or modified regarding the well construction. All 

Phase II deep wells are constructed of Z-inch PVC with the exception of 6GWlDA which is 

constructed of Z-inch stainless-steel. Stainless steel was utilized because of the greater depth 

of this well (stainless-steel is more durable than PVC) and because the well was installed in a 

potentially highly contaminated area (which may cause vinyl chloride to leach from the PVC) 

based on the analytical results of 6GWlD. Note that lo- to ZO-foot length screens (No. 10 

slotted) were used to allow for monitoring of the varying thicknesses of the higher water- 

producing zones. Table 2-21 provides a summary of the well construction details and Test 

Boring and Well Construction Records are provided in Appendix E. 

Determination of the fmal well depth for the Phase II deep wells was based on several factors 

which were evaluated in the field during the drilling program. These factors included: (1) the 

depth (bottom elevation) of known contamination; and (2) volatile organic levels in soil 

samples (split-spoon samples collected during drilling) based on PID measurements. The 

following provides an explanation of the procedures employed for determining the final well 

depth. 

The borings advanced for the Phase II deep wells (i.e., wells installed to evaluatte the 

horizontal extent) were first advanced from approximately 110 to 200 feet bgs. Split-spoon soil 

samples were collected at approximate 5 to 15ft intervals during drilling. Samples were 

,: j- collected to these depths because contamination was known to exist at these depths based on 
l contaminant levels exhibited in former supply well BP-651 [which is located just east of 
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Lot 203 (refer to Section 3.10 for additional information on this supply well)] and from the 

results of the Phase I Investigation. The soil samples upon collection were placed in eight 

ounce jars, sealed with aluminum foil and the jar lid, and heated in a crock pot for 

approximately 10 minutes. The headspace of the sample was then screened with a PID or 

OVA meter to measure for the presence or absence of volatile organic vapor. Subsequently, 

these measurements were used to determine the final well depth. 

The following scenarios were encountered with the final determination of well depth as 

explained below: 

l In cases where volatiles were not detected by PID or OVA screening to a depth of 200 

feet, the borings were backfilled (with a groutbentonite slurry) to an approximate 

bottom elevation of Phase I deep well GGWlD (since contamination is known to exist 

at this elevation). The wells were then screened at the ‘approximate elevation as 

6GWlD. 

l In cases where volatiles were detected below 200 feet by PID or OVA screening, the 

wells were installed approximately 10 to 15 feet below where the level of volatiles 

decreased to background concentrations. 

Selection of the final well depth for monitoring well GGWlDA, which was installed to evaluate 

the vertical extent of contamination, was based on a combination of field screening 

measurements and the lithology of the soils encountered. This well was installed just flabove a 

clay unit which was encountered at 230 feet bgs. As described above, this well is construc&d 

of 2-inch stainless-steel. 

2.6.4.2 Staff Gauge Installation 

Two staff gauges (SGWCl and SGWCB) were installed in Wallace Creek to evaluate surface 

water fluctuations and to assist in determining surficial groundwater flow patterns in the 

. area. The gauges are located near the intersections of Wallace Creek and Piney Green Road 

@CWCl) and Wallace Creek and Holcomb Boulevard (SGWC2) as shown on Figure 2-8. 

Further, the gauges were surveyed in place (both vertical and horizontal) according to the 

procedures outlined in Section 2.4.4.3. 
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2.6.4.3 Well Develoument Procedures 

The newly installed shallow and deep monitoring wells were developed followiug well 

construction and curing of the be&mite/grout seal. The wells were developed by emiploying 

the same procedures as those mentioned in Section 2.4.4.2 for both shallow and deep wells. 

Well Development Forms summarizing well development information in provided in 

Appendix G. 

2.6.4.4 Water Level Measurements 

Static water level measurements were collected from the Phase I and II (with the exception of 

wells 6GWlDA and 6GW15D because these wells were not completed) shallow and deep wells, 

and existing shallow wells on April 1, 1993. Additionally, staE gauge measurements were 

also obtained on April 1,1993 fkom Wallace Creek and Bear Head Creek. The measurements 

were collected using the same procedures as those described in Section 2.4.4.3. 

2.6.4.5 Groundwater Sampling 

(- 
Groundwater samples were obtained from all Phase II monitoring wells (round one fax Phase 

II wells) from March 18 to May 3,1993. Additionally, a second round of groundwater samples 

were also obtained from all Phase I (Sites 6,9, and 82 shallow and deep wells) and existing 

wells from March 18 through March 23,1993. 

The Phase II wells (along the Phase I and existing wells) were sampled by employing the same 

procedures as those described in Section 2.4.4.5. The groundwater samples were analyzed for 

parameters based on the Phase I groundwater results. The following summarizes the 

analytic& program: 

l Site 9 (round 2) - volatiles (601 and 602): 

- semivolatiles 

- pesticides/PCBs 

- TALtotal metals 

- TAL dissolved metals 

,- 

2-84 



a Sites 6 and 82 (round 2) - volatiles (601 and 602) 

l Sites 6 and 82 (Phase II wells): 

l Shallow wells - volatiles (601 and 602): 

- semivolatiles 

- - pesticides/PCBs 

- TAL total metals 

- TAL dissolved metals 

l Deep wells - volatiles (601 and 602): 

- Field QA/QC samples (i.e., trip blanks, field blanks, equipment rinsates, and 

duplicate samples) were also collected during the Phase II groundwater field 

program at the same frequencies as described in Section 2.4.4.5. 

Note that the groundwater samples from the Phase II deep wells were only analyzed for 

volatiles because these compounds are the contaminants of concern in the deep groundwater 

based on the based on the Phase I results. Additionally note that two samples, one from the 

top of the water column and one from the bottom of the well, were collected from well 

6GWlDA to evaluate the vertical distribution of contaminants. A teflon constructed point 

source bailer was used to obtain these samples which allowed for discrete interval sampling 

from within the well. It should be noted that although discrete depths were sampled from this 

well, the samples may not accurately depict contaminant levels at those depths becau.se of the 

vertical intermixing of groundwater within the aquifer. 

2.7 Decontamination Procedures 

Decontamination procedures performed in the field were initiated in accordance with EPA 

Region IV guidelines. In general, sampling and drilling equipment were divided into two 

decontamination groups: heavy equipment and routine sample collection equipment.. Heavy . 

equipment included: the drill rig, hollow-stem augers, and drill rods; routine sample collection 

equipment’included: ,split-spoons, stainless-steel spoons and bowls, bailers, bailer wire, hand 

auger bucket, and sediment corer, etc.. 
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For heavy equipment, the following procedures were implemented: 

a Removal of caked-on soil with brush, 

a Steam clean with high-pressure steam; and 

a Airdry 

Note that the well screens for each well were also steam cleaned with high-pressure steam 

prior to installation. 

For routine sample collection equipment, the following procedures were implemented:, 

a Clean with potable water and laboratory phosphate-free detergent (Alconox soap 

solution); 

Rinse thoroughly with potable water; 

Rinse thoroughly with deionized water; 

Rinse twice with 10 percent nitric acid; 

Rinse thoroughly with deionized water; 

Rinse twice with pesticide-grade isopropanol alcohol; 

Air dry; and 

Wrap in aluminum foil, if appropriate 

Temporary decontamination pads, constructed of wood and plastic, were constructed to 

minimize spillage onto the ground surface. Decontamination fluids generated during the field 

program were containerized and handled according to the procedures outlined in Section 2.7. 

2.8 Investigative Derived Waste (IDW) Handling 

A large volume of solids (approximately 20 cubic yards) and liquids (approx,imately 

6,000 gallons) were generated during the field program at OU No. 2. Solid IDW included soil 

cuttings, excess split-spoon samples and drilling mud; liquid IDW included well development 

and purge water, and decontamination fluids (i.e., water, Alconox soap solution, isopropanol 

alcohol, and 10 percent nitric acid). 

Containerization and handling of solids were performed in two phases. At the completion of 

drilling activities, soils were temporarily stockpiled on plastic sheeting and covered or placed 

in 55gallon drums. Afterwards, the soils and drilling mud were transported and emptied into 
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

This section contains a discussion of the physical characteristics of Sites 6 and 9 (refer to as 

Operable Unit No. 2 or OU No. 2) including: surface features, meteorology, hydrology, 

geology, soils, hydrogeology, land use, ecology, and water supply well inventories. This 

information was obtained from the RI field activities and available literature pertaining to 

MCB Camp Lejeune. 

3.1 Surface Features 

The topography of MCB Camp Lejeune is relatively flat with ground surface elevations 

ranging from mean sea level (msl) to 72 feet above msl. Most of MCB Camp Lejeune lies 

between 20 and 40 feet msl. The terrain of Camp Lejeune is typical of the North Carolina 

Coastal Plain. Drainage is generally to the New River and the Atlantic Ocean via the 

Intracoastal Waterway. 

OU No. 2 is dominantly a flat area with some elevation variations occurring near the northern 

portion of Site 82. Overall, the surface elevation at OU No. 2 ranges between 5 to 30 feet above 

msl (Figure 3-l). The highest elevations of OU No. 2 are encountered in the vicinity of Site 82 

where the elevation increases to approximately 30 feet above msl. Elevations drop off sharply 

at the banks of Wallace Creek located along the northern portion of Site 82 and Bear Head 

Creek located in the wooded area south of Lot 201. The terrain near the northern portion of 

Site 82 indicates that drainage would be toward Wallace Creek while the terrain near the 

southern portion of Site 6 (or northern portion of Site 9) indicates that drainage would he 

toward Bear Head Creek. 

Several major land surface features are present at OU No. 2. These features include a large 

ravine area, a smaller ravine area, surface depressions, and mounds as shown on Figure 3-l. 

The large ravine area, which has been discussed throughout this report (refer to Section 

2.1.1.31, is located north of Lot 203. This larger ravine is approximately 40 feet in width at its 

widest point (southern end) and extends from just north of Lot 203 to Wallace Creek 

(approximately 1,250 feet in length). A smaller ravine area is also located near the eastern 

boundary of Site 82, northeast of monitoring well 6GWlS. This smaller ravine is 

approximately 20 feet in width at its widest point and extends approximately 600 feet in the 

north to south directions. Surface water was noted in the larger ravine periodically while 

surface water was not noted in the smaller ravine. 
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A series of depressions and mounded areas are also present near the southern portion of Site 

82. Some of these features do not appear to be naturally occurring land features. The 

depressions appear to be former excavation areas while the mounded areas appear to be 

associated with excavations. Within some of these mounds, a large number of 5-gallon pails 

were noted. These pails contain suspected solvents or lubrication oils. 

3.2 Meteorology 

MCB Camp Lejeune is located within the Coastal Plain physiographic division of North 

Carolina. Coastal Plain elevations range from 200 feet above msl at the western boundary to 

generally 30 feet or less in areas of tidal influence to the east. The tidal portion of the Coastal 

Plain, where Camp Lejeune is situated, is generally flat and swampy. 

Although coastal North Carolina lacks distinct wet and dry seasons, there is some seasonal 

variation in average precipitation. July tends to receive the most precipitation andl rainfall 

amounts during summer are generally the greatest. Daily showers during the summer are not 

uncommon, nor are periods of one or two weeks without rain. Convective showers and 

thunderstorms contribute to the variability of precipitation during the summer months. 

October tends to receive the least amount of precipitation, on average. Throughout thle winter 

and spring months precipitation occurs primarily in the form of migratory low pressure 

storms. Camp Lejeune’s average yearly rainfall is approximately 52 inches. Table 3-1 

presents a climatic summary of data collected during 27 years (January 1955 to December 

1982) of observations at Marine Corps Air Station (MCAS) New River. 

Coastal Plain temperatures are moderated by the proximity of the Atlantic Ocean. T:he ocean 

effectively reduces the average daily fluctuation of temperature. _. Lying 50 miles offshore at its 

nearest point, the Gulf Stream tends to have little direct effect on coastal temperatures. The 

southern reaches of the cold Labrador Current offsets any warming effect the Gulf Stream 

might otherwise provide. 

Camp Lejeune experiences hot and humid summers; however, ocean breezes frequently 

produce a cooling effect. The winter months tend to be mild, with occasional brief co1.d spells. 

Average daily temperatures range from 38” F to 58” F in January and 72” F to 86” F in July. 

The average relative humidity, between 75 and 85 percent, does not vary greatly from season 

to season. 
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TABLE 3-1 

CLIMATIC DATA SUMMARY FOR MCAS NEW RIVER 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Temperature 
(Fahrenheit) 

Mean Number of Days With 

Precipitation Temperature 
Precipitation 

(Inches) Relative 
Humidity 

Maximum Minimum Average (Percent) Maximum Minimum Average I I 1 > =O.Ol” 1 > =0.5” 1 >=90F 1 >=75F 1 <=32F 1 
I 

7.5 I 1.4 I 4.2 I 76 1 January 

1 February 

1 March 

1 April 

May 
June 

7.0 I 1.5 I 3.8 I 74 57 I 36 I 46 I 9 I 3 I 0 I 1 I 11 I 

8.0 I 0.8 I 3.5 I 78 64 I 42 I 53 I 106 I 2 -7 ~ o---Is1 

6.5 I 0.5 I 3.0 I 79 73 I 61 I 62 I 8 1 2 1 -- 1 14 1 -- 1 

8.4 I 1.7 I 4.3 I 86 80 I 60 I 70 I 10 I 3 I 2 I 
~~~ 

25 I 0 
1 

11.8 1 2.4 1 5.8 1 85 

14.3 1 4.5 1 8.0 1 85 

12.6 1 1.7 1 6.1 1 87 

12.2 I 1.4 I 4.7 1 87 

6.5 -7 0.7 I 2,8 I 82 

5.7 I 0.6 I 2.6 I 80 

58 37 48 9 2 0 2 11 g 
?2 53 I I ;3 I 63 ll? 33 34 188 47 0 

6.1 0.4 4.0 77 

14.3 0.4 81 . . 52.6 . 

-- Less than 0.5 days 
Source: Naval Oceanography Command Detachment, Asheville, North Carolina. Measurements obtained from January 1955 to December 1982. 
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Observations of sky conditions indicate yearly averages of approximately 112 days clear, 

105 partly cloudy, and 148 cloudy. Measurable amounts of rainfall occur 120 days per year, on 

the average. Prevailing winds are generally from the south-southwest 10 months of the year, 

and from the north-northwest during September and October. The average wind speed for 

MCAS New River is 6.9 m.p.h. 

3.3 Surface Water Hydrology 

The majority of MCB Camp Lejeune is nearly level with wide, undissected interstream areas 

in which drainage is poor and water movement is slow. The New River is the dominant 

surface water feature and receives drainage from most of the base. It flows in a southerly 

direction and empties into the Atlantic Ocean through the New River Inlet. 

OU No. 2 is located approximately 1.75 miles east of the New River and 12.5 miles north of the 

New River’s outlet into the Atlantic Ocean. Two drainages exist within and ad;jacent to 

OU No. 2. Wallace Creek forms the northern border of Site 82 and flows in a southwesterly 

direction toward the New River. Wallace Creek is surrounded by marsh that exhibits 

extensive surface ponding. Bear Head Creek lies within the southern portion of Site 6 and 

empties into Wallace Creek approximately 0.75 miles downstream from the site. 

The NC DEHNR classifies bodies of water within the state according to their designated use. 

Wallace Creek from its source to the New River and Bear Head Creek from its source to 

Wallace Creek are designated as Class SB NSW surface waters. The Class SB NSW 

designation denotes tidal saltwaters protected for primary recreation, fishing and for the 

propagation and survival of aquatic life. 

Tide data was obtained from the National Oceanic and Atmospheric Administration’s (NOAA) 

Hampton Roads, Virginia station in order to quantify tidal effects on the New River and 

associated tributaries. A correction factor for the New River was applied to tidal data collected 

from August 1, 1992 to September 18, 1992. High and Low tide data are summarized on 

Table 3-2. 
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TABLE 3-2 

TIDE DATA FOR THE NEW RIVER IN JACKSONVILLE, NORTH CAROLINA 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

T 
Tide 

Height 

* 

-TGz- 
-ET 

0.84 
0.90 

0.93 
0.92 

0.95 
1.05 

1.05 
NA 

1.02 
1.03 
NA 

1.04 
1.04 
NA 

Hig 

Time 
1.4 
13.7 
NA 

1.9 
14.5 
NA 

2.7 
15.2 

3.7 
15.4 

4.2 
16.6 

-Fir 
5.0 
17.6 

xx- 
6.1 
18.7 

-ET 
7.3 
20.0 

-ET 
8.4 
21.0 

9.2 
21.8 
iiz 
22.5 
iiT 
NA 

0.5 
12.5 
NA 

0.9 
12.9 
-Rx- 
1.4 
14.1 
NA 

2.5 

Tide Low Tide 

I 

Height 1 (Height 1 
Date 

08/17/92 

Date Time (feet) 1 Time 1 (feet) 
ogfo2’g2 3.1 :1.5 

15.6 :n- --._ 

og’03’g2 4.1 I.45 11.0 0.95 
16.7 l.55 NA NA 
NA NA 0.2 1.02 

(feet) Time (feet) 
1.67 NA NA 
1.66 8.2 1.11 
NA 20.4 1.14 
1.62 NA NA 
1.65 8.6 1.09 
NA 21.4 1.12 
1.55 9.3 1.05 
1.64 22.2 1.13 

08/18/92 

08/19/92 

Q8l2Oi92 

\ 
09/04/92 4.8 

17.7 .--- 
NA K 

09/05/92 6.2 :L.4 
18.8 -L..5 

NA 
09/06/92 7.2 

19.9 
NA 

09/07/92 8.1 
20.4 , 

i 0.7 1.02 
4 13.2 1.04 

-.-8 NA NA 
:NA 1.7 1.15 
1.60 14.1 1.15 
1.68 NA NA 
:NA 2.7 1.23 
IL.62 14.9 1.17 
166 NA NA 

I  

08/04/92 1.52 1 10.1 
1 6’7 1 22.6 

08/05/92 

NA 0.4 
08/06/92 1.47 12.4 

, 1.59 NA 
r(lL, 1 NA 1 NA 1.3 

13.3 
NA 

I-- 

QBl21f92 

QBl22/92 

0812 3192 
1,08 

1.02 
NA 

1.02 
1.03 

1.02 
1.01 

1.03 
1.02 

x 
0.99 
0.96 

08124192 

08125192 

08/26/92 

t 1 0.3 i 1.72 1 NA 0812 7192 
108/12/92 pg-g-m& 

a 
11.4 1 

08/13/92 - NA 1 * 
.59 i 6.1 

_(A 18.0 
.04 1.81 NA 

08/14/92 11.9 1.76 6.4 
NA NA 19.0 
0.4 1.84 NA 

08/15/92 12.6 1.79 8.0 
NA NA 19.7 

08/28/92 1.02 
1.06 

TX- 
1.19 
1.21 

NA 
1.27 
1.20 

NA 
1.22 
1.16 

NA 
0.9 

09115192 13.1 
NA 

08129192 

Q8/30/92 

0813 l/92 
1.57 NA NA 
1.61 8.5 0.84 
NA 21.0 0.91 
1.56 NA NA 
NA 9.2 0.96 
1.65 21.9 1.00 

1.0 1 
13.0 1~. _ , 
NA NA 1 l&i 

Q9/01/92 
14.8 

Source: NOAA Tide Station in Hampton Roads, Virginia 
NA - Not Available 
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3.4 Geology 

The following sections contain the regional geology of MCB Camp Lejeune and the site-specific 

geology of OU No. 2. 

3.4.1 Regional Geology 

MCB Camp Lejeune is located in the Atlantic Coastal Plain physiographic province. The 

sediments of the Atlantic Coastal Plain consist of interbedded sands, clays, calcareous clays, 

shell beds, sandstone, and limestone. These sediments are layered in interfingering beds and 

lenses that gently dip and thicken to the southeast. Regionally, they comprise 10 aquifers and 

nine confining units which overlie igneous and metamorphic basement rocks of 

pre-Cretaceous age. These sediments were deposited in marine or near-marine environments 

and range in age from early Cretaceous to Quaternary time. Table 3-3 presents a generalized 

stratigraphic column for Jones and Onslow Counties, North Carolina (Harned et al., 1989). 

United State Geological Survey (USGS) studies at MCB Camp Lejeune indicate that the area 

is underlain by sand and limestone aquifers separated by confining units of silt and clay. 

These include the water table (surticial), Castle Hayne, Beaufort, Peedee, Black Creek, and 

upper and lower Cape Fear aquifers. The combined thickness of these sediments is 

approximately 1,500 feet. Less permeable clay and silt beds function as confining units or 

semi-confining units which separate the aquifers and impede the flow of groundwater between 

aquifers. A generalized hydrogeologic cross-section of this area is presented in Figure 3-2. 

This cross-section illustrates the relationship between the aquifers in this area 

(Harned et al., 1989). 

3.4.2 Site Geology 

Numerous soil borings were advanced in the surficial (depth less than 25 feet bgs) and deep 

(depth greater than 100 feet) soils within the vicinity of OU No. 2. The following provides a 

detailed description of the surficial and deeper subsurface soils. 

3.4.2.1 Surficial Soil Conditions 

Surficial soil conditions are generally uniform throughout OU No. 2. In general, surficial soils 

consist of unconsolidated deposits of silty and clayey sand, silt, and clay. These soils represent 
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TABLE 3-3 

GEOLOGIC AND HYDROGEOLOGIC UNITS IN 
THE COASTAL PLAIN OF NORTH CAROLINA 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Castle Hayne aquifer 

Cape Fear Formation 

Notes: 
(1) Geologic and hydrologic units probably not present beneath Camp Lejeune. 
(2) Constitutes part of the surficial aquifer and Castle Hayne confining unit in the study 

area. 
(3) Estimated to be confined to deposits of Paleocene age in the study area. 

Source: Harned et al., 1989 
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the Quaternary “undifferentiated” formation which characterize the surficial aquifer. Sands 

are fine to coarse-grained and contain varied amounts of silt (5% to 50%) and clay (5% to 20%). 

Results of standard penetration tests (commonly referred to as “blow counts,” ASTM 1586), 

indicate that the sands have a relative density of loose to dense. Further, the sands classify as 

SM and/or SC according to the Unified Soil Classification System (USCS). Silts are generally 

inorganic (ML) with the exception of organic silts encountered near Wallace Creek, Bear Head 

Creek, and the ravine (saturated conditions). Clays are plastic to nonplastic, contain varied 

amounts of silt and sand (5% to 25 %), and classify as CL (inorganic clays). Standard 

penetration results for cohesive soils (clays and silts) indicate a relative density of medium 

stiffto stiff. 

Several areas investigated within OU No. 2 contain large amounts of fill or reworked 

material. These materials were encountered throughout Lot 201, Lot 203, and portions of 

Site 9. Historical aerial photographs revealed that soils within and adjacent to th.e Lot 203 

have been excavated and reworked extensively over the years. Soil boring data indicates that 

fill material exists in these areas to depths greater than five feet bgs in some cases. 

Geologic cross-sections depicting surficial soil conditions underlying OU No. 2 were developed 

based on information obtained during the Phase I and Phase II drilling programs, As shown 

on Figure 3-3, two cross-sections within OU No. 2 were traversed for the surficial soils. In 

general, cross-section A to A’ traverses north to south (soil borings 6GW30 to 9GW4) while 

cross-section B to B’ traverses west to east (soil borings 6GW21 to 6GW25). 

Geologic cross-section A-A’ is presented on Figure 3-4. Surfmial soils encountered traversing 

north to south across OU No. 2 are generally uniform. This area is predominantly underlain 

by silty sand (SMJ with thin interbedded layers of silt (ML or MH) and clay (CL). The sand was 

typically encountered from just below the ground surface to approximately 25 feet ‘bgs where 

the shallow borings were terminated. Thin laterally discontinuous layers of silt (‘1 to 3 feet 

thick) are present near the northern and southern boundaries of OU No. 2. Additionally, a 

thin laterally discontinuous layer of clay is present in the vicinity of soils boring 9GW6. 

Surflcial soils encountered along the general northwest to southeast direction across the site 

are illustrated on Figure 3-5. Soils encountered along the B-B’ traverse are similar to those 

described for the A-A’ traverse. Silty sands underlie the area with thin interbedded layers of 

silt. The silty sands were encountered to a depth of approximately 25 feet bgs where the 

borings were terminated. Thin laterally discontinuous layers of silt (approximately 1 to 2.5 
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feet thick) were encountered in soil borings 6GW21 (located west of Lot 203) and 6GW18 

(located in the wooded area east of Lot 201). 

Overall, the surficial soils encountered at OU No. 2 were generally consistent throughout. 

The dominant soil type encountered was a silty sand. Within the area investigated, a laterally 

continuous confining layer (i.e., one which displays a low enough permeability to impede the 

migration of contaminants to any stratigraphically lower water-bearing zones) was not 

encountered. 

3.4.2.2 Deep Soil Conditions 

Soils were classified during the Phase I and Phase II drilling programs to a maximum. depth of 

236 feet bgs. Additional information on deep subsurface soil conditions to 310 feet bgs was 

also obtained from boring logs of supply wells (Hadnot Point supply wells) in the area. The 

following summarizes deep subsurface soil conditions underlying OU No. 2. 

Deeper subsurface soils (below 25 feet) are also generally consistent throughout the site. In 

general, the deeper subsurface soils consist of fine to medium-grained silty sand, silt, 

silty-sandy clay, and sandy-marly limestone fragments (gravel size). The appearance and 

classification (SM) of the deeper sands are similar to that described for the surficial sands. 

Below a depth of 50 to 60 feet, however, the sands become very dense to hard (blow counts 

above 50). Large amounts of shell fragments were noted frequently in the sands. Thin lenses 

of clay are interbedded within the sands. The clays contain trace (up to 10 percent) to little 

(10 percent to 20 percent) amounts of silt and sand, and are non-plastic to slightly plastic. 

Limestone is interbedded within the sands or occurs as separate units. The limestone contains 

mixtures of sand and limey mud (marl). This sandy-marly limestone is reported in the 

literature as representing the Castle Hayne aquifer (Harned, et al, 1989). 

Geologic cross-sections depicting deeper subsurface soil conditions underlying OU No. 2 were 

also developed (refer to Figure 3-3). In general, cross section C to C’ traverses north to south 

(supply well borings HP-653 to HP-6351 while cross-section D to D’ traverses west to east 

(supply well borings HP-633 to deep monitoring well boring 6MW3D). 

Geologic cross-section C-C’ is shown on Figure 3-6. In general, deeper subsurface soils along 

this traverse consist of silty sand, clay, and limestone fragments (referred to as limestone, 

sandy limestone, and marly limestone because of its varied nature). 
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The upper silty sand unit, which is encountered from the ground surface, ranges in thickness 

from approximately 40 to 140 feet. This silty sand unit is thickest in the southern portion of 

the site and decreases toward the northern portion of the site. Within the upper silty sand 

unit, thin laterally discontinuous layers of clay (borings HP-653 and 6GWZD) and limestone 

(boring HP-635) are present. The clay varies in thickness from approximately 2 to 10 feet 

while the limestone varies in thickness from approximately 3 to 5 feet. 

Underlying the upper silty sand is a limestone unit. The limestone unit varies in thickness 

from approximately 5 feet near the southern portion of the site to 80 feet near the northern 

portion of the site. 

Silty sands (lower unit) underlie the limestone unit to a depth of 310 feet bgs (estimated 

depth). At boring location HP-651, laterally discontinuous layers of clay (approximately 10 

feet thick) and limestone (approximately 10 feet) are present at 230 feet and 250 feet deep, 

respectively. 

Geologic cross-section D to D’ is shown on Figure 3-7. In general, deeper subsurface soils along 

this traverse also consist of silty sand, silt, clay, and limestone. Silty sands (upper silty sand 

unit), which are also encountered from ground surface, range in thickness from 40 feet near 

the eastern portion of the site (HP-6511 to 120 feet just west of Holcomb Boulevard (HP-633). 

Within the upper silty sand unit, discontinuous to partly continuous interbedded layers of clay 

(boring 6GWlD and HP-653 ranging in thickness from approximately 1 to 20 feet), silt’ (boring 

6GW28D approximately 5 feet thick), and limestone (boring 6GWlD approximately 10 feet 

thick) are present. The clay layer within the upper silty sand unit is partly continuou.s across 

the site since it is present from borings HP-653 to 6GW2D and at boring 6GWlD (very thin). 

A limestone unit (upper limestone unit) is present underlying the upper silty sand unit. This 

unit varies in thickness from approximately 20 feet just west of Holcomb Boulevard to 

approximately 140 feet just east of Piney Green Road. Subsequently, the 1imesto:ne unit 

appears to decrease in thickness westward across the site. 
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Underlying the upper limestone unit are alternating sequences of silty sand (approximately 

30 feet thick), limestone (approximately 3 to 35 feet thick), and silty sand (approximately 20 to 

80 feet thick) to a depth of approximately 310 feet bgs. In general, the limestone un:it which 

separates the silty sands is thinner compared to the silty sands. Moreover, this limestone unit 

generally becomes thinner eastward across the site. 

3.5 Test Pits 

3.5.1 Phase I Test Pits 

The Phase I exploratory excavations (test pits) completed in September 1992, revealed the 

presence of buried debris. The material unearthed has been classi:fied as 

“MilitaryKJonstrudion Debris” for purposes of this study. Buried debris was encountered at 

several locations and consisted primarily of the following: 

0 Communication wire 

l Spent casings (95 to 105 mm cartridges) 

0 Scrap metal 

a Rebar and wire 

a Battery packs 

l 5-gallon Buckets 

In addition, isolated areas contained burned material/residue within the test pit. Some 

anomalies identified in the geophysical survey, which did not correlate with trench and fill 

locations depicted on aerial photographs, were also investigated. The test pits associahd with 

the anomalies revealed buried wood and trace amounts of scrap metal in some cases. It should 

be noted that these areas were not surveyed in and may have deviated from the actual 

anomaly detected in the geophysical survey. A detailed description of contents encountered 

and the approximate depth is illustrated on the test pit logs presented in Appendix D.12. 

3.5.2 Phase II Test Pits 

The Phase II test pits completed in April 1993, also revealed the presence of buried debris. 

Communication wire was noted in four (6-TPl, 6-TP2, 6-TP3, and 6-TP4) of the six 

excavations. In test pits 6-TP5 and 6-TP7, numerous l- and B-gallon containers were noted in 

the excavations. The materials present in the containers appeared to be grease or a 
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lubrication oil, which was greenish-blue in color. Samples of the material were retained for 

laboratory analysis. Appendix D.12 contains the Test Pit Records which describe. the 

materials encountered during the excavations. 

3.6 soils 

Information regarding site soil conditions was obtained from the Soil Survey publication 

prepared by the U.S. Department of Agriculture - Soil Conservation Service (SCSI for Camp 

Lejeune, North Carolina (SCS, 1964). As part of the RI, a limited number of soil samples were 

evaluated for geotechnical properties and classified according to the Universal Soil 

Classification System (USCS). The findings of that evaluation were used to confirm SCS 

survey results. Due to past burial and excavation activities at OU No. 2, however,, the soils 

described in the SCS publication may differ from current site conditions. 

According to the SCS Soil Survey, OU No. 2 is underlain by a number of distinct soil units. 

The Baymeade (BaB) urban land complex, which underlies Site 9 and Lot 201, is typically 

found in areas where the original soil has been cut, filled, or graded. Soil properties of this 

unit have been altered through slope modification and smoothing. Due to its rapid infiltration 

rate and well drained nature, Baymeade soil tends to be used for parking lots and light-duty 

urban areas. The soil series found within Lot 203 and extending southward is characteristic of 

excavated areas. Excavated soils (Pt) commonly range from 5 to 15 feet in depth and are 

subject to surface ponding. 

The wooded areas that surround both Lots 201 and 203 are underlain by either Kureb (KuB) or 

Leon (Ln) fine sands. Kureb and Leon fine sands are typically found on uplands near large 

drainages and on convex divides. Kureb soils are well drained and range from 1 to 6 percent 

slopes. The Leon fine sand unit, unlike the Kureb, is poorly drained and tends to be nearly 

level. 

Wallace and Bear Head Creeks are bordered by Muckalee (Mk) loam soils that ,tend to be 

poorly drained and found on flood plains. The Muckalee unit is frequently flooded for brief 

periods and is subject to ponding. Marvyn (Mac) loamy fine sands are found upland of the 

Muckalee unit on side slopes near large drainages. Marvyn soil areas are long and narrow, 

ranging from 6 to 15 percent in slope. 
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Generally soils identified by the SCS at OU No. 2 are moderately to strongly acidic in nature 

(see Table 3-4). With the exception of the Muckalee unit, soils at the site are generally 

classified under USCS as SM or SP-SM (fine sand or loamy fine sand). Muckalee soils are 

classified as being ML (loam). Sieve analysis results from the limited number of samples 

collected during the field investigation are consistent with the SCS Soil Survey 

(see Appendix P). 

3.7 Hydrogeologg 

The following sections discuss the regional and site-specific hydrogeologic conditions. The 

information presented on the regional hydrogeology is from literature; site-specific 

hydrogeologic information presented is from data collected during the field investigation. 

3.7.1 Regional Hydrogeology 

The surficial aquifer lies in a series of sediments, primarily sand and clay, which commonly 

extend to depths of 50 to 100 feet. This unit is not used for water supply at MCB Camp 

Lejeune. 

The principal water supply aquifer for the Base lies in a series of sand and limestone beds 

between 50 and 300 feet below land surface. This series of sediments generally is ‘known as 

the Castle Hayne formation. The Castle Hayne formation is about 150 to 350 feet thick in the 

area and contains the most productive aquifer in North Carolina. Estimated transmissivity 

(T) and hydraulic conductivity (K) values for the Castle Hayne Aquifer range from 4,300 to 

24,500feetVday (32,200 to 183,300 gallons/day/feet) and 14 to 82 feet/day, respectively 

(Harried et al., 1989). 

Onslow County and Camp Lejeune lie in an area where the Castle Hayne aquifer contains 

freshwater, although the proximity of saltwater in deeper layers just below the aquifer and in 

the New River estuary is of concern in managing water withdrawals from the aquifer. 

Overpumping of the deeper parts of the aquifer could cause intrusion saltwater. The aquifer 

contains water having less than 250 milligrams per liter (mg/l) chloride throughout the area of 

the Base (Harried et al., 1989). 
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TABLE 3-4 

SUMMARY OF SOIL PHYSICAL PROPERTIES 
OPERABLE UNIT NO. 2 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Soil Name 

Baymeade 

Kureb 

Leon 

Manyn 

Muckalee 

Soil uses 
Symbol Classification 

BaB SM, SP-SM 

KI.lB SP, SP-SM 

Ln SP, SP-SM 

Mac SM 

Mk ML 

Depth 
(inches) 

O-30 

O-80 

o-17 

o-12 

O-28 

Moist Bulk 
Density 

(f&4 

1.60 - 1.75 

1.60 - 1.80 

1.40 - 1.65 

-- 

-- 

Permeability 
blh~ 

4.2 x 10-3 - 1.37.x 10-2 

4.2 x lo-3 - 1.37 x 10-2 

4.2 x 10-3 - 1.37 x lo-2 

1.37 x 10-3 - 4.2 x IO-3 

4.2 x 10-4 - 1.37 x 10-3 

Shrink- Organic 
Soil Reaction Swell Matter 

(Pm Potential (percent) 

4.5 - 6.5 LOW 0.5 - 1.0 

4.5 - 7.3 LOW <2.0 

3.6 - 5.5 Low 0.5 - 4.0 

4.5 - 6.0 LOW c2.0 

5.1- 7.3 LOW 0.5 - 2.0 

Source: Soil Survey: Camp Lejeune, North Carolina, U.S. Department of Agriculture - Soil Conservation Service 

Notes: ML - Loam 
SM - Loamy Fine Sand 
SP - FineSand 
*- - Not Estimated 
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years 1989 and 1990 over 2.7 million pounds of fish and shellfish were caught commercially in 

the New River. 

Land use within Camp Lejeune is .influenced by the topography of the land itself, by 

established environmental policy, and by base operational requirements. Soil drainage is the 

most critical factor which determines the suitability of a site for development. Much of the 

land area found within the facility consists of freshwater swamps that are wooded and largely 

unsuitable for development. In addition,.approximately 3,000 acres of sensitive estuary and 

other areas set aside for the protection of threatened and endangered species are to remain 

undeveloped. Operational restrictions and regulations, such as explosive quantity safety 

distances, impact-weighted noise thresholds, and aircraft landing and clearance zones, may 

also greatly constrain and influence development (Master Plan, Camp Lejeune Complex, 

North Carolina, 1988). 

The vast majority of Camp Lejeune is used as training ranges and maneuver areas. Although 

interspersed throughout the installation, these areas are generally concentrated between 

Sneads Ferry Road and the eastern border of the base. 

The combined military and civilian population of the Camp Lejeune/Jacksonville area is 

approximately 60,000. At the present time nearly 90 percent of the surrounding population 

resides within urbanized areas. As evidenced by the rapid population growth of Jacksonville 

and adjacent communities, particularly during the period from 1940 to 1960, Camp Lejeune 

continues to have a direct effect on regional population growth and development. 

3.9 Regional Ecology 

MCB Camp Lejeune, North Carolina, is approximately 108,800 acres, with 84 percent of the 

area covered by forests (USMC, 1987). The base drains primarily to the New River or its 

tributaries including Northeast Creek, Southwest Creek, Wallace Creek, French Creek, Bear 

Head Creek, Freeman Creek, and Duck Creek. The soil types range from sandy loams to fine 

sand and muck, with the dominant series being sandy loam (USMC, 1987). 

Vegetation at MCB Camp Lejeune, North Carolina, includes pure pine stands of loblolly and 

longleaf pine in the drier upland soils, pure pond pine stands in high organic wet soils, pine- 

hardwood and pure hardwood stands in streamside zones and in more productive soils, and 

bottomland hardwoods in the floodplains of the major creeks (USMC, 1987). Wildlife on the 
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base includes white-tailed deer, wild turkey, and black bear along with numerous small game 

species (e.g., bobwhite quail, morning dove, rabbit) (USMC, 1987). 

Wallace Creek and Bear Head Creek are designated as Class SB by the North Carolina 

Department of Environment, Health, and Natural Resources (NC DEHNR), which are 

saltwaters protected for primary recreation (swimming on a frequent basis), fishing, and 

aquatic life including propagation and survival (NC DEHNR, 1992a, 1992b). These creeks are 

classified as Nutrient Sensitive Waters which are waters subject to growths of microscopic or 

macroscopic vegetation requiring limitations on nutrient inputs (NC DEHNR, 1992a, 1992b). 

Wallace Creek is classified as Inland Waters above, and Coastal Waters below the first bridge 

upstream from its mouth (NCMFC, 1992). Wallace Creek and Bear Head Creek are classified 

as Inland Waters at all the sample stations. 

The New River, downstream of OU No. 2, is designated as Class SC: which are saltwaters 

protected for secondary recreation, fishing, and aquatic life including propagation and 

survival (NC DEHNR, 1992a, 1992b). All saltwaters in North Carolina are classified to 

protect these uses at a minimum (NC DEHNR, 1992a, 1992b). This section of the New River 

also is classified as a Nutrient Sensitive Water (NC DEHNR, 1992a, 1992b). 

3.9.1 Sensitive Environments 

This section describes the sensitive environments that were evaluated at OU No. 2. These 

sensitive environments include wetlands, protected species, and other potentially sensitive 

environments. 

3.9.1.1 Wetlands 

The NC DEHNR’s, Division of Environmental Management (DEM) has developed guidance 

pertaining to activities that may impact wetlands (NC DEHNR, 19924. In addition, certain 

activities impacting wetlands also are regulated by the U.S. Corps of Engineers. 

The U.S. Fish and Wildlife Service (FWS) prepared a National Wetlands Inventory (NWB map 

for the Camp Lejeune, North Carolina quadrangle by stereoscopic analysis of high altitude 

aerial photographs (USDI, 1982). OU No. 2 is included in this map (see Appendix A in the 

Ecological Risk Assessment for a copy of the NWI map). The wetlands were identified on the 

photographs based on vegetation, visible hydrology, and geography in accordance with 

3-30 



CLEJ-01272-3.13-08/20/93 , I 

Classification of Wetland and Deep-Water Habitats of the United States (Cowardin, et al, 

1979). NWI maps are intended for a initial identification of wetland areas. They cannot be 

substituted for an actual wetland delineation that may be required by Federal, state and/or 

local regulatory agencies. 

Several types of wetlands have been identified adjacent to Wallace Creek and Bear Head 

Creek from the NWI map. The wetlands along the creeks primarily are palustine forested 

wetlands consisting of pond, longleaf or loblolly pines, along with oaks, black gum and 

baldcypress (NC DNRCD, 1988). [See the NWI map in Appendii A in the Ecological Risk 

Assessment for the wetland classifications and their locations]. 

3.9.1.2 Threatened and Endangered Species 

Certain species have been granted protection by the FWS under the Federal Endangered 

Species Act (16 U.S.C. 1531-15431, and/or the North Carolina Wildlife Resources Commission, 

under the North Carolina Endangered Species Act (G.S. 113-331 to 113-337). The protected 

species fall into one of the following status classifications: Federal or State endangered, 

threatened or candidate species, State special concern, State significantly rare, or State watch 

list. While only the Federal or State threatened or endangered and State speci.al concern 

species are protected from certain actions, the other classified species have the potential for 

protection in the future. 

Table 3-12 lists the protected fauna1 species (either endangered, threatened, or special 

concern) and the only federally endangered or threatened floral species that have been 

identified in previous studies within the boundaries of MCB Camp Lejeune (USMC, 1991; 

LeBlond, 1991; Fussell, 1991; and Walters, 1991). The following paragraphs discuss the 

protected species observed at MCB Camp Lejeune during previous studies. 

A Peregrine falcon was spotted approximately five miIes southeast of OU No. 2 (Fussell, 1991). 

These birds potentially may inhabit or feed in areas surrounding OU No. 2 because of their 

large foraging range. Black skimmers and piping plovers were observed near the New River 

Inlet (Fussell, 1991). However, these birds primarily inhabit shore line areas andi, therefore, 

are not expected to be found at OU No. 2. Bachmans sparrows and Red-cockaded woodpeckers 

were observed at numerous locations throughout southern MCB Camp Lejeune. Nlone of these 

species were observed at OU No. 2 during intensive investigations previously conducted for 
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TABLE 3-12 

OPERABLE UNIT NO. 2 
PROTECTED SPECIES WITHIN MCB CAMP LEJEUNE 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Species 
Protected. 

Classification 
I 

American alligator (Alligator mississinnienis) T(D, ‘Us) 

Bachmans sparrow (Aimophilia aestivalis) SC 

Black skimmer (Rhvnochops niger) SC 

Green (Atlantic) turtle (Chelonia m. mvdas) T(f), T(s) 

Loggerhead turtle (Caretta caretta) T(f), “Us) 

Peregrine Falcon (*I (*I 

Piping plover (Charadrius melodus) TO, T(s) 

Red-cockaded woodpecker (Picoides borealis) E(f), E(s) 

Rough-leaf loosestrife (Lvsimachia asperulifolia) W, EW 

Legend: SC = State Special Concern r 
EO = Federal Endangered 
E(s) = State Endangered 
T(f) = Federal Threatened 
T(s) = State Threatened 

* The observer did not differentiate between the American eastern 
peregrine Falcon [E (f), E ($1 or the Artic peregrine Falcon [T(f), T(s)l. 
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MCB Camp Lejeune, therefore, there is a low potential for them to exist at OU No. 2 (Fussell, 

1991; Walters, 19911. 

Sea turtles and sea turtle nests have been observed downstream of OU No. 2 in the New River 

on Onslow Beach. Sea turtles do not swim very far up the New River because of the low 

salinity, therefore, they are not expected to inhabit areas of OU No. 2 (USMC, 19911. During 

the ecological investigation conducted in August and September 1992, an alligator was 

observed in Wallace Creek. In addition, signs were posted at the boat launching ramp in 

Wallace Creek warning of the American alligators presence in the creek. 

A protected floral species and special-interest community survey previously was conducted at 

Camp Lejeune (LeBlond, 1991). From this list, the Rough-leaf loosestrife was the only 

Federally threatened or endangered plant species found on the Marine Corp Base. Several 

State endangered or threatened and Federal and State candidate species were found on the 

MCB. A road meadow, inhabited by the state watch species Lugwigia microcarpa, was located 

upstream of OU No. 2 on Wallace Creek (see Appendix B in the Ecological Risk Assessment). 

Also upstream of OU No. 2 on Wallace Creek, a state registered natural resource area has 

been identified (see Appendix B in the Ecological Risk Assessment). The general ‘landscape 

consists of a broad floodplain and former mill pond on Wallace Creek which is dominated by a 

Cypress-Gum Swamp Community which grades upstream into a Coastal Plain Small Stream 

Swamp Community. The Cypress-Gum Swamp Community is dominated by Taxodium 

distichum, Nvssa biflora, As rubrum, Ulmus alata, and Fraxinus pennsvlvanica. The Plain 

Small Stream Swamp Community is dominated by Taxodium distichum, Nvssa biflora, 

Fraxinus pennsylvanica, Ulmus americana, As rubrum, and Liquidambar stvraciflua. 

3.9.1.3 Other Sensitive Environments 

In addition to wetlands and protected species, the presence of other sensitive environments, 

including those listed in 40 CFR Part 300, were evaluated. These sensitive environments are 

evaluated when assessing potential hazardous waste sites using the Hazard Ranking System. 

These sensitive environments and their presence or absence at OU No. 2 are discussed below. 

l Marine Sanctuary - OU No. 2 is not located within a Marine Sanctuary (NCMFC, 

1992). 
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l National Park - OU No. 2 is not located within a National Park (NPS, 1991). 

l Designated Federal Wilderness Area - OU No. 2 is not located within a Designated 

Federal Wilderness Area (WS, 1989). 

l Areas Identified under the Coastal Zone Management Act - The North Carolina 

Coastal Area Management Act (CAMA) regulates various types of Areas of 

Environmental Concern including estuarine waters, coastal wetlands, public trust 

areas, and estuarine shoreline through the establishment of unified policies, criteria, 

standards, methods, and processes (CAMA, 1974). Bear Head Creek, the inland 

portion of Wallace Creek, and any coastal wetlands associated with these waters are 

regulated under CAMA. The tidal portion of Wallace Creek along with 75 feet 

adjacent to the mean water line also are regulated under CAMA (NC DEHNR, 1993a). 

l Sensitive Areas Identified under the National Estuary Program (NEP) or Near 

Coastal Waters Program (NCWP) - OU No. 2 is not located within a Sensitive Area 

identified under the NEP or NCWP (USEPA, 1993). 

l Critical Areas Identified under the Clean Lakes Program - OU No. 2 is not located 

within a Critical Area identified under the Clean Lakes Program (NPS, 1991). 

l National Monument - OU No. 2 is not located within a National Monument (NPS, 

1991). 

l National Seashore Recreational Area - OU No. 2 is not located within a National 

Seashore Recreational Area (NPS, 1991). 

l National Lakeshore Recreational Area - OU No. 2 is not located within a National 

Lakeshore Recreational Area (NPS, 1991). 

l National Preserve - OU No. 2 is not located within a National Preserve (NPS, 1991). 

l National or State Wildlife Refuge - OU No. 2 is not located within a National or State 

Wildlife Refuge (NC WRC, 1992). 
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l Unit of the Coastal Barrier Resource Program - OU No. 2 is not located within a unit of 

the Coastal Barrier Resource Program (USDI, 1993). 

l Administratively Proposed Federal Wilderness Area - OU No. 2 is not located within 

an Administratively Proposed Federal Wilderness Area (WS, 1989,1993). 

l Spawning Areas Critical for the maintenance of fish/shellfish species within river, 

lake, or coastal tidal waters - OU No. 2 is not located within a spawning area critical 

for the maintenance of fish/shellfish species (Sholar, 1975). 

l Migratory pathways and feeding areas critical for maintenance of anadromous fish 

species within river reaches or areas in lakes or coastal tidal waters in which fish 

spend extended periods of time - OU No. 2 is not a migratory pathway or feeding area 

critical for maintenance of anadromous fish species (NC DEHNR, 1993bL Thlere is not 

a significant population of anadromous fish in Wallace Creek, Bear Head Creek, or the 

New River downstream of Wallace Creek. 

l Terrestrial areas utilized for breeding by large or dense aggregations of animals - A 

study of the terrestrial species was not conducted at OU No. 2. However, ‘OU No. 2 

probably is not utilized for breeding by large or dense aggregations of animals because 

the land is open and there is frequent military activity on the land. 

l National river reach designated as Recreational - Wallace Creek, Bear Head Creek, or 

the New River downstream of Wallace Creek are not designated as National 

Recreational Rivers (NPS, 1990,1993). 

l Federal designated Scenic or Wild River - Wallace Creek, Bear Head Creek, or the 

New River downstream of Wallace Creek are not Federally designated Scenic or Wild 

Rivers (NPS, 1990,1993). 

l State land designated for wildlife or game management - OU No. 2 is not located 

within a State game land (NC WRC, 1992). 

l State designated Scenic or Wild River - Wallace Creek, Bear Head Creek, or the New 

River downstream of Wallace Creek are not State designated Scenic or Wild Rivers 

(NC MFC, 1992). 
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l State designated Natural Area - OU No. 2 is not located within a State designated 

Natural Area or Area of Significant Value (LeBlond, 1991). 

l State designated areas for protection or maintenance of aquatic life - No areas within 

the boundaries of OU No. 2 are designated as primary nursery areas or are unique or 

special waters of exceptional state or national recreational or ecological significance 

which require special protection to maintain existing uses (NC DEHNR, 1992b). 

l Areas of Significant Value - OU No. 2 is not located within a State Area of Significant 

Value (LeBlond, 1991). 

l State Registered Natural Resource Area - The Wallace Creek Natural Resource Area 

is located upstream of OU No.2. 

3.10 Identification of Water Supply Wells 

Potable water supply wells within a one-mile radius of Sites 6 and 82, and Site 9 were 

identified as shown on Figures 3-15 and 3-16, respectively. Information on well depths, screen 

intervals, aquifer characteristics (specific capacity and T), well distances and directions is 

provided on Tables 3-13 and 3-14 for Sites 6 and 82, and Site 9, respectively. Supply well 

information was obtained in the report entitled, “U.S.G.S. Water Resources Investigation 

Report 89-4096” (Harmed, et al., 1989). 

As shown on Table 3-13, eight wells were identified within a one-mile radius of Sites 6 and 82. 

Wells HP-635 and HP-636 are the closest active supply wells to Sites 6 and 82. These wells are 

located approximately 80 feet east-southeast across Piney Green Road. These wells are 

screened between 65 and 227 feet bgs. Based on groundwater flow patterns in the area, these 

wells are generally upgradient from Sites 6 and 82. Well HP-633 is the closest operating 

water supply well situated down gradient from Sites 6 and 82. This well is located 

approximately 1,590 feet northwest and is screened between 55 and 205 feet bgs. 

Three supply wells in the area, HP-651 (located approximately 80 feet east) and HP-653 

(located approximately 1,950 north), and HP-637 (located approximately 450 feet southwest) 

are currently out of service due to organic contamination. According to Camp Lejeune Water 

and Sewer Department personnel, HP-651 was shut down in February 1985. It is unknown 

when HP-653 and HP-637 were shut down. Groundwater quality data from well HP-651 (prior 
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TABLE 3-13 

SUMMARY OF WATER SUPPLY WELLS WITHIN A ONE-MILE RADIUS OF SITES 6 AND 82(l) 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. 
USGS Identification 

Number 
Total Depth 

(feet) 

Screen 
Interval 

(feet) 

Approximate 
Specific Estimated Distance/Direction 
Capacity Transmissivities from Site(d) 

(gaYmin/foot) (feetVday) (feet) 

HP-633 3441580772006.1 205 55-65 
75-80 

95-105 
123-133 
138-143 
158-168 
178-183 
195-205 

-- (2) -- (2) 1,390lnorthwest 

HP-635 3440550771933.1 215 65-75 
93-108 
122-127 
136-146 
150-155 
170-175 
185-190 
210-215 

-- (2) -- (2) 80koutheast 

HP-636 3441190771933.1 227 go-100 
115-125 
130-135 
140-150 
158-163 
170-175 
185-190 
200-210 
222-227 

6.8 6,900 SO/east 

Notes: (1) Information obtained from “Assessment of Hydrogeologic and Hydraulic Data at Camp hejeune Marine Corps Base, North 
Carolina,” 1989. 

(2) Information not available. 
(3) Supply well currently not in service. 
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TABLE 3-13 (CONTINUED) 

SUMMARY OF WATER SUPPLY WELLS WJTHIN A ONE-MILE RADIUS OF SITES 6 AND 82(l) 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

USGS Identification Total Depth 
Well No. Number (feet) 

HP-637(a) 3440390771954.1 172 

Screen 
Interval 

(feet) 

90-98 
102-114 
120-128 
140-148 
156-172 

Approximate 
Specific Estimated Distance/Direction 

Capacity Transmissivities from Site@) 
(gaI/min/foot) (feefP/day) (feet) 

..(2) -- (2) 450isouthwest 

HP-641 3440390771954.1 178 108-118 
128-150 
158-168 

-- (2) -- (2) 4,1OO/north 

HP-651(a) 3442290771922.1 199 125-135 
140-155 
189-194 

3.8 7,300 801east 

HP-653(a) 3442100771925.1 270 

HP-709 3442130771854.1 140 

-- (2) 

70-90 
110-140 

-- (2) -- (2) 1,95O/north 

4.4 8,500 2,380lnortheast 

Notes: (1) Information obtained from “Assessment of Hydrogeologic and Hydraulic Data at Camp Lejeune Marine Corps Base, North 
Carolina,” 1989. 

(2) Information not available. 
(3) Supply well currently not in service. 
(4) Distance measured from closest boundary point at Site 6. 



TABLE 3-14 

SUMMARY OF WATER SUPPLY WELLS WITHIN A ONE-MILE RADIUS OF SITE 9(l) 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. 

HP-601(3) 

I-P-602(3) 

HP-634(a) 

USGS Identification 
Number 

3440180772020.1 

3440180772007.1 

3440300771935.1 

Total Depth 
(feet) 

195 

160 

225 

Screen 
Interval 

(feet) 

45-60 
95-100 
115130 
175-195 

70-80 
100-105 
120-125 
145-150 
155-160 

63-70 
73-78 
83-88 

107-117 
124-129 
135-140 
153-163 
170-175 
195-200 
215-225 
112-124 
136-144 
153-163 

Approximate 
Specific Estimated ’ Distance/Direction 

Capacity Transmissivities from Site(*) 
(gal/min/foot) (feetVday) (feet) 

-- (2) -- (2) 3,960kouthwest 

-- (2) -- (2) 3,30O/southwest 

4.5 4,300 2,31O/south 

HP-642 3443040772100.1 210 -- (2) -- (2) 5,200lsouth 

174-178 
188-196 

Notes: (1) Information obtained from “Assessment of Hydrogeologic and Hydraulic Data at Camp Lejeune Marine Corps Base, North 
Carolina,” 1989. 

(2) Information not available. 
(3) Supply well currently not in service. 
(4) Distance measured from closest boundary point at Site 9. 



TABLE 3-14 (Continued) 

SUMMARY OF WATER SUPPLY WELLS WITHIN A ONE-MILE RADIUS OF SITE 9(l) 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. 

HP-635 

HP-636 

USGS Identification 
Number 

3440550771933.1 

3441190771933.1 

Total Depth 
(feet) 

215 

227 

Screen 
Interval 

(feet) 

65-75 
93-108 
122-127 
136-146 
150-155 
170-175 
185-190 
210-215 
go-100 
115-125 
130-135 
140-150 
158-163 
170-175 
185-190 
200-210 
222-227 

90-98 
102-114 
120-128 
140-148 
156-172 
125-135 
140-155 
189-194 

Approximate 
Specific Estimated Distance/Direction 
Capacity Transmissivities from Site(h) 

(gai/min/foot) (feetz/day) (feet) 

-- (2) -- (2) 800least 

6.8 6,900 2,00O/northeast 

HP-637 (3) 3440390771954.1 172 

HP-651 (3) 3442290771922.1 199 

-- (2) -- (2) l,OOO/southwest 

3.8 7,300 5,00O/northeast 

Notes: ii1 
n-L_ -L *-- - T  -2 _̂__̂  11-2-- rT--- 

Information obtained from “Assessment ofiiydrogeoiogic and Hydraulic ua~a sic barrip ue~eurw IVUII-IIK UUI~B hf%, N&h 

Carolina,” 1989. 
(2) Information not available. 
(3) Supply well currently not in service. 
(4) Distance measured from closest boundary point at Site 9. 
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to being shut down) indicated 18,000 micrograms per liter (pg/l) of trichloroethane (TCE), 

1,580 pg/l of l,&dichloroethene (DCE), and 400 pg/l of tetrachloroethene (PCE). Recent data 

from HP-651 (ESE, 1991) indicated positive detections of vinyl chloride (70 pg/l), DCE (75 

pg/l), TCE (13 pg/l), and PCE (53 pg/l). Groundwater quality data from January 1985 

indicated TCE levels of 9.0 pg/l in well HP-652. The source of the contamination impacting 

these wells was not identified by Camp Lejeune personnel. 

Eight wells were identified within a one-mile radius of Site 9 (wells HP-635, HE’-636., HP-637, 

and HP-651 were also within a one-mile radius of Sites 6 and 82), as shown on Figure 3-16. 

Three of these supply wells including HP-601, HP-602, and HP-634 have been shut down since 

1984 due to organic contamination. The source of the contamination impacting these wells 

was also not identified by Camp Lejeune personnel, but it is believed that the source may be 

related to waste handling, disposal activities at the Hadnot Point Industrial Area (HPIA). The 

following contaminant levels were detected: 

l HP-601 - DCE (8.8 to 99 pgm 

- TCE (26 to 230 pgYl) 

- PCE (1.5 to 5.0 pg/l) 

l HP-602 - DCE 

- TCE 

- PCE 

- toluene 

- vinyl chloride 

(110 to 630 pg/l) 

(300 to 1,600 pg/l) 

(24 pgfl) 

(5.4 to 12 pg/l) 

(18 pg/l) 

l HP-634 - DCE 

- TCE 

- vinyl chloride 

(2.3 to 700 pg/l) 

(10 pgfu 

(6.8 p&l) 

Well HP-635 is the closest active supply well to Site 9. This well is located approximately 

400 feet up gradient (east) 
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4.0 NATURE AND EXTENT OF CONTAlWNATION 

This section presents the Phase I and II results of the environmental investigations performed 

at Site 9 (Section 4.1.1) and Sites 6 and 82 (Section 4.1.21, and the nature and extent of 

contamination (Section 4.2) for the various media. Results of the ecologic and aquatic survey 

are presented in a separate document (Ecological Risk Assessment) from this RI. Soil 

investigation results and extent of soil contamination are addressed for each area of concern 

(e.g., Lot 203) within the operable unit and site. Site 82 results are presented in the same 

section as Site 6 because these two sites are essentially continuous. Groundwater 

investigation results are presented for each site (Sites 6 and 82 results are also discussed in 

the same section), but the extent of contamination is addressed as one operable unit (i.e., all 

three sites). Appendices L through T provide a summary of laboratory results, statistical 

summaries of analytical data, QA/QC laboratory results (i.e., data and frequency summary), 

TCLP results (i.e., field duplicates), engineering parameter results field QA/QC samples 

(e.g., field blanks), chain-of-custodies, and sampling summar ies of OU No. 2 for the various 

media. 

4.1 Analytical Results 

The results of environmental investigations conducted at Site 9, Sites 6 and 82 are presented 

in Sections 4.1.1 and 4.1.2, respectively. 

4.1.1 Site 9 

This section presents the results of the soil and groundwater investigations performed at 

Site 9. Note that no additional soil samples were collected during the Phase II investigation. 

4.1.1.1 Soil Investigation 

Positive detection s ummaries of surface soils for organics and inorganics are presented on. 

Tables 4-l and 42, respectively (note that all tables for Section 4.0 are presented in the back of 

this section.) Positive detection summaries of subsurface soils for organics and inorganics are 

presented on Tables 4-3 and 4-4, respectively. Total petroleum hydrocarbon (TPH) results are 

presented in Appendix Q. ) 
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Several notations were used to identify sample locations and sample depths at Site 9 (refer to 

positive detection summary tables). Samples designated with the prefix “AR” or “TPO” were 

collected from soil borings located near the above ground storage tanks (“ASP’) or the fire 

training pits/oil and water separator (“TYPO’?. Samples designated with the prefix “GW” were 

collected from soil borings advanced for monitoring well installation. 

Surface soil (i.e., samples collected from ground surface to 6 inches) analytical. results 

indicated the presence of organics (including pesticides, volatiles, and semivolatiles), 

inorganics (excluding cyanide), and TPH (refer to Figure 2-15 for sample locations). The 

following summarizes the results : 

l Pesticides (4,4’-DDE and 4,4’-DDT) were detected at five soil boring locations 

including soil borings SBl, SB3, SB35, SB43, and SB54. The concentrations ranged 

from 3.35 (note that the letter “J” refers to an estimated value) to 650 pg/kg with the 

highest concentrations detected in a sample collected from SB l(650 pg/kg of 4,,4’-DDE 

and 570 pg/kg of 4,4’-DDT). 

l Low levels of volatile organic compounds (VOCs) including acetone, 

l,l,l-trichloroethane, tetrachloroethene (PCE), and toluene were detected in soils 

collected from soil borings SB3 and SB43. The highest concentration was detected in 

soil boring SB3 with 21 pg/kg of PCE. 

l The semivolatile organic compounds (SVOCs) including pyrene, bis(2-ethylhexyl) 

phthalate and benxo(b)fluoranthene were detected at low levels in soil samples 

collected from soil borings SBl and SB3. The sample collected from SBl exhibited 

concenixations of both pyrene (595 pg/kg) and benzo(b)fluoranthene (465 &kg). 

l Fifteen of 23 TAL metals (cyanide was not analyzed in soils) were detected in surface 

soils (antimony, arsenic, beryllium, cadmium, nickel, selenium, silver, and thallium 

were not detected). 

l TPH levels ranged from Not Detected (ND) to 1,120 mg/kg. The highest concentration 

was detected in soil boring SB18. Note that no TCL organic constituents were detected 

in SB18. 
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Subsurface soil (soils collected below one-foot in depth) analytical results also indicated the 

presence of organic and inorganic contamination. The following summarizes the results: 

l Pesticides (4,4’-DDE, 4,4’-DDT, 4,4’-DDD, and alpha chlordane) were detected at six 

soil boring locations including SB13 (3 to 5 feet), 9GW8 (1 to 2 feet), SB24 (1 to 3 and 5 

to 7 feet), SB25 (1 to 3 feet), SB31 (1 to 3 and 5 to 7 feet), and SB35 (5 to 7 feet). The 

highest pesticide concentrations were detected in samples obtained from soil borings 

SB31[4,4’-DDE (39 pg/kg) and 4,4’-DDD (50 &kg)1 and SB2 [4,4’-DDT (62 pg/kg) and 

alpha chlordane (2.95 pg/kg)l. These compounds were detected in soils from 

approximately 1 to 7 feet below ground surface (bgs). 

l Low levels of VOCs (acetone and PCE) were detected at soil borings SB21 (two 

samples), SB31 (two samples), and SB35. The highest PCE concentration was 

7.0 J &kg at soil boring SB21(7 to 9 feet). 

l Eighteen of 23 TAL metals were detected in subsurface soils (antimony, selenium, 

silver, sodium, and thallium were not detected). Inorganic levels were similar across 

the site. 

l TPH levels ranged from ND to 1,200 mg/kg. The highest concentration was detected 

in soil boring SB27 (1 to 3-foot sample). 

Pesticides were exhibited in both surface and subsurface soil samples but are not believed to 

be associated with the fire-fighting training operations (i.e., pesticides were not used to ignite 

fires). Historical usage of pesticides at Camp Lejeune for pest control has been well 

documented (Water and Research, 1983). Moreover, Site 9 was not reportedly associated with 

any storage or disposal of pesticides in the past. 

The presence of acetone in the samples is most likely due to the use of pesticide-grade 

isopropanol during decontamination procedures. The pesticide-grade isopropanol was. 

analyzed and found to contain approximately 1.3 percent acetone. Although the final step in 

the decontamination procedures states that the sampling equipment will be air-dried to allow 

for the excess isopropanol to evaporate, it is possible that in some cases, the sampling 

equipment was not completely dry before it was used. 
.n 
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Low levels of chlorinated hydrocarbons (TCE and PCE) were exhibited in several soil samples. 

These concentrations may have resulted from localized surface spills of solvents since they 

were only detected at isolated areas within Site 9. These compounds, like pesticides, 

historically have not been reported to be stored or disposed of at Site 9. 

The presence of bis(Z-ethylhexyl) phthalate is most likely the result of laboratory 

contamination (during sample preparation) since historically this compound has not been 

reported to be stored or disposed of on site. Section 6.0 of this report provides the rationale for 

justifying why this compound is considered a laboratory contaminant and not related to the 

site. 

Pyrene and benzo(b)fluoranthene detected in site soils may have resulted from localized 

surface spills of fuel from the Am’s or the fire training pits. The ASTs reportedly contained 

diesel fuel while they were active. These two compounds are commonly associatted with 

heavier fuels such as diesel. 

The concentration ranges of most of the inorganics detected were similar to the background 

ranges of soils (both surface and subsurface) at Camp Lejeune. Typical inorganic background 

concentrations for surface and subsurface soils at Camp Lejeune are presented on Table 6-8 in 

Section 6.2.2.1. Several of the inorganics, however, exhibited concentrations above 

background levels for surface soils including aluminum, calcium, chromium, iron, lead, 

magnesium, manganese, potassium, sodium, and vanadium. Inorganics in the subsurface 

soils were also detected above background levels, including aluminum, arsenic, barium, 

calcium, chromium, copper, iron, lead, magnesium, manganese, and potassium. In general, 

inorganic concentrations above background for both surface and subsurface soils were within 

an order of magnitude of background levels. 

4.1.1.2 Groundwater Investigation 

Site 9 Phase I - Round One groundwater analytical results are provided on Table 4-5 for 

organics, and Tables 46 and 47 for inorganics (total and dissolved, respectively). Phase II - 

Round Two analytical results are provided in Appendix L. Note that Site 9 monitoring wells 

displayed on these tables are designated with the number “9” (e.g., 9-GWO3-01 is the sample 

designation for monitoring well 9GW3). 
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Summary of Phase I - Round One Results 

Trace levels of VOCs and SVOCs were detected in both surficial (less than 25 feet bgs) and 

deep groundwater (greater than 100 feet bgs) at Site 9. Detected VOCs include 

2-chloroethylvinyl ether and total xylenes, which were detected in shallow wells 9GW8 

(l&I pg/l of 2chloroethylvinyl ether) and 9GW6 (0.9J pg/l of total xylenes). SVOCs detected 

include phenol (7.05 pg/l), dimethyl phthalate (l&T pg/l), and bis(2ethylhexyl) phthalate 

(2.05 pg/l), which were detected in deep well 9GW7D only. None of the VOCs or SVOCs 

detected exhibited concentrations above the Federal Maximum Contaminant Levels (MCLs) 

or the North Carolina Water Quality Standards CNCWQS) established for groundwater. 

The low levels of 2-chloroethylvinyl ether, dimethyl phthalate, and bis(2-ethlylhexyl) 

phthalate detected are believed to be the result of laboratory contamination since these 

compounds historically have not been used, stored, or disposed at the site. Moreover, the low 

level of total xylenes (typically associated with petroleum fuels) detected at well 9GW6 may 

have resulted from releases of fuels which were stored in the ASTs or fuels burned in the fire 

training pit. 

PCBs and pesticides were not detected above method detection limits in any of the shallow or 

the deep wells. 

TAL inorganics (i.e., total and dissolved) were detected in all ten monitoring wells. As shown 

on Tables 46 and 47,18 of 24 total (cyanide, thallium, selenium, silver, antimony, and cobalt 

were not detected) and 14 of 24 dissolved (antimony, arsenic, beryllium, cadmium, cobalt, 

copper, lead, silver, thallium, and selenium were not detected) TAL inorganics were detected. 

Chromium, lead, manganese, and mercury are present above Federal and/or NCWQS. The 

following wells exhibited concentrations of total chromium (MCL and NCWQS of 50 yg/l), 

total lead (MCL and NCWQS of 50 pg/l), total manganese (NCWQS of 50 pg/l), and total 

mercury (MCL of 2.0 pg/l and NCWQS of 1.1 pg/l) above the Federal MCLs and/or the 

NCWQS: 

l chromium - 9GWl (99.3 l&u 

- 9GW3 (214 pgl) 

l lead e 9GWl (66.4 p&l) 

- 9GW3 (127 pgil) 
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0 manganese - 9GWl (174 Pfgu 

a 9GW3 (91.3 pgm 

a mercury - 9GW2 (1.4 I.@> 

For the dissolved metals, however, none of these wells exhibited contaminant levels above the 

Federal MCLs or the NCWQS for these inorganics. 

Groundwater field parameter results for pH, temperature, and specific conductance are 

presented on Table 48. Specific conductance values ranged from 126 to 459 micromhoakm, 

pH values ranged from 5.03 to 9.19 S.U. (slightly acidic to slightly basic), and temperature 

values ranged from 18“ to 24°C. These values represent all field measurements obtained 

during groundwater sampling activities (i.e., from each well volume purged) which may 

account for the wide ranges. Specific conductance values appear to be within the range of 

natural waters which is 50 to 500 micromhoskm (Pagenkopf, 1978). pH values are within the 

range of Federal Secondary Drinking Water MCLs (6.5 to 8.5 s.u.) with the exception of one 

reading at well 9GW7D (9.19 s.u.). This elevated pH value may be related to trace amounts of 

residule grout in the groundwater which was used during well installation. Note that the pH 

in this well decreased and stabilized as the well was purged. 

Summary of Phase It - Round Two Results 

Groundwater samples collected during the Phase II - Bound Two investigation at Site 9 were 

analyxed for full TCL volatile organics and full TAL inorganics. Samples were collected fkom 

all existing and newly installed wells. Analytical results of this sampling event are provided 

in Appendix L. 

Pesticides including 4,4-DDE (l.OJ pg/l), 4,4DDD (0.945 pg/l), and 4,4-DDT (0.135 pg/l) were 

detected in well 9GWl. No other Site 9 wells exhibited pesticide concentrations. Additionally, 

note that concentrations of PCBs were not detected in any of the wells sampled. 

Concentrations of SVOCs were detected at seven wells. Bis(2ethylhexyl)phthalate was the 

most frequently occurring SVOC. Well 9GW4 exhibited the highest levels. The most detected 

SVOCs in groundwater samples include naphthalene (17 pg/l), 2-methylnaphthalene (l.OJ 

pg/l), acenaphthene (1lJ pg/l), dibenzofuran (l.OJ pg/l), fluorene (3.0 pg/l), phenatnthrene 
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(3.05 pg/l>, fluoranthene (6&J pg/l), pyrene (3.05 yg/l), and bis(%ethylhexyl)phthalate 

(4.05 pg/l). Further, deep well 9GW7D indicated a detection of phenol (5.&l &l). 

Trace levels of VOCs were also detected fkom the Round Two groundwater samples. Well 

9GW8 exhibited the highest levels of VOCs which include 1,3-dichlorobensene (3.4 pg/l), 

ethylbenzene (3.4 pg/l), toluene (2.2 pg/l), and total xylenes (14 pg/lI. Additionally, low levels 

of TCE (1.2 pgIl) were detected in deep well 9GW7D. 

Results of the inorganic analysis indicated detections of 17 of the 23 total TAL inorganics 

(antimony, cadmium, cobalt, copper, silver, and thallium were not detected). Concentrations 

of cadmium, lead, and manganese were detected in some of the wells above the Federal MCLs 

and/or the NCWCS. The following wells exhibited elevated concentrations of inorganics: 

l 9GWl -total chromium (351 &lgflI 

- total lead (406J&l~ 
- total manganese (278J P@ 

l 9GW2 -total chromium (17OJpd-l) 

a 9GW3 -total chromium (60 55 I.&-U 

Note that none of these wells exhibited concentrations of dissolved inorganics above the 

Federal MCLs or the NCWCS. 

Groundwater field parameter results are presented on Table 49. Specific conductance values 

ranged from 115 to 4,968 micromhoakm, pH values ranged from 5.23 (acidic to basic) to 12.46 

s.u., and temperature values ranged from 13” to 20” C. As discussed in the previous section, 

these values represent all field measurements collected (i.e., from each well volume purged) 

which may account for the wide ranges. Note that many of the pH values were below the 

Federal Secondary MCL (drinking water standards) of 6.5 s.u., but none of these values were 

below 2.5 S.U. (RCRA hazardous). 
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Comparison of Phase I - Round One and Phase II -Round Two Results 

Groundwater analytical comparisons of Site 9 wells for Phase I and Phase II investigations are 

summarized on Tables 410 (organics only). The data indicates that the overall contaminant 

levels for organics slightly increased for the Phase II samples. Wells 9GW1,9GW4, and 9GW8 

exhibited the most significant increases in contaminant levels. The following summarizes 

these contaminant increases: 

l Low levels of pesticides were detected in the Phase II sample from 9GWl. Pesticides 

were not detected in the Phase I sample. 

l Low levels of SVOCs were detected in the Phase II sample from 9GW4. SVOCs were 

not detected in the Phase I sample. 

l Low levels of 1,3dichlorobenxene, ethylbenzene, toluene, and total xylenes were 

detected in the Phase II sample from well 9GW8. None of these contaminants were not 

detected in the Phase I sample. 

Note that the increases in contaminant levels for these wells were not significant. 

The overall increase in contaminant levels may be attibuted to seasonal fluctuations in the 

water table. The fluctuation of the water table (observed to be as high as five feet) may be 

effecting contaminant movement within the aquifer where concentrations would be increased 

while the water table is at its highest point following groundwater recharging periods. This 

concentration trend was observed in many of the wells at all three sites. As discussed in 

Section 3.0, groundwater levels were at their lowest point in October and November (which 

coincided with Phase I sampling event) and at their highest point in April (which coincided 

with the Phase II sampling event). Concurrently, the contaminant levels were generally 

higher in March and April compared to October and November. 

4.1.1.3 Engineering Parameter Results 

Engineering parameters were analyzed from groundwater samples collected at shallow well 

9GW8. Groundwater engineering parameters included BOD, COD, total solids (TS), TDS, 

TSS, and total volatile solids (TVS). Engineering parameter results are summarized in 

Appendix P. Results indicated the following concentration levels in shallow groundwater: 
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l BOD - ND 

l COD - Zlmg/l 

0 TS - 199mg/l 

l TDS - 160mg/l 

a Tss - 46mgil 

0 TVS - 34 mgil 

The TDS concentration was below the Federal Secondary MCL of 500 mg/l. None of the other 

parameters have a corresponding water quality criteria. 

4.1.1.4 Quality ControlIQualitv Assurance Results 

&A/QC samples were collected during the soil and groundwater investigations. These samples 

included trip blanks, field blanks, equipment rinsates, and duplicate samples. Analytical 

resulta of the field duplicates are provided in Appendix N and other field QAIQC (e.g., rinsate 

blanks, trip blanks, etc.) results are provided in Appendix R. 

Organic8 and inorganics were detected in several QA/QC samples. Detected organics include 

methylene chloride, acetone, and bis (Z-ethylhexyI) phthalate (methylene chloride and acetone 

were detected in rinsate blanks, field blanks, and trip blanks; all three compounds were 

detected in rinsate blanks and field blanks). As stated previously, methylene chloride, 

acetone, and bis (f-ethylhexyl) phthalate are most likely the result of laboratory 

contamination. The presence of acetone may also be the result of decontamination procedures 

with isopropanol alcohol. All 24 TAL inorganics were detected in the QA/QC samples but 

were quantified B, JR, UJ, or J qualifiers. 

A field blank (9-FB-02) collected from the potable water source used for decontamination of 

heavy equipment did not contain organic concentrations (other than methylene chloride and 

acetone), but did exhibit levels of inorganics (all with B, JB, UJ, or J qualifiers). 

4.1.2 Sites 6 and 82 

The results of the soil, groundwater, surface water and sediment investigations, along with 

the drum waste sampling and test pit sampling performed at Sites 6 and 82 are presented in 

the following sections. 
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4.1.2.1 Soil Investigation 

Soil results are presented for each area of concern including Lot 201, Lot 203, the wooded areas 

and the ravine (areas within Site 6), and Site 82. Sample locations for these areas are shown 

on Figures 2-5,2-6, and 2-7, respectively. 

Site 6, Lot 201 

Soil analytical results are representative of samples collected from sample grids A, B, and C. 

Surface soil analytical results are presented on Tables 411 (organics) and 412 (inorganic& 

Subsurface soil analytical results are presented on Tables 413 (organics) and 

414 (inorganics). 

Analytical results of the surface soils indicated the presence of organic and inorganic 

contaminants. The following summarizes the results: 

l Pesticides including dieldrin, 4,4’-DDE, 4,4’-DDD, 4,4’-DDT, alpha chlordsne, and 

gamma chlordane were detected throughout the three sample grids. The ranges and 

maximum (sample location shown in parentheses) concentrations of the detected 

pesticides are as follows: 

l 4,4’-DDT 

l 4,4’-DDD 

l 4,4’-DDE 

l dieldrin 

l alpha chlordane 

l gamma chlordane 

3.05 to 1,200,000 pgkg (XOlA-SB17) 

0.985 to 180,OOOJ pgkg (2013A-SB17) 

4.05 to 17,000 pg/kg (BOlA-SB17) 

5.65 to 46 pg/kg (201A-SB20) 

8.9 Wk (201A-SB26 only) 

8.0~ wk (2OlA-SB26 only) 

l PCBs (PCB-1248 and PCB-1260) were detected in three samples collected within 

sample grids A and C. PCB-1248 was detected in one sample (2OlA-SB24 at 

1,800 pgkg) and PCB-1260 was detected in two samples ranging from 315 to 360 pg/kg 

(2OlC-SB8). 
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l VOCs including acetone, methylene chloride, and l,l,l kichloroethane were detected 

in a few samples. Concentrations of l,l,l-trichloroethane were found in three samples 

ranging from Z.OJ to 42 pg/kg (ZOlC-SB38). 

l Twelve different SVOCs were detected with seven of the positive detections at soil 

boring 2OlCSB33. 

l Nineteen of 23 TAL inorganics were detected in surface soils (antimony, Imercury, 

silver, and thallium were not detected). 

Subsurface soil analytical results also indicated organic and inorganic contamination. The 

following summarl ‘zes the results: 

l Pesticides including 4,4.-DDE, 4,4’-DDT, and 4,4’-DDD were detected at sample grids 

A, B, and C. The ranges and maximum (sample locations shown in parentheses) 

concentrations of the detected pesticides are as follows: 

l 4&-DDE 4.5 to 5,200J pg/kg (2OlA-SB17 - 1 to 3 feet) 

l 4,4’-DDT 0.585 to 250,ooOJ &kg (2OlA-SB17 - 1 to 3 feet) 

l 4,4’-DDD 3.4J to 460,000 pg/kg (ZOlASB17 - 1 to 3 feet) 

l VOCs including acetone, methylene chloride, PCE, l,l,l-trichloroethane, 

ethylbenzene, and total xylenes were detected in a few samples. Concentrations of 

ethylbenzene and total xylenes were detected in soil boring 201A-SB17 (1 to S-foot 

sample) at 2,600J and 54,000 &kg, respectively. 

l Concentrations of five different SVOCs were detected in soil boring ZOlA-SB1’7 (1 to 3 

feet). The SVOCs exhibiting the highest concentrations were naphthalene 

(97,000 pg/kg) and 1,Pdichlorobenzene (38,000 &kg). 

l F’ifteen of 23 TAL inorganics were detected in subsurface soils (antimony, beryllium, 

cobalt, mercury, nickel, selenium, silver, and thallium were not detected). 

l PCBs were not detected in any of the subsurface soils. 

411 



CLE J-O 1272-3.13-08/20/93 

Overall, elevated levels of pesticides were detected within sample grid A, especial1.y in the 

vicinity of soil boring ZOlASB17. As stated previously, the area in the vicinity of sample grid 

A was reportedly used for pesticide storage in the past (ESE, 1990). 

Elevated levels of PCBs (above 1,000 pg/kg) were detected only in surface sample ZOlA-SB24 

(1,800 pg/kg). Sample grid C, which is in the immediate vicinity of where PCB transformers 

were reportedly stored, did not exhibit PCB contamination. 

Ethylbenzene and total xylenes were detected from samples collected at soil boring 

201A-SB17. The source of these contaminants may be related to surface spills of fuel since the 

area is currently used for the storage of military vehicles. The presence of these contaminants 

may also be associated with the application (petroleum-based) of pesticides. 

Inorganics were detected above the background ranges of surface soils at Camp Lejeune. 

Inorganics which exhibited concentrations above background levels include aluminum, 

cadmium, calcium, chromium, copper, iron, lead, magnesium, manganese, potassium., nickel, 

selenium, sodium, thallium, vanadium, and zinc. Although these contaminant levels exceed 

background levels, the concentrations were generally within the same magnitude as surface 

soil background levels. 

Inorganics in subsurface soils were also above the background ranges for Camp Lejeune. 

Inorganics detected above background levels include aluminum, arsenic, barium, calcium, 

chromium, copper, iron, lead, magnesium, manganese, and sodium and vanadium. In general, 

the concentrations were also within the same magnitude of subsurface soil background levels. 

Site 6, Lot 203 

Analytical results from Lot 203 soils represent samples collected from sample grids “OSA” 

(samples 203~SB21 through 203~SB421, “DDT,” “PCB,” and from soil borings advanced for 

monitoring wells (“GW”). Positive detection summaries for surface soils at Lot 203 are 

presented on Table 415 for the organics and on Table 416 for the inorgauics. Positive 

detection summar* res of subsurface soils for organics and inorganics are presented on 

Table 417 and Table 418, respectively. 

Surface soil analytical results indicated the presence of organic and inorganic contaminants, 

The following summarizes the results: 
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l Pesticides including die&in, 4,4’-DDE, 4,4’-DDD, 4,4’-DDT, alpha chlordane, gamma 

chlordane, endosulfan II, and endrin were detected throughout Lot 203. The ranges 

and maximum (sample locations shown in parentheses) concentrations of the Idetected 

pesticides are as follows: 

4,4.-DDE 

4,4’-DDT 

die&in 

4,4’-DDD 

gamma chlordane 

emh-in 

alpha chlordane 

endosulfan II 

3.85 to 2,100 pg/kg 

3.4J to 1,500 pg/-kg 

3.65 to 2705 pg/kg 

4.55 to 18OJ pg/kg 

160 1.1&/kg 

21 to 130J pgkg 

2.35 to 72J pgikg 

4.4J w-k 

(203OSASB30) 

(203OSASB30) 

(203OSASB24) 

(203DDTSB18) 

(203OSASB24 only) 

(203OSASB38) 

(203OSA-SB38) 

(203DDTSBlO only) 

l PCBs (PCB-1248, PCB-1254, and 

was detected in 12 samples ranging from 175 

1254 was detected in two samples 
and PCB-1248 wa8 deteded in one 

-‘-‘-‘- --.,.- _.__,,. ___ __,.,_..__-. e.I--’ 

l VOCs including acetone, toluene, and l,l,l-trichloroethane were detected in a few 

samples. Concentrations of l,l,l-trichloroethane were found in two samples ranging 

from 2.OJ to 15 pg/kg (203PCB-SB14). Toluene was only detected in sample 

203 OSA-SB23 (7.05 @kg). 

o Twenty-four different SVOCs were detected with 10 positive detections at soil boring 

203OSA-SB26 and 18 of the detections at soil boring 203OSA-SB38. The 

concentration ranges and maximum values (sample locations shown in parentheses) of 

three of the more frequently occurring SVOCs are as follows: 

l acenaphthene 2505 to 9,500 pg/kg (203OSASB39) 

0 pyrene 42J to 2,800 pgkg (2030SA-SB38) 

0 naphthalene 1,400J P&g (203OSASB39 only) 

l Twenty of 23 TAL inorganics were detected in surface soils (selenium, silver, and 

thallium were not detected). 

4-13 



CLEJ-01272-3.13-08/20/93 

Subsurface soil analytical results also indicated the presence of organic and inorganic 

contamination. The following summarizes the results: 

l Pesticides including 4,4’-DDE, 4,4’-DDT, 4,4’-DDD, a&in, heptachlor epoxide, 

dieldrin, methoxychlor, delta-BHC, and gamma chlordane were detected. The ranges 

and maximum (sample locations shown in parentheses) concentrations of detected 

pesticides are as follows: 

methoxychlor 

4,4,-DDE 

4,4’-DDD 

4,4’-DDT 

die&in 

gamma chlordane 

heptachlor epoxide 

delta-BHC 

WJaJ l-d% 
4.95 to 470 pg/kg 

215 to 430 pg/kg 

3.65 to 3005 pg/kg 

4.45 to 2205 pg/kg 

1405 Irg/kg 

6.4.J m& 
4.95 lek 

(203OSA-SB22 only - 3 to 5 feet) 

(203OSASB30 - 1 to 3 feet) 

(203OSA-SB28 - 5 to 7 feet) 

(203OSA-SB22 - 3 to 5 feet) 

(203OSA-SB22 - 3 to 5 feet) 

(203OSA-SB22 only - 3 to 5 :feet) 

(203DDTSB2 only - 1 to 3 feet) 

(203OSASB41 only - 1 to 3 feet) 

l aldrin 4.65 P&k (203DDT-SB2 only - 1 to 3 feet) 

.’ .,._.__ -- 
l PCB-1260 was detected in three samples ranging from 205 to 29,000J pg/kg. The c 

highest concentration was detected in sample 203OSA-SB22 (3 to 5-foot sample). 
,‘,i-...d- 

‘-‘.. _. 

l Acetone was the only VOC detected in the subsurface soils. 

l Eighteen different SVOCs were detected with 14 of the detections at soil boring 

203OSASB22 (3 to 5-foot sample). The ranges and maximum (sample location. shown 

in parentheses) concentrations of three of the more frequently occurring SVOC3 are as 

follows: 

l acenaphthene 3,200J to 7,700 pgkg (203OSASB41- 1 to 3 feet) . 

0 pyrene 3,600 pg/lrg (203OSASB22 only 3 to 5 - feet) 

l naphthalene 785 to 1,500J pgkg (203OSASB41- 1 to 3 feet) 

l ‘Ikventy-two of 23 TAL inorganics were detected in subsurface soils (silver was not 

detected). 
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Sample grid “OSA” within Lot 203 exhibited the highest levels of organic contamination. This 

grid (samples 2030SA-SB21 through 2030SA-SB42) encompasses most of the area within 

Lot 203 (note that grids ‘PCB” and “DDI”’ comprise the remaining grid areas in Lot 203). 

Results indicate that low levels of pesticides are present throughout Lot 203 in both the 

surface and subsurface soils (1 to &feet). Samples collected from soil borings 2030SA-SB22 

and 203OSA-SB30 (central and northeastern sections of lot) exhibited the highest 

concentrations and frequencies of pesticides. 

PCB concentrations above 1,000 pg/kg were detected in nine surface and two subsurface 

samples. The highest PCB concentrations within grid “OSA” were found in samples collected 

from soil borings SB22, SB24, and SB26. Within grid “DDT,” the highest PCB concentrations 

were detected in soil borings SB8 and SBlO. Note that PCB concentrations above 1,000 pg/kg 

were only detected in one surface sample (203PCB-SB3) from the ‘PCB” grid. PCB 

transformers were reportedly stored within this grid area while Lot 203 was an active storage 

area. 

Concenkations of VOCs were detected in a few soil samples at low levels (less than 10 p&g) 

within Lot 203. 

Inorganic contaminants were detected above background levels in surface soils. Inorganics 

which exhibited concentrations above background levels include antimony, arsenic, barium, 

cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, potassium, 

nickel, sodium, vanadium, and zinc. Moreover, calcium, lead, magnesium, and manganese 

exhibited the highest values above surface background levels. 

Inorganic concentrations in subsurface soils were also above background levels. Nineteen 

inorganics (excluding antinomy, calcium, cobalt, and silver) exhibited concentrations above 

background levels. Lead, barium, and manganese exhibited the highest inorganic values. 

Wooded Areas, the Ravine, and Site 82 

Soil analytical results from the wooded areas are represented by sample grids “201N,” “2OlS,” 

and “201E.” The ravine soil results are represented by grid “RAV.” Site 82 soil results consist 

of 24 samples from sample grid “OSA” (samples 203OAS-SBl through 2030SA-SB20; and 

203-SB21 through 203-SB25). Samples collected from monitoring well borings are identified 

with a “GW” designation. Positive detection summaries for surface soils are presented on 
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Table 4-19 for organics and on Table 4-20 for inorganics. Subsurface soil positive d.et.ection 

summaries for the organics are presented on Table 421 and inorganics are presented on 

Table 422. 

Surface soils samples exhibited the following contaminants: 

l Pesticides including dieldrin, 4,4.-DDE, 4,4’-DDD, 4,4’-DDT, alpha chlordane, and 

endrin were detected in samples collected from grids ‘BAV,” “201E,” “2O:lS,” and 

“OSA.” The ranges and maximum (sample locations shown in parentheses) 

concentrations of the detected pesticides are as follows: 

l 4,4’-DDD 1OJ to 12,000 pg/kg (201s~SB8) 

l 4,4’-DDT 3.4J to 6,400 pg/kg (201%SB8) 

l 4,4’-DDE 2% to 4,200 pg/kg (2OlSSB8) 

l endrin 5.65 to 2405 p&g (201E-SB15) 

0 dieldrin 4.6 to 875 p&kg (BAV-SB11) 

l alpha chlordane 3.65 w&g (203OSA-SB17 only) 

._..,..-.-. 

‘T’ l PCB-1260 was detected in seven samples. Concentrations ranged from 28J to 26,000J 

(201E-SB15). 

l VOCs including toluene, chloromethane, bromomethane, TCE, benzene, 

1,1,2,2-tetrachloroethane, 1,2dichloroethene, and PCE were detected in four samples 

collected from grid “OSA.” The ranges and maximum (sample locations rshown in 

parentheses) concentrations of detected VOCs are as follows: 

1,1,2,2-tetrachloroethane 

chloromethane 

PCE 

TCE 

bromomethane 

l&dichloroethene 

benzene 

toluene 

55,000 M&g 

6205 to 9,800 llgflrg 

2,600J to 7,000J l.lg/kg 

4,600 w-k 

5J to 3,700J pg/kg 

1,5005 Pf$k 

85OJ Wb 

1205 l&g 

(2030SA-SB6 only) 

(2030SA-SB6I 

(203OSASBl:Z) 

(2030SA-SB6 only) . 

(2030SA-SB6:) 

(203OSA-SB6 only) 

(2030SA-SB6 only) 

(2030SA-SB12 only) 

Note that VOCs were not detected in any of the Phase II surface samples. 
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l Twenty-five different SVOCs were detected with 20 of the detections at soiK boring 

BAV-SBG and 16 of the detections at soil boring BAV-SB14. The ranges and 

maximum concentrations (sample locations shown in parentheses) of three of the more 

frequently occurring SVOCs are as follows: 

0 pyrene 72J to 2,700 pg/kg (BAV-SBll) 

l benzo(a)anthracene 395 to 2,200 &lg/kg (BAV-SBll) 

l benzo(b)fluoranthene 54J to 2,200 pg/kg (BAV-SBll) 

l All 23 TAL inorganics were detected in surface soils. 

Subsurface soil analytical results also indicated organic and inorganic contamination. The 

following summa rizes the results: 

l Pesticides including die&in, 4,4’-DDE, 4,4’-DDD, and 4,4’-DDT were detected at low 

levels in samples collected fkom grids “BAV, ” “ZOlS,” and “OSA.” The ranges and 

maximum (sample locations shown in parentheses) concentrations of detected 

pesticides are as follows: 

l 4,4’-DDD 16 Wkz (RAV-SB4A only - 1.5 to 2 feet) 

l 4,4’-DDT 4.&J to 775 y&g (BAV-SB14 - 0.5 to 1 foot) 

l 4,4’-DDE 3.55 to 67 p&g (BAV-SB14 - 0.5 to 1 foot) 

l die&in 3.45 to 2805 pg/kg (BAV-SB13 3 to 4 feet) 
. _-- 

,i 
l PCB-1260 was detected in four samples. Concentrations ranged from 46J to I.00 pgkg 

(201E-SB5). 

l Toluene, total xylenes, TCE, benzene, l,l,l-trichloroethane, 1,2-dichloroethene, PCE, 

chloromethane, and bromomethane along with several other VOCs were detected. The. 

ranges and maximum (sample locations shown in parentheses) of some of the more 

frequently occurring VOCs are as follows: 

l PCE 9.OJ to 11,000 pg/kg (2030SASB-12 - 1 to 3 feet) 

0 total xylenes mu w-b (BAVSB13 only - 3 to 4 feet) 

l bromomethane 4.05 to 1,300 pg/kg (OSA-SB19 - 1 to 3 feet) 
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0 chloromethane 4905Pfzk 

0 toluene LOJ to 34 pgIkg 

l l,l,l-trichloroethane l.OJ pg/kg 

l TCE l-aJ I@% 
l l,f-dichloroethene 5.05 pg/kg 

l benzene l.oJ &kg 
l 1,1,2,2&etrachloroethane 1,100 yg/kg 

(OSA-SBlS only - 1 to 3 feet) 

(2030SASBlS - 1 to 3 feet) 

(201ESBlO only - 3 to fi feet) 

(RAV-SB16 only - 3 to 4: feet) 
(well boring GW-10 only - 2 to 
4 feet) 

(201N-2SBlO only - 3 to 5 feet) 
C6GW34 only - 22 to 24 feet 
(sampled below the water 
table)] 

l Fifteen different SVOCs were detected with nine of the detections at soi. boring 

203OSA-SB7 (1 to 3-foot sample). The ranges and maximum concentrations (sample 

locations shown in parentheses) of four of the more frequently occurring SVOCs are as 

follows: 

l 2-methylnaphthalene 375 to ll,OOOJ (RAV-SB13 - 3 to 4 feet) 

a naphthalene 9,600Jwk (RAV-SB13 only - 3 to ,4 feet) 

* pyrene 635 to 1lOJ p&g (203OSA-SB7 - 1 to 2 feet) 

l benzo(a)anthracene 45Jto96Jpglkg (2030SASB7 - 1 to 2 feet) 

8 All 23 TAL inorganics were detected in subsurface soils. 

Results ind.ate that organics are present throughout the wooded areas, the ravine and 
7 

“, ., ..,. _ . _. -._.-. ..-... ___ ‘Le.-. _ _ ..______ .I_.._. -.-..- --‘--“‘“-- -..-.- __.“,.r __ _ . _ . . . . . -.-- ,.,- .1--“.. .--,__,...,._” ,____- ^Y,l,, 
Site 82. The presence of pesticides appears to be most significant in the ravine and a.t random, .,,,j’ 

rc-.c, _(... -....-,- ^A.,- 
(+, areas throughout grid “2015.” 

‘. ‘-g-l-&-&~ investigation,.‘numerc;;;s‘.‘~~~~i~~~~d~-~~a~~ \ 
’ -_ ---.I” -m--w ” ..-, e?“-..- ..-,, _ 

containers, which were labeled ‘QDT,” were noted on the surface at the northern end of the . -.--.__ \ 

ravine. The levels of pesticides detected in the wooded areas appear to be the result of random 
‘5 

spraying and not related to disposal activities.’ Mher, the presence of PCBs occurs mainly ! 

within the ravine and along the eastern boundary of grid “201E:” /; 

VOCs and SVOCs were detected throughout the four grids. The most significant levels of 

VOCs (both halogenated and aromatic hydrocarbons) were found in samples collected from 

Site 82. Samples collected from soil borings OSA-SB6 (surface>, OSA-SB12 (both surface and 

subsurface), and OSA-SBlS (subsurface) exhibited the highest levels of VOCs. In general, 

samples collected from the ravine exhibited the highest concentrations of SVOCs. 
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soil samples collected from several monitoring well soil borings at Site 82 exhibited 

contamination. Samples collected from 6GWlO [1,2-dichloroethene (5.0 pg/kgH, 

GGW32[1,2dichloroethene (12 pg/kg)l, 6GW15D VICE (4.0 J pgkg)], 6GW31 Iethylbenzene 

(35 J pgkg)], and 6GW34 [TCE (49 pgkgll and 1,1,2,2-tetrachloroethane (1,100 pgkgll 

contained the highest levels of subsurface soil organic contamination among the monitoring 

well soil borings. 

Concentrations of 20 inorganics (excluding selenium, silver, and thallium) were detected 

above the background ranges of surface soils at Camp Lejeune. Arsenic, calcium, barium, 

iron, lead, magnesium, and manganese exhibited the highest values above surf&e 

background levels. 

Inorganic concentrations detected in subsurface soils were also above the background ranges 

of soils at Camp Lejerme. Twenty-one inorganics (excluding antinomy and silver) exhibited 

concentrations above background levels. Lead, iron, barium, and manganese exhibited the 

highest values above subsurface background levels. 

4.1.2.2 Groundwater Investigation 

Groundwater results are presented for the Phase I (samples collected from existing and 

Phase I wells) and Phase II (samples collected from existing, Phase I, and Phase II wells) 

sampling events. Table 4-5 presents a summary (Phase I - Round One) of positive detections 

for organics, and Tables 4-6 and 4-7 (refer to Section 4.1.1.2) present a summary (Phase I - 

Round One) of positive detections for inorganios (total and dissolved metals, respectively). 

Phase II - Round Two groundwater results are summarized in Appendix L and Phase II - 

Round One groundwater results are summar ized on Tables 423 (organics) and Table 424 

(total and dissolved inorganic& Site 6 and Site 82 groundwater samples are designated on the 

tables with the number “6” or “82” [deep wells are presented with the letters “DW” (e.g., 

“GWOl-DW-Ol”)]. Monitoring well locations are shown on Figure 2-8. 
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Summary of Phase I - Round One Results 

Surkial Groundwater 

As shown on Table 4-5, 12 VOCs and three SVOCs were detected from the 351 shallow 

monitoring wells sampled at Sites 6 and 82. Detected VOCs, their ranges, and well numbers 

exhibiting the highest contaminant levels include: 

TCE 

chlorobenzene 

PCE 

trans-1,2-dichloroethene 

l&2,2-tetrachloroethane 

chloroform 

vinyl chloride 

total xylenes 

bromodichloromethane 

1,2dichloroethane 

1 ,1,2-trichloroethane 

l,l,l,-trichloroethane 

0.55 to 120 pg/l 

110 Pg/l 

O.QJ to 26 pg/l 

16 I@ 

1.0 to 6.9 yg/l 

2.7 p&l 

1.6 pgn 
1.4 pgn 

l&J pgil 

o&T pgn 

0.5J Pf$ 

c&J P&l 

(6GW28S) 

(6GW 16 only) 

(6GW28S) 

(6GW28S only) 

(6GWlS) 

(6GW16 only) 

(82MW2 only) 

(6GW 1s only) 

(6GW26 only) 

(6GW15 only) 

(6GW28S only) 

(82MWl only) 

Moreover, the following wells exhibited VOC contaminant levels above the Federal MCLs or 

the NCWQS: 

l 6GW28S - TCE (120 pg& NCWQS of 2.8 pg/l and Federal MCL of 5.0 pg/l) 

- PCE (26 pgk NCWQS of 0.7 pg/l and Federal MCL of 5.0 pg/l) 

0 6GWlS - PCE (6.9 pg/l) 

l 82MW2 - vinyl chloride (1.6 pg/l; NCWQS of 0.015 pg/l) 

0 6GW16 - PCE (1.0 pg/l) 

- chloroform (2.7 pg/l; NCWQS of 0.19 pg/l) 

l 6GW3 - PCE (0.9J pg/l) 

l 6GW15 - 1,2&chloroethane (O&J pg/l; NCWQS of 0.38 pg/l) 

Detected SVOCs and their ranges include phenol (l&J to 2.05 pg/l), 2-chlorophenol (5.OJ pg/l 

in one sample), and bis(2ethylhexyl) phthalate (l&J to 2&T pg/l). The low concentrations of 

4-20 



CLEJ-01272-3.13-08/20/93 

2-chlorophenol and bis(2-ethylhexyl) phthalate are believed to be the result of laboratory 

contamination and not the result of contamination from the site. 

Pesticides and PCBs were not detected above method detection limits for any of the samples 

collected from shallow wells. 

Results of the inorganic analyses indicated detections for 19 of the 23 total (silver, thallium, 

selenium, cyanide not detected) and 18 of 24 dissolved (beryllium, copper, thallium, selenium, 

and mercury not detected) TAL inorganics. Sixteen of the wells exhibited concentrations of 

inorganics above the Federal MCLs or NCWQS. These contaminants include arsenic, 

chromium, lead, and manganese. Moreover, the wells (from most contaminated to least 

contaminated) where elevated inorganics were detected include 6GW3, 6BP6 (background 

well), 82MW3, 6GW9, 82MW1, 6GW7S, 6GW2 (background well), 6GW5, GGWlS, 6GW15, 

6GW6, 6GW19, 6GW16, 6GW26, 6GW4, and 82MW2. The ranges and maximum (well 

number is shown in parentheses) concentiations are as follows: 

0 chromium (total) 51.4 to 201 pg/l (6GW 3) 

l lead(total) 64.4 to 2ooJ pg/l (6GW3) 

l manganese (total) 55 to 362 pgfl (6GW3) 

l manganese (dissolved) 57 to 127 pg/l (82MWl) 

0 arsenic (total) 67.8 pg/l (82MWl only) 

Manganese was the only dissolved inorganic detected above the secondary MCL or the 

NCWQS. 

Groundwater field parameter results for pH, temperature, and specific conductance are 

presented on Table 425. Specific conductance values ranged from 34 to 660 micromhos/cm, 

pH values ranged from 4.47 to 6.91 S.U. (slightly acidic to slightly basic), and temperature 

values ranged from 13.1” to 245°C. These values represent all field measurements collected 

(i.e., from each well volume purged) which may account for the wide ranges. Generally the 

specific conductance values appear to be within the range or slightly above the range of 

natural waters (Pagenkopf, 1978). Many of the pH values were below the Federal Secondary 

MCL, but none of these values were below 2.5 (RCRA hazardous). 
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Deep Groundwater 

Organic compounds were detected at all five Phase I deep monitoring wells. Detected VOCs, 

their ranges, and well number include: 

l TCE 1.2 to 58,000 p&l (6GWlD) 

l trans-1,2-dichloroethene 500 to 5,800 pgfl (6GW27D) 

l methylene chloride 79oJ ld (6GWlD only) 

l PCE 630 &I (6GWlD) 

0 ethylbensene 48 I@ (6GWlD only) 

Three of the deep wells exhibited VOC contaminant levels above the Federal MCLs or the 

NCWQS, including 

l 6GWlD TCE (58,OOaJ pgfl) 

trams-1,2-dichloroethene (5,SOOJ @I 

methylene chloride (790 J w-u 
PCE (630 ygn) 

l 6GW27D TCE 

trans-1,2-dichloroethene 

(18,000 wu 
(5,800 p&D 

8 6W28D TCE 

trans-1,2dichloroethene 

(3600 &-U 

(500 pgm 

Detected SVOCs and their ranges include phenol (2LkJ to 22 pg/l) and bis(2-ethylhexyl) 

phthalate (5&T to 22 pg/l). As mentioned in Section 4.1.1.2, bis(%-ethylhexyl) phthalate is 

most likely the result of laboratory contamination and may not be associated with the site. 

Concentrations of pesticides and PCBs were not detected above method detection limits in any 

of the deep wells. 

Results of the inorganic analyses indicated detections for 11 of the 24 total (beryllium, 

chromium, cobalt, copper, mercury, nickel, vanadium, zinc, silver, thallium, selenium, 

cyanide not detected) and 8 of 24 dissolved (arsenic, aluminum, beryllium, chromium, cobalt, 

copper, lead, mercury, nickel, vanadium, zinc, silver, thallium, selenium, cyanide were not 
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detected) TAL inorganics. As shown on Tables 4-6 and 4-7, none of the deep wells exhibited 

concentrations of total or dissolved inorganics above the Federal MCLs or NCWQS in 

groundwater. 

Groundwater field parameter results for pH, temperature, and specific conductance (deep 

wells GGWlD, 6GW2D, 6GW7D, 6GW27D, and 6GW28D) are presented on Table4-25. 

Specific conductance values ranged from 297 to 770 micromhoskm, pH values ranged from 

7.36 to 8.75 S.U. (slightly basic), and temperature values ranged from 18.5” to 195°C. The 

slightly elevated pH readings may be the result of grout, which was used during drilling and 

well construction, interacting with the groundwater. Note that the pH readings decreased and 

stabilized over time during the purging activities. 

The Phase I groundwater results indicated that the predominant VOCs detected in both the 

shallow and deep groundwater are chlorinated hydrocarbons (e.g., TCE). These compounds 

are typically associated with industrial solvents or degreasing agents (i.e., trichloroethene), 

and/or their degradation product (i.e., vinyl chloride). According to Activity records from 

Camp Lejeune, solvents and degreasing agents were commonly used and stored at Lot 203 

while the storage lot was active. In addition to the chlorinated hydrocarbons, low levels of 

aromatic hydrocarbons (e.g., total xylenes) are also present. These compounds are typically 

associated with petroleum fuels or waste oils. 

Concentrations of phenol were also detected at several well locations. The source of the phenol 

is unknown at this time since past records do not indicate this compound was stored or 

disposed of at the site. 

Summary of Phase II - Round Two Results 

This section summarizes the results of the Phase II - Round Two groundwater sampling 

investigation. These results include all Phase I and existing site monitoring wells. Note that 

only volatile organics were analyzed for the Round Two sampling event because these 

compounds were the contaminants of concern identified during the Phase I - Round One 

investigation. 

Surficial Groundwater 

Analytical results are provided in Appendix L. Detected VOCs, their ranges, and maximum 

concentrations (well number shown in parentheses) are as follows: 
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chlorobenzene 

1,1,2,2-tetrachloroethane 

total-1,2-dichloroethene 

1,4dichlorobenzene 

TCE 

chloroform 

PCE 

ixichlorofluoromethane 

1,1,2-trichloroethane 

1.8 to 8,500 pg/l 

1.&J to 60 

1.85 to 6.4 pg/l 

4.5 Pg/l 

1.2 to 4.0 

1.6 to 20 &I 

1.0 to 2.6 pg/l 

1.9 pgn 
1.6 xn 

(6GW16) 

(6GW16) 

(6GW15) 

(6GW 16 only) 

(6GW28S) 

(6GW16) 

(6GW17) 

(6GW 13 only) 

(6GW16 only) 

Moreover, the following wells exhibited VOC contaminant levels above the Federal MCLs 

and/or the NCWQS: 

l 6GW16 - chlorobenzene 

- PCE 

l 6GW28S - TCE 

- PCE 

l 6GW17 - PCE 

l 6GW22 - PCE 

. 

(8,500 pg/-k NCWQS of 300 yg/l) 

(1.2 pg/l; NCWQS of 0.7 pg/l) 

(4.0 pg& NCWQS of 2.8 pg/l) 

(1.0 pg/l; NCWQS only) 

(2.6 pg& NCWQS only) 

(1.4 pg/& NCWQS only) 

Groundwater field parameter results are presented on Table 4-26. Specific conductance values 

ranged from 13 to 1,103 micromhoakm, pH values ranged fkom 3.50 (acidic to slightly basic) to 

8.54 s.u., and temperature values ranged from 11” to 18°C. As discussed in previous sections, 

these values represent all field measurements collected (i.e., from each well volume purged) 

which may account for the wide ranges. Note that many of the pH values were below the 

Federal Secondary MCL (drinking water standards) of 6.5 s.u., but none of these values were 

below 2.5 S.U. (RCRA hazardous). 

Deep Groundwater 

Analytical results for the deep wells are provided in Appendix L. Detected VOCs, their 

ranges, and maximum concentrations (well number shown in parentheses) are as folliows: 
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TCE 

total-1,2-dichloroethene 

PCE 

vinyl chloride 

1,ldichloroethene 

ethylbenzene 

1,Zdichloroethane 

chlorobenzene 

1,4dichlorobenzene 

benzene 

total xylenes 

chloroform 

toluene 

2.1 to 50,000 pgn 

5,800 to 30,000 pgn 

2.1 to 920 pgn 

1oOJ to 8OOJ ug/l 

12 to 55 pg/l 

2.0 to 52 pgn 

7.5 to 30 pgn 

3.6 to 18 ug/l 

17 ld 

6.7 &l 

2.1 pgn 
1.4J pgll 

1.4 pgn 

(6GWlD) 

(6GW27D) 

(6GW 1D) 

(6GWlD) 

(6GW27D) 

(6GWlD) 

(6GWlD) 

(6GW28D) 

(6GW 1D only) 

(6GWlD only) 

(6GW 1D only) 

(6GWlD only) 

(6GW 1D only) 

Moreover, the following wells exhibited VOC contaminant levels above the Federal MCLs 

and/or the NCWQS: 

l 6GWlD - TCE (50,000 pg/h both MCLs and NCWQS) 

- PCE (920 ug/l; both MCLs and NCWQS) 

- vinyl chloride (8005 pgil; both MCLs and NCWQS) 

- 1,ldichloroethene (51 ugfl; both MCLs and NCWQS) 

. ethylbenzene (52 pgk, NCWQS only) 

- l&dichlorobenzene (17 ug/l; NCWQS only) 

- benzene (6.7 pg/-l; both MCLs and NCWQS) 

l 6GW27D - TCE (22,000 pgfl; both MCLs and NCWQS:, 

- PCE (18 pg/1; NCWQS only) 

- vinyl chloride (2505 pg/l; both MCLs and NCWQS) 

- l,l-dichloroethene (55 ugfl; both MCLs and NC W&S) 

l 6GW28D - TCE (9,100 ug& both MCLs and NCWQS) 

- PCE (42 pg/l; both MCLs and NCWQS) 

- vinyl chloride (1OOJ &l; both MCLs and NCWQS) 

- l,l-dichloroethene (12 pg/l; both MCLs and NCWQS) 
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Groundwater field parameter results are presented on Table 4-25. Specific conductance values 

ranged from 290 to 820 micromhoskm, pH values ranged from 6.80 (acidic to slightly basic) to 

10.60 s.u., and temperature values ranged from 15” to 19°C. As discussed in previous sections, 

these values represent all field measurements collected (i.e., from each well volume purged) 

which may account for the wide ranges. The slightly elevated pH readings may be the result 

of grout, which was used during drilling and well construction, interacting with the 

groundwater. Note that the pH values decreased and stabilized over time during the purging 

activities. 

Summary of Phase II - Round One Results 

The following section summarizes the results of the Phase II - Round One ground.water 

sampling investigation. These results include all Phase II monitoring wells (i.e, wells 

installed during the Phase II investigation) and existing well 82MW30. Note that well 

82MW30 was not sampled during the Phase I investigation because an obstruction (removed 

during the Phase II investigation) was encountered in this well. Groundwater samples from 

these wells were analyzed for full TCL organics and TAL inorganics because this sampling 

event was the fast round (Round One) of data collected from these wells. Additionally, note 

that two groundwater samples were collected from well GGWlDA, sample SGWlDA-top was 

collected from the top of the water column while sample GGWlDA-bottom was collected from 

the bottom of the well. 

Shallow Wells 

Seven surficial groundwater water samples (five from monitoring wells and three from 

temporary wells) were collected during the Phase II - Round One investigation. Analytical 

results are presented on Tables 423 (organics) and 4-24 (inorganic& 

Detected VOCs, their ranges, and maximum concentrations (well number shown in 

parentheses) are as follows: 

0 1,1,22 tetrachloroethane 9,600 pg/l (6GW34 only) 

l total-1,2dichloroethene 3.7 to 2,200 pgn (6GW32) 

a TCE 63 to 1,500 pg/l (6GW32) 

a PCE 3.6 to 1,200 pg/l (6GW34) 

l 1,1,2&richloroethane 58 Pgn (6GW34 only) 
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0 vinyl chloride 8.65 to 14 pg/l (TW-3) 

l 1,Zdichlorobenze 4.4 pg/l (6GW34 only) 

a 1,ldichloroethene 1.3 to 1.4 pgil (Tw-3) 

l benzene 1.4 &lg/l (SGW32 only) 

0 toluene 1.0 to 4.4 ugll (6GW34) 

Moreover, the following wells exhibited VOC contaminant levels above the Federal MCLs 

and/or the NCWQS: 

l 6GW32 - TCE (1,500 ug/k both MCLs and NCWQS) 

- PCE (74 pg/l; both MCLs and NCWQS) 

- vinyl chloride (8&J pg/l; both MCLs and NCWQS) 

- benzene (4.4 pg/l; NCWQS only) 

l 6GW34 - PCE (1,200 pg/k both MCLs and NCWQS) 

- TCE (610 pg/l; both MCLs and NCWQS) 

l TW-3 - TCE 

- PCE 

- vinyl chloride 

(63 pg/l; both MCLs and NCWQS) 

(3.6 yg/l; NCWQS only) 

(14 @I; both MCLs and NCWQS) 

0 Tw-2 - PCE 

- TCE 

(6.6 pg/l; both MCLs and NCWQS) 

(360 pgfl; both MCLs and NCWQS) 

Results of the inorganic analysis indicated detections of 20 of the 23 total TAL inorganics 

km%nony, silver, and thallium were not detected). Several of the constituents including 

cadmium, chromium, lead, and manganese were detected at concentrations above the Federal 

MCLs and/or the NCWCS. The following wells exhibited elevated concentrations of 

inorganics: 

l 6GW31- total manganese (126 &I) 

l 6GW32 - total cadmium (8.45) 

- total chromium (385 pfl 

- total manganese (1,170 Pg-l) 
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:- 

l 6GW33 - total chromium (139 pgfl) 

- total lead (57.2 Pia 

l 6GW34- totalcadmium 65.w l.lgm 

- total chromium (259 w-u 

- total manganese (171 l.lgm 

None these wells exhibited concentrations of dissolved inorganics which were above the 

Federal MCLs or NCWCS. 

Groundwater field parameter results are presented on Table 4-26. Note that field parameters 

were not obtained from temporary wells TW-1, TW-2, and TW-3. Specific conductance values 

ranged from 62 to 283 micromhoslcm, pH values ranged from 4.52 (acidic to slightly basic) to 

8.19 s.u., and temperature values ranged from 13” to 16°C. As discussed in previous sections, 

these values represent all field measurements collected (i.e., from each well volume purged) 

which may account for the wide ranges. Note that several of the pH values were below the 

Federal Secondary MCL (drinking water standards) of 6.5 s.u., but none of these values were 

below 2.5 au. (RCRA hazardous). 

Deep Wells 

Seven deep groundwater water samples were collected during the Phase II - Round One 

investigation. Analytical results are presented on Table 4-23. Detected VOCs, their ranges, 

and maximum concentrations (well number shown in parentheses) are as follows: 

l TC!E 

l total-1,2dichloroethene 

l PCE 

l 1,2dichlorobenzene 

6.4 to 160 pgll 

6.4 to 100 pg/l 

1.0 to 2.9 pgn 

2.6 p&l 

(SGWlDA-top) 

(GGWlDA-top) 

(SGWlDA-top) 

(6GW37D only) 

Moreover, the following wells exhibited VGC contaminant levels above the Federal MCLs 

and/or the NCWQS: 

l 6GWlDA - TCE 

- PCE 

[160 (bottom) and 83 (top) pg/l; both MCLs and NCWQS) 

C2.9 (bottom) and 1.3 (top) pg/h NCWQS only) 

428 



CLEJ-01272-3.13-08/20/W 

a 6MW3D - TCE (6.4 pg/l; both MCLs and NCWQS) 

l 6GW15D - TCE (34 pg/l; both MCLs and NCWQS) 

- PCE (1.0 pgil; NCWQS only) 

Groundwater field parameter results are presented on Table 4-26. Specific conductance values 

ranged from 290 to 820 micromhoskm, pH values ranged from 6.80 (acidic to slightly basic) to 

10.60 s.u., and temperature values ranged from 15” to 19°C. As discussed in previous sections, 

these values represent all field measurements collected (i.e., from each well volume purged) 

which may account for the wide ranges. The slightly elevated pH readings may be the result 

of grout, which was used during drilling and well construction, interacting with the 

groundwater. Note that the pH values decreased and stabilized over time during the purging 

activities. 

Comnarison of Phase I - Round One and Phase II - Round Two Results 

Groundwater analytical data comparing the Phase I - Round One (i.e., samples collecked in 

October and November 1992) and the Phase II - Round Two (i.e., samples collected in March 

1993) results from Sites 6 and 82 are summarized on Table 4-10. Note that Table 4-1.0 only 

compares organ& because inorganics were not analyzed from the Round Two samples. 

Furthermore, data collected from the Phase II - Round One (i.e., wells installed during the 

Phase II investigation) sampling event were not used for comparative purposes because only 

one round of samples were collected from these wells. 

In general, higher VOC concentrations were noted in the Round Two samples for both shallow 

and deep wells. ‘Ikvelve of the 19 shallow wells sampled and four of the five deep wells sampled 

exhibited increases in contaminant levels. Wells 6GW16 and 6GW28S exhibited the most 

significant changes in contaminant levels of the shallow wells which include the following: 

l The concentration of chlorobenzene increased from 110 pg/l (Round One) to 8,500 pg/l 

(Round Two). Increased levels of chloromethane (2.7 to 60 pg/l> and TCE (1.0 to . 

60 pfl) were also noted. As mentioned previously, this well is situated adjacent to one 

of the test pits where small containers of possibly paint and solvents were discovered. 
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l ?ICE and PCE levels significantly decreased in Round Two samples collected from 

6GW28S. Concentrations of TC!E decreased from 120 to 4.0 pg/l and concentrattions of 

PCE decreased from 26 to 1.0 yg/l. 

Moreover, wells GGWlD, 6GW27D, and 6GW28D exhibited the most significant chatnges in 

contaminant levels of the deep wells which include the following: 

l Total VOC concentrations increased from 66,068 to 77,910.4 pg/l in well 6GWlD, from 

23,800 to 52,342.6 pg/l in well 6GW27D, and from 4,100 to 15,081.5 pg/l in well 

6GW28D. 

As mentioned previously, the overall increase in contaminant levels observed in the Round 

Two samples may be attributed to seasonal fluctuations in the water table. 

4.1.2.3 Surface Water and Sediment Investigations 

The following section discusses the results of the surface water and sediment investigations 

performed at Site 6. The three surface water bodies sampled at Site 6 include Wallace Creek, 

Bear Head Creek, and the ravine. Note that even though Wallace Creek and the ravine are 

situated within the boundary of Site 82, they were identified as part of Site 6 for this RI 

investigation. (The addition of Site 82 was made after the sampling of Wallace Creek was 

conducted.). Complete statistical summaries, frequencies, etc. are provided in Appendices L 

through T for the sur&ce water and sediment investigations. 

Surface Water 

The following sections present the results of surface water investigation. Note that only one 

round of surface water and sediment samples were collected as part of this RI investigation. 

Bear Head Creek 

Organics (Table 427) were detected in several surface water samples. Detected organics 

included two SVOCs, diethyl phthalate (2.0 J pg/l) and bis (2)ethylhexyl phthalate (1.0 J to 

2.0 J pg/l), which were detected in five samples. These two compounds are most liiely the 

result of laboratory contamination because historically these compounds have not been stored 
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or disposed of in the vicinity of the creek. Concentrations of VOCs, pesticides, and PClBs were 

not detected in any of the samples. 

All fourteen surface water samples exhibited some concentrations of TAL inorganics 

(Table 428). Sixteen of the 24 TAL inorganics were detected (antimony, arsenic, beryllium, 

cadmium, cyanide, cobalt, selenium, and thallium were not detected). Concentration ranges 

and maximums (sample locations shown in parentheses) of several of the more frequently 

occurring inorganics are as follows: 

l barium 14JB to 31.3B pg/l (BH08SW-OGM) 

l chromium 4.4B to 8.OB pg/l (BH05-SW-OGM) 

0 manganese 6.3B to 65 pg/l (BHOB-SW-OGM) 

l nickel 8.OJB to 244 p&l (BH07-SW-312M) 

0 7iIlC 6.2B to 30.7 @l (BH07-SW-312M) 

Field chemistry parameter results for Bear Head Creek are presented on Table 428. These 

parameters were measured prior to biological sample collection (i.e., fish sampling). Salinity 

values were ND; specific conductance ranged from 6.0 to 140 micromhos/cm; dissolved oxygen 

ranged from 4.95 to 6.45: mg/l; pH ranged from 5.5 to 6.4 s.u.; and temperatures ranged from 

22.8” to 24°C. 

Wallace Creek 

Organic compounds were detected in surface water samples collected from Wallace Creek as 

shown on Table 430. Detected organ& include six VOCs (vinyl chloride, acetone, 1,2,- 

dichloroethene, ‘ICE, PCE, and toluene), and two SVOCs [(2,4,6,-trichlorophenol and bis 

(2)ethylhexylphthalate)]. Concentration ranges and maximums (sample locations dhown in 

parentheses) of some of the more frequently occurring VOCs are as follows: 

0 vinyl chloride 

l 1,2,dichloroethene 

l TCE 

l PCE 

0 toluene 

6.OJ pg/l (WC 07-SW-06B only) . 

2.OJ to 85 pg/l (WC 07-SW-06B) 

3Jto98pgll (wCO7-SW-OSM) 

l.OJ to 4.05 pg/l (wCO7-SW-06M) 

l.OJ to 3.05 pg/l (wCO7-SW-06M) 

Pesticides and PCBs were not detected in any of the samples. 
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All 28 surface water samples exhibited some TAL inorganics (Table 4-31). A total of 119 of the 

24 TAL inorganics were detected (antimony, beryllium, cyanide, selenium, and thallium were 

not detected). Concentration ranges and maximums (sample locations shown in parentheses) 

of some of the more frequently occurring inorganics are as follows: 

0 arsenic 3.7B pg/l (WCOS-SW-06B) 

l barium 16JB to 22.6B pg/l (WCOS-SW-OSM) 

0 cadmium 3.2J-B to 17.4J pgll (WCO7-SW-312M) 

0 chromilml 4.9B pg/l (WCO5-SW-312M only) 

0 manganese 8.2JB to 17.8 ug/l @X07-SW-OGB) 

l nickel 102 to 1,380 pg/l (wCO3-SW-312M) 

0 zinc 7.3B to 111 p&l (Wco3-SW-312M) 

Field parameter results for Wallace Creek are summarr ‘sed on Table 4-29. These parameters 

were measured prior to biological sample collection. Salinity ranged from 0.0 to 7.5 ppt; 

specific conductance ranged from 20 to 11,500 micromhos/cm; dissolved oxygen ranged from 

0.13 to 5.85 mg& pH was 6.3 s.u.; and temperatures ranged from 22.8” to 28°C. 

Ravine 

Acetone was the only organic compound detected in water samples collected from the ravine 

(Table 432). As mentioned throughout Section 4.0, the acetone is most likely the result of 

decontamination procedures (elevated concentrations of acetone were also detected in 

equipment rinsate samples) with isopropanol alcohol and not associated with the site. 

Inorganics were detected in all six surface water samples from the ravine area as shown on 

Table 4-33. Seventeen of the 24 TAL inorganics were detected (antimony, beryllium, cyanide, 

selenium, nickel, mercury, and thallium were not detected). Concentration ranges and 

maximums (sample locations shown in parentheses) of some of the more frequently occurring 

inorganics are as follows: 

0 arsenic 

a barium 

0 cadmium 

l chromium 

2.zB to 10.5 pg/l 

37.1JR to 91B pg/l 

3.7JB to 4.3JB pg/l 

4.2B to 6.5B pg/l 

CRVS-SW-06) 

(RV2-SW-06) 

(RV5-SW-06) 

(RV7-SW-06) 
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0 manganese 38.65 to 597 pgfl (RV5-SW-061 

a zinc 72.7 to 495 pg/1 (RV6-SW-061 

Field chemistry parameters were not obtained because biological samples were not collected 

from the ravine. 

Sediments 

The following sections present the results of sediment samples collected from the three areas. 

Bear Head Creek 

Results from sediment samples collected in Bear Head Creek indicated positive detections of 

organics and inorganic8 (Tables 434 and 435, respectively). The following summar izes the 

results: 

l Pesticides (4,4.-DDE, 4,4’-DDT, 4,4’-DDD, and alpha chlordane) were detected at five 

sample stations including BH02, BH03 (two samples), BH04 (four samplesI, BH05 

(two samples), and BH06 (two samples). The highest concentrations of the four 

pesticides were detected in samples BHOS-SD-06M [4,4*-DDE (68 pgkgI1, 

BHOPSD-612M [4,4’-DDD (2205 pg/kg) and 4,4’-DDT (385 &kg)], and BH06-SD-06B 

[alpha chlordane (145 yg/kg)l. Samples BHO&SD-06M and BHOG-SD-06M were 

collected from the top six inches of sediment and sample BH04SD-612M was collected 

from six to twelve inches deep in the sediment. Note that all three of these samples 

were collected from the middle portion of the creek. 

l Low levels of PCBs (PCB-1260) were detected at four sample stations including BH03 

(two samples), BH04 (four samples), BH05 (two samples), and BH06 (two samples). 

The highest concentration was detected in sample BH04-SD-612M (3705 p&g) from 

six to twelve inches deep. 

l VOCs (methylene chloride, acetone, PCE, 2-butanone, TCE, benzene, ethylbenzene, 

and total xylenes) were detected at all seven sample stations (BHOl through BHO?). 

Sample BH07-SD-06M exhibited the highest detections of TCE (150 pg/kg), 

ethylbenzene (575 pg/kg), and total xylenes (380 pg/kg). 
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l SVOCs including l,Pdichlorobensene, pyrene, benzo(b)fluoranthene, benzo(a)pyrene, 

and indeno(l,2,3-cd)pyrene were detected in 10 samples. Pyrene and benzo(a)pyrene 

concentrations were highest in samples BHOG-SD-06B (765 ugkg) and BH03-SD-612B 

(64OJ pgkg), respectively. 

l Eighteen of 24 TAL inorganics were detected (antimony, cyanide, mercury, nickel, 

silver, and thallium were not detected) in sediment samples. The ranges and 

maximum (sample locations shown in parentheses) concentrations of some of the more 

frequently occurring inorganics are as follows: 

0 arsenic 0.54Bto6.1JB mg/kg 

l barium 7.7JBto40.4B mg/kg 

l beryllium 0.13B to 0.97B mg/ kg 

l cadmium 0.7JB to 4.7JB mg/kg 

0 chromium 2.3B to 16.4B mg/kg 

0 manganese 3.6Jto48.6 mg/kg 

0 zinc 6.7t082.4 mg/kg 

(BHO’I-SD-OGB) 

(BH03-SD-612M 

(BH03-SD-612B) 

(BH07-SD-OGM) 

(BH07-SD-OGM) 

(BH07-SD-OGM) 

(BH07SD-OGM) 

Wallace Creek 

Results from sediment samples collected in Wallace Creek indicated detections of organics 

(Table 436) and inorganics (Table 437). The following summar izes the resultsz 

l pesticides (4&‘-DDE, 4,4’-DDT, 4,4’-DDD, and dieldrin) were detected in seven 

samples. The highest concentrations of the four pesticides were detected in samples 

wco9-SD-6i2M [4&DDE (83 pg&g)l, WC08SD-Of% 14,4’-DDD (2OOJ pg&%), and 

4,4’-DDT (l,200J pg/kg)], and WCOl-SD-612D MieMrin (4.8) pg/kg)l. 

l PCB-1260 was detected at seven sample stations. The highest concentration was 

detected in sample WCOS-SD-06M (2,lOOJ ugkg). 

l VOCs (methylene chloride, acetone, carbon disulfide, 2-butanone, 1,2,-dichloroethene, 

‘ICE, toluene, and total xylenes) were detected at all eleven of the sample stations 

(WC01 through WCll). A total xylenes concentration of 1205 ug/kg was exhibited in 

sample WCOSSD-OGM. 
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l SVOCs including phenol, diethyl phthalate, phenanthrene, fluoranthene, butyl benzyl 

phthalate, benzo(a)anthracene, chrysene, bis(Z-ethylhexyl) phthalate, pyrene, 

benzo(b)fluoranthene, benzo(a)pyrene, and benzo(k)fluoranthene were detected. 

Pyrene and benxo(a)pyrene concentrations were highest in sample WC08SD-06B 

(81OJ pg/kg and 1505 pg/kg, respectively). This sample also contained concentrations 

of fluoranthene (760 pg/kg), benxo(a)anthracene (2105 pg/kg), chrysene (236J pgkg), 

benzo(b)fluoranthene (420J pg/kg), and benzo(k)fluoranthene (14OJ pgkg). 

8 Eighteen of 24 TAL inorganics were detected in sediment samples (antimony, 

cadmium, cyanide, mercury, selenium, thallium were not detected). The ranges and 

maximum concentrations (sample locations shown in parentheses) of some of the more 

frequently occurring inorganics are a8 follows: 

l arsenic LOB to 10.2 mg/kg (WC08SD-612M) 

l barium 2.5JB to 110 mg/kg (WC08SD-612M) 

l beryllium 0.07B to 0.78B mg/kg (WCO7-SD-OGB) 

0 chromium 1.2B to 28.5 mgfkg (WC lo-SD-06M) 

l manganese 3.2B to 50.2 mg/kg (WC 09-SD-06M) 

0 nickel 2.7JB to 10.7JB mg/kg (WClO-SD-06M) 

0 zinc 6.2 to 388 mg/kg (WCOS-SD-OGB) 

Ravine 

Results from sediment samples collected in the ravine area indicated positive detections of 

organics (Table 4-38) and inorganics (Table 439). The following summa rizes the results: 

l Pesticides (4,4’-DDE, 4,4’-DDT, 4,4’-DDD, endrin, endrin aldehyde, and die&in) were 

detected at all eight of the sample stations. The highest concentrations of pesticides 

were detected in samples RVl-SD-06 [dieldrin (435 p&g), endrin (5.15 pg/kg), and 

endrin aldehyde (7.8 pg.&$], RV2-SD-06 [4,4’-DDE (120J yg/kg) and 4,4’-DDD. 

(455 pg/kg)], and RV3-SD-06 [4,4’-DDD (210J pg/kg)l. 

l PCB-1260 was detected at five of the sample stations. The highest concentration was 

detected in sample RVl-SD-06 (3605 pg/kg). 
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l VOCs including acetone and 2-butanone were detected in a few samples. These 

contaminants are most likely from decontamination fluids (isopropanol alcohol) or 

from laboratory contamination. 

l Twenty different SVOCs were detected in sediment samples. Sample RV21-SD-06 

exhibited the most positive detections (18) and contained the highest levels. Pyrene 

and benzo(a)pyrene concentrations in this sample were 2,100 pg/kg and 1,000 &kg, 

respectively. 

l Nineteen of 24 TAL inorganics were detected (antimony, cyanide, selenium, sodium, 

thallium were not detected) in sediments samples. Concentration ranges and 

maximums (sample locations shown in parentheses) of some of the more frequently 

occurring inorganics are as follows: 

arsenic 

barium 

beryllium 

cadmium 

chromium 

manganese 

nickel 

zinc 

0.61B to 4.3 mg/kg 

2.9JB to 61.5 mg/kg 

0.06B to 0.25B mg/kg 

0.53JB to 5.95 mgikg 

0.64B to 17.7 mg/kg 

3.4J to 288 mgikg 

2.lB to 7.7JB mgkg 

20.3 to 408 mg/kg 

(RVl-SD-061 

(RVl-SD-06) 

(RV8-SD-06) 

(RVl-SD-06) 

(RVl-SD-061 

(RVl-SD-061 

(RVl-SD-06) 

(RVl-SD-06) 

4.1.2.4 Engineering Parameter Results 

Engineering parameters were also analyzed for selected soil and groundwater samples at 

Sites 6 and 82. Soil samples were analyzed for full TCLP, and RCRA hazardous waste 

characteristics while groundwater samples were analyzed for the same parameters as 

discussed in Section 4.1.1.3. A total of five soil samples from Lot 201 were analyzed. TCLP 

results are summarized on Table 4-40 and in Appendix 0. Groundwater engineering 

parameters which were analyzed from samples collected at deep well 6GWlD are summarized 

in Appendix P. 

TCLP results indicate that all organic and inorganic levels from the five samples were below 

the Federal TCLP regulatory levels. Additionally, none of the samples classify as RCRA 

hazardous as defined in 40 CFR Part 260. 
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Engineering parameters analyzed from 6GWlD indicate the following concentration levels in 

the deep groundwater: 

l BOD - ND 

l COD - 26mg/l 

l Ts - 403 mg/l 

0 TDS - 377mg/l 

0 Tss - 64 

l TVS - 216mg/l 

The TDS concentration was below the Federal Secondary MCL of 500 mg/l. COD, TS, TDS, 

and TVS levels detected in this well were higher than those detected in shallow well !9GW8. 

Well 9GW8, however, contained a higher level of TSS (48 mg/l). 

4.1.2.5 Drum Waste Sampling 

As stated in Section 2.4.5, contents from 48 drums/containers were sampled and composited 

into 11 samples based on physical and chemical characteristics. Composite samples were 

numbered sequentially 6-BOl through 6-Bll. All composite samples were analyzed for RCRA 

characteristics (ignitability, corrosivity and reactivity) and full TCLP analyses. The results of 

constituents detected are summarized below. Appendix 0 provides all sample analyses 

associated with the drum sampling. In addition, Appendix I contains a summary of composite 

samples and the drums corresponding to each sample. 

vocs 

‘Iwo samples (6-B08 and 6-BlO) contained methyl ethyl ketone (MEK) at a concentration of 

59 mg/l and chloroform at a concentration of 15 mg/l, respectively. No other volatile organic 

compounds were detected. In evaluating the aforementioned detections, only one constituent,. 

chloroform exceeded the Federal regulatory level (6.0 mg/l) in one sample (6-BlO). No other 

compounds exceeded Federal TCLP regulatory levels. 
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svocs 

Total creosols were detected in two samples (6-B07 and 6-BlO) at concentrations of 0.06 mg/l 

and 0.04 mg/l, respectively. In addition, pentachlorophenol was detected in one sample 

(6-BO4) at a concentration of O.OlJ mg/l. No other semivolatile organic compoundls were 

detected. 

In evaluating the aforementioned detections, no SVOC constituents exceeded Federal TCLP 

regulatory levels for the compounds detected. 

Inorganics 

Barium was detected in one sample (6-BO7) at a concenkation of 1.5 mg/l. Chromium was also 

detected in one sample (6-BlO) at a concentration of 0.2 mg/l. Two samples (6-B04 and 6-BO7) 

contained lead at concentrations of 1.3 rngfl and 0.2 mg/l, respectively. No other met&s were 

detected. 

In evaluating the aforementioned detections, no metals exceeded Federal TCLP regulatory 

levels. 

RCRA Characteristics 

Two samples (6-BOS and 6-BlO) contained elevated pH readings of 13.0 s.u., thus exhibiting 

corrosive characteristics. One sample (S-B081 exhibited flammability characteristics with a 

flashpoint of 14OT. No other RCRA characteristics were exhibited. 

In evaluating the aforementioned detections and considering the information collected during 

the field compatibility analyses, it is apparent that some of the materials present contain 

hazardous constituents. Two samples have been classified as corrosive with a pH of 13.0 S.U. 

In addition, one sample had a flashpoint of 14O”F, classifying the material as flammable.. . 

In summary, some of the containerized material has been classified as a hazardous waste 

under 40 CFR Part 260 and will require proper treatment and disposal in order to al’leviate 

potential multimedia contamination (i.e., soil and groundwater) from an uncontrolled reilease. 

4-38 



CLEJ-01272-3.13008/20/93 

4.1.2.6 Test Pits Sampling 

Phase I Results 

Seven test pits were sampled at depths where subsurface soil contamination was suspected to 

be present. Although 28 test pits were excavated, samples were only collected from seven of 

them where suspected wastes or stained soil were visually identified. Areas were targeted for 

sampling where discoloration of soil was apparent or deflections occurred on air monitoring 

instimentation. In addition, each test pit (sampled at the area of suspected contamination) 

was also sampled at the bottom of the excavation, as it was usually at or near the soil and 

water table interface. All samples collected were analyzed for RCRA characteristics 

(ignitability, corrosivity and reactivity) and full TCLP analyses. Test pit analytical results 

are presented in Table 4-41. 

Test pit analytical results from subsurface soil samples collected at Site 6 indicate that 6 of 

13 samples contained volatile organic compounds ranging from 1J pg/l to 200 pg/l. Chloroform 

was detected in three samples (6GS196OAO1, 6GS196OBO1, and 6GS1960DO2) at 

concentrations ranging from 8 pg/l to 200 pg/l. PCE was detected in three samples 

(6-TR1970D01,6TR1952COl, and 6-TR1952CO5) at concentrations ranging from l&J :pg/l to 

40 pg/l. Accordingly, none of the samples exhibited PCE or chloroform concentrations which 

exceed Federal TCLP regulatory levels. 

Semivolatile organic compounds and pesticides were not detected in any of the test pit samples 

collected. 

Metals (TCLP) were detected in all thirteen samples. Arsenic was detected in one sample 

(6-TR1952CO5) at a concentration of 76.3B pg/l. Barium was detected in all thirteen samples 

at concentrations ranging from 81.5B pg/l to 3360 pgfl. Cadmium was detected in seven 

samples (6-TR1964AO2, 6-TR1964AO4, 6TR197OCO2, 6TR197ODO1, 6-TR197OD05, 

6GS1960B01, and 6-GS1960D02) at concentrations ranging fkom 2.1OB pg/l to 31.30 pg/l.. 

Chromium was detected in four samples (6-TR1964AO2, 6-TR197ODO1, 6GS1960B01, and 

6-GS1960D02) at concentrations ranging from 3.70B pg/l to 17.8OB pg/l. Lead was detected in 

all but three samples (6TR1952CO1, 6-TR1952CO5 and 6-GS196OAO2) at concentrations 

ranging from 31.2OB pg/l to 10,000 pg/l. The lead concentration detected in sample 

6-GS196ODO2 (10,000 pg/l) exceeded the regulatory level of 5,000 pg/l. Mercury was detected 

in one sample (6-GS1960AOl) at a concentration of 0.27 pg/l. Selenium was detected in two 
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samples (6-TR1964AOZ and 6-GS196ODO2) at concentrations of 136B pg/l and 52.2013 pg/l, 

respectively. Silver was detected in one sample (6-TR1970D05) at a concentration of 47 pg/l. 

Phase II Results 

Analytical results from the Phase II test pit sampling are provided on Tables 4-42 (organics) 

and 4-43 (inorganics). Samples collected from the Phase II test pits were analyzed for full TCL 

organics and TAL inorganics. 

As shown on Table 4-42, four of the six samples analyzed exhibited concentrations of PCE. 

Tetrachloroethene was detected in test pits 6-TP2 (130 pg/kg), 6-TP3 (210 pg/kg), 6-TP4 (3.OJ 

&kg), and 6-TP5 (l&J pg/kg). Pesticides including alpha-BHC, 4,4’-DDE, and 4,4’DDT were 

detected in test pit samples 6-TP2 [4,4.-DDE (7.35 @kg), and 4,4’-DDT (335 pg/kg)l and 6-TP7 

[alpha-BHC (3.15 g/k ) p g and 4,4’-DDE (7.&T pg/kg). Lastly, concentrations of SVOCs 

including benzo(a)pyrene (97 p&g), indenoU,2,3-&pyrene (535 pg/kg), and benzo(g,h,i) 

perylene (2105 p&g) were detected in test pit 6-TP2. Note that PCBs were not detected in 

any of the samples collected. 

Sixteen of the 23 TAL inorganics were detected as shown on Table 4-43. The concentrations of 

these inorganics were highest in test pits 6-TP2 and 6-TP5. Overall, the concentrations of the 

inorganics were within a magnitude of background subsurface soil at Camp Lejeune. 

4.1.2.7 Quality Control/Qualitv Assurance Results 

QA/QC samples were also collected during the Site 6 and Site 82 investigation for the various 

media sampled. Analytical results of the field duplicates are provided in Appendix N and 

other QA/QC results (i.e., trip blanks, field blanks, and equipment rimsates) are provided in 

Appendix R. 

Various organics and inorganics were detected in QA/QC samples. The most commonly. 

detected organics included methylene chloride, acetone, carbon disuhide, diethyl phthalate, 

and bis (2ethylhexyl) phthalate. Methylene chloride, bis (2ethylhexyl) phthalate, carbon 

disulfide, and diethyl phthalate levels are most likely the result of laboratory contamination 

while acetone is most likely the result of decontamination procedures with isopropanol 

alcohol. Additionally, low concentrations of TCE [detected in equipment rinsate sample (split- 
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spoon) ZOlA-ER-03 at 2.OJ pg/l] and benzene (detected in trip blank samples TB-19, TB-20, 

and TB-21 ranging from 2&J to 4.OJ pg/l) were also detected in a few QA/QC samples. 

All 24 TAL inorganics were detected in QA/QC samples but most were quantified B, JB, UJ, or 

J qualifiers. A few field blanks and equipment rinsates exhibited concentrations of iron, lead, 

calcium. One equipment rinsate sample (2OlE-ER-13) collected from a split-spoon contained 

low levels of chromium (12 pg/l). 

A sample (GGWlD-FB-03) of drilling mud was collected while advancing the borehole far deep 

well 6GWlD to evaluate contaminant levels while the mud was in contact with potentially 

contaminated soivgroundwater. Concentrations of bromodichloromethane (645 pgkg) and 

TCE (2&T pg/kg) were detected in this sample. The contaminants detected in the drilling mud 

most likely resulted from the mud mixing with contaminated groundwater while the borehole 

was being advanced. 

4.2 Extent of Contamination 

This section addresses the extent of contamination for the various media sampled. Not;e that 

the extent of groundwakr contamination is discussed for both the Phase I - Round One, and 

Phase II - Rounds One (Round One for Phase II Wells) and Two investigations. 

4.2.1 Soil 

4.2.1.1 9 Site 

Results indicate that pesticides are present in soils throughout Site 9. Other contaminants 

such as VOCs, SVOCs, PCBs, and inorganics were either: (1) not detected (PCBs); (2) detected 

but at only a few isolated sample locations (VOCs and SVOCs); or (3) detected but within same 

order of magnitude as background levels (inorganics). Total petroleum hydrocarbons (TPH) 

were also detected in soils. 

The extent of pesticide contamination in surface and subsurface soils at Site 9 is depicted on 

Figures 41 and 42. As show-n on Figure 41, pesticides were detected throughout the site 

with most of the contamination occurring in the vicinity of the fire training pit or oil/water 

separator. Five surface soil samples exhibited pesticide concentrations. These areas are 

located south and east of the fire training pit, and north of the ASTs. The h.ighest 
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concentrations were detected in samples collected at SB1[4,4’-DDE (650 ug/kg) and 4,4’-DDT 

(570 pg/kg)]. In the vicinity of soil borings SB24, SB31, and SB35, pesticides are present in the 

subsurface soil (1 to 7-feet deep) as shown on Figure 42. The highest concentrations in 

subsurface soils were detected in samples collected at SB31 [4,4’-DDE (17 to 39 :pg/kg); 

4,4’-DDD (16 to 50 l.tg/kg); 4,4’DDT (23 to 72 &kg]. This boring is located on the south side of 

the fire training pit. Note that soil boring SB-35 (also located on the south side of the fire 

training pit) was the only soil boring which exhibited pesticide concentrations in both the 

surface and subsurface samples. 

As discussed in Section 4.1.1.1, VOCs and SVOCs were detected in a few samples at low levels 

(under 60 l&kg). PCE was the moat frequently detected VOC (three samples) while pyrene 

(two samples) and fluorene (two samples) were the most frequently detected SVOCs. The 

extent of these contaminants at Site 9 is not wide spread and is limited to isolated areas. The 

highest frequencies of SVOCs were detected in subsurface samples collected at monitoring 

well soil boring 9GW4 (background well) which is located approximately 800 feet southeast of 

Site 9. The source of this SVOC contamination is unknown but is unlikely related to Site 9 

activities, since the sample location is 800 feet away from Site 9 and because no SVGCs (or 

VOCs) were detected in groundwater samples collected from well 9GW4. 

The highest TPH levels were detected primarily in samples collected east and south of the 

oil/water separator and fire fighting training pit. The source of the TPH contamination, 

therefore, may be related to f?re training activities. These TPH levels may not indicate the 

soils are impacted by organic contamination since concentrations of VOCs and SVOCs were 

generally low and present in only a few samples. 

The concentrations of inorganics in soils at Site 9 for the most part are within background 

levels for Camp Lejeune. Chromium and manganese, however, were detected above 

background levels in soils. These two constituents were also detected in groundwater above 

Federal MCLs and the NCWQS. Manganese, as reported in previous sections, is a common 

inorganic found throughout Camp Lejeune (Greenhorne & O’Mara, 1992). In addition to soil 

and groundwater, chromium was detected in surface water and sediments. The source of the 

chromium is unknown but it is widely used in industrial processes (in the form of chromium 

salts) and reportedly has a mean river water concentration of 3.2 lrgfl in the U.S. (Pagenkopf, 

1978). Because of the random distribution of both chromium and manganese in groundwater, 

it does not appear that the source is related to Site 9 activities. It is possible that chromium 
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levels are elevated due to suspended solids in water samples. None of the dissolved an.alyses 

indicated elevated levels of chromium. 

4.2.1.2 Sites 6 and 82 

The extent of soil contamination at Sites 6 (which is comprised of Lot 201, Lot 203, the wooded 

areas, and the ravine) and 82 is addressed separately for each area of concern (e.g., Lot 203). 

The discussion of soil contamination for the wooded areas, the ravine, and Site 82 is presented 

in the same section. Additionally, the results of the Phase II sampling (i.e., Phase II soil 

borings) were also used for assessing the extent of contamination. 

Lot 201 

Based on the analytical results, the contaminants of concern at Lot 201 include pesticides, 

VOCs, and SVOCs. Accordingly, the extent of contamination for these contaminants is 

discussed. 

As shown on Figure 43, pesticides are present throughout surface soil in all three grid areas 

(A, B, and C). Grid area A, which is reported to be a former pesticide storage area, exhibited 

the highest concentrations of pesticides (e.g., soil boring SB17 exhibited 1,200,OOO &kg of 

4,4’-DDT) and also exhibited the widest distribution of pesticide contamination that 

encompasses most of the grid. In general, areas along the fence lines or the outer portionsof 

Lot 201 in all three grids exhibited the highest levels of pesticide contamination. Pesticide 

contamination (i.e., elevated levels) does not appear to extend much further beyond (primarily 

grids A and B) Lot 201 since pesticides were only detected in a few samples in the wooded 

areas outside (east, north, and south) of Lot 201 (refer to Figures 413 and 414). 

Pesticide contamination in subsurface soils at Lot 201 is depicted on Figure 4-4. Overall, 

pesticide contamination in subsurface soil is considerably less than the surface soil. Pesticides 

in subsurface soil are most significant along the eastern boundary of sample grid A (1 to 3-feet. 

in depth) in the vicinity of soil boring SB17 (concentrations range from 5,206 J to 

460,000 pg/kg). Levels of pesticides are also present, mostly along the outer portion of the 

grid, within sample grid B. Note that sample grid C, which is reported to be a former pesticide 

storage area, only exhibited pesticide concentrations in two samples (SB33 and SB35). 
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VCC concentrations in the surface and subsurface soils are depicted on Figures 4-5 and 4-6, 

respectively. Total VOCs, as presented on these figures, are equal to the sum of all detected 

volatile organic compounds excluding acetone and methylene chloride. These compounds 

were excluded since they are believed to be laboratory contaminants or the result of 

decontamination procedures and, therefore, are not associated with the site (refer to Section 

6.0 for justification of why these compounds are considered laboratory contaminants and not 

associated with the site). Total SVOCs are equal to the sum of all positive detected 

semivolatile organic compounds excluding all phthalates which are considered laboratory 

contaminants. 

As shown on Figures 4-5 and 4-6, isolated areas within Lot 201 are impacted by VOCs in soil. 

Lot 201 background samples SB38 and SB39 (located west of Lot 201) exhibited low detections 

of VOCs in surface samples, but only SB38 exhibited VOCs in subsurface samples. The 

highest levels of VOCs were detected in subsurface soils collected at soil borings SB1’7 (total 

VOCs of 56,800 J pg/kg) and SB25 (total VOCs of 4.0 J pgkg) which are located near the 

northeast corner of grid A. The extent of the soil VOC contamination, within this area, 

appears to be limited to this comer of Lot 201 since surrounding soil samples (both inside this 

grid and the wooded areas) did not exhibited VOC contamination. 

The SVOC contaminant distribution pattern for both surface and subsurface soils (Figures 4-5 

and 4-6) indicates that the contaminants are relatively isolated (grids B and C) except near the 

northeastern comer of grid A. Soils impacted by SVOCs in this area appear to be limited to 

this portion of the grid. The data indicates that the center of the SVOC contamination, similar 

to the VOC contamination, is situated in the vicinity of soil boring SB17 (48,000 @kg total 

SVOCS) . 

Overall, the frequency of detected VOCs and SVOCs generally decreased in subsurface soil 

compared to surface soil. Several of the soil borings (SB17 and SB25 in grid A; SB17 in grid B; 

and SB33 in grid 0, however, exhibited increased concentration levels in the subsurface soils. 

Soil boring SB17 in grid A exhibited the highest increase in concentrations. Total VOCs and 

SVOCs were detected (1 to 3-foot sample just above the water table) at 56,000‘~ and’ 

48,400J pg/kg, respectively. The increase in subsurface soil contaminant levels indicates that 

the contaminants have migrated downward into the vadose zone, and could potentially impact 

groundwater quality. 
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Inorganics in soil within Lot 201 for the most part are within background levels for Camp 

Lejeune. Chromium and manganese, as with Site 9 soils, were detected above background 

levels. Their presence in site soils was addressed in Section 4.2.1.1. 

Overall, contaminant distribution patterns at Lot 201 suggest that soil in the vicinity of the 

northeastern portion of grid A is significantly impacted by VOCs, SVOCs, and pesticides. The 

extent of this contamination appears to be limited to the comer of Lot 201; however, the 

contaminants (VOCs) may potentially impact groundwater quality locally. The source of the 

contamination, given the isolated nature, appears to have resulted from localized surface 

spills of hazardous materials, such as solvents or petroleum-based pesticides. 

Lot 203 

Results indicate that pesticides, PCBs, VOCs, and SVOCs are the contaminants of concern in 

both surface and subsurface soils at Lot 203, based on frequency of detection and concentration 

level. The extent and impact of each of these constituents, in both the surface and subsurface 

soils, is addressed in this section. 

Pesticides were detected in surface samples from two of the three grids sampled (grids “OSA” 

and “DDT”). As depicted on Figure 47, pesticides (4,4,-DDE, 4,4’-DDD, and 4,4’-DDT) were 

detected throughout the western, central, and eastern portions of Lot 203. The highest levels 

of pesticides were detected at soil boring OSA-SB30 which is located near the central portion of 

Lot 203. Note that other samples collected in the vicinity of OSA-SBSO did not exhibit 

pesticide concentrations. Pesticides were not detected in the northeastern portion of Lot 203 

(grid “PCB”). Sample grid “DDT,” located within the former pesticide storage area, had 

detections of pesticides throughout. 

The extent of pesticide contamination in the subsurface soil is presented on Figure 4-S. The 

figure shows that the frequency and extent of pesticides in the subsurface soil decreased in 

comparison to the surface soil. Pesticides in the subsurface soil were mostly found in samples 

located near the eastern and central portion of Lot 203. The highest concentrations are 

present in OSA-SB30 which also exhibited high levels of pesticides in the surface soil. 

Pesticides were not present in subsurface soil samples collected from within the DDT grid. 
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Figure 4-9 shows the locations of detected PCBs in the surface soils. In general, elevated 

levels of PCBs were detected at random locations throughout Lot 203. The most prevalent 

detections are found within the “PCB” grid the western portion of Lot 203. 

As shown on Figure 4-10, the frequency and extent of PCBs in the subsurface generally 

decreased. Sample OSA-SB22 collected near the “PCB” grid, however, exhibited elevated 

concentrations of PCB (29,000 p&g). Overall, the data suggests that the surface soils are 

impacted more frequently and at a higher concentration by PCBs then subsurface soils. 

The extent of VOC and SVOC contamination in surface and subsurface soils is shown on 

Figures 4-11 and 412, respectively. Concentrations of SVOCs are present throughout Lot 203 

with the highest levels observed near the western and central portions of lot within the “OSA” 

grid area. Samples collected at OSA-SB30 and OSASB38 exhibited total SVOC 

concentrations of 1,436J and 19,20&I pg/kg, respectively. Some detections were also present 

within the “PCB” and “DDT” grids. Concentrations within these grids ranged from 345 to 

69oJ wmzk. 

Low levels of VOCs were detected primarily within the ‘PCB” grid area (soil borings PCB- 

SBl2 and PCB-SB14) with one minor detection near the northwestern corner .of the “OSA” 

grid (soil boring OSASB23). The concentration levels within the “PCB” grid ranged from 2.0 

J to 15 pg/kg while the concentration at OSA-SB23 was 7.0 J &kg. 

Overall, the frequency and concentration levels VOCs and SVOCs in the subsurface soils 

generally decreased but in some cases, however, an increase was observed. In soil borings 

OSA-SB22 and OSASB41, the concentrations of total SVOCs were higher in subsurfa.ce soil 

than in surface soil. At soil boring OSASB22, total SVOC concentrations increased from 375 

to 41,98&I pg/kg, while at OSA-SB41 total SVOC concentrations increased from ND (not 

detected) to 11,820 pg/kg. Moreover, SVOCs were detected in two samples (1 to 3 and 7 to 9- 

foot samples) collected from OSA-SB41 (concentrations decreased with depth). Concentrations 

of SVOCs were also detected in a sample collected from the soil boring for monitoring well. 

6GWll (total SVOCs at 2615 pg/kg). 

Inorganics in soil within Lot 203 for the most part are within background levels for Camp 

Lejeune. Chromium and manganese, as stated throughout this section, were detected above 

background levels. Their presence in site soils was addressed in Section 4.2.1.1. 
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Overall, soil contamination (mostly organic) at Lot 203 is widespread. The two areas which 

appear to have the highest amounts of organic contamination (pesticides, PCBs, and SVOCs) 

are situated near the northwestern (OSASB38,OSASB39, and OSA-SB24) and northeastern 

(OSA-SB22 and PCB-SB12) portions of Lot 203. Contaminants identified in the northeastern 

portion of Lot 203 may be impacting the surficial groundwater locally since several of the 

wells in the area (6GW15 and 6GWlS) exhibited organic contamination. 

Wooded Areas, the Ravine, and Site 82 

Grganics and inorganics were detected throughout the wooded areas and ravine. Based on the 

analytical results, pesticides, PCBs, VOCs and SVOCs are the most significant contaminants 

of concern within these areas. Accordingly, the extent of contamination for these 

contaminants is addressed. Note that samples collected from soil borings 203~SB21 through 

203SB25, and soil borings advanced for monitoring wells 6GW32,6GW33,6GW34,6GWUD, 

6GW3OD, 6GW35D, 6GW36D, 6GW37D, 6MW3D, and 6GWlDA were obtained during the 

Phase II investigation. 

The extent of pesticides in the surface soil is depicted on Figure 4-13. As shown on 

Figure 413, pesticides are most significant within the ravine area and at random locations 

within grids “2OlE” and “2OlS.” Pesticides in the ravine are generally present throughout the 

entire length of the ravine and into grid “O&I” (Site 82 samples OSA-SBl and OSA-SB7). 

Several sample locations east and west of the ravine also exhibited positive detections of 

pesticides. Pesticides within grid “2015” were present throughout the area with the highest 

levels found near the outer portion of the grid. 

As shown on Figure 4-14, the extent of pesticides in the subsurface soil is considerably less 

than the surface soil. The highest pesticide concentrations were detected in the ravine 

(RAV-SB4A, RAV-SBlB, and RAV-SBl4). These concentrations were detected to a depth of 

3 feet bgs from these samples. 

PCB contamination was detected in the surface soil at several locations within grid “201E” 

and the ravine (Figure 415). The most impacted area appears to be located along the eastern 

boundary of grid “201E.” The extent of PCB contamination east of this area (off site across 

Piney Green Road) has not been evaluated since this area was not included as part of the site. 

PCBs were not detected in soils west of this area within grid “201E.” 
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The extent of PCB contamination in subsurface soil is depicted on Figure 4-16. PCBs were 

detected in several subsurface soils collected within the ravine area and grid 201E. As 

illustrated on Figure 416, several of the samples exhibited concentrations of PCBs in the 

subsurface soils but not the stiace soils. This predominantly occurred at soil borings located 

in the ravine area. Further, PCBs were detected to a depth of three feet within the ravine. 

VOCs are present predominantly in soils at Site 82 and at random locations throughout the 

other grid areas. The highest concentrations of VOCs exist in soils collected from borings 

OSA-SB6 and OSA-SB12, and the soil boring advanced for shallow well 6GW34.. These 

borings are located near the eastern portion of Site 82, as depicted on Figures 41’7 and 418. 

VOC contamination in this area appears to extend northward toward Wallace Creek. 

The most significant occurrences of SVOCs are found within the ravine and in grid. “201s.” 

SVOCs are present in surface soil along the entire length of the ravine which extends 

northward toward Wallace Creek. Other significant occurrences of SVOCs were detected 

within grid “2OlE” but their presence appears to be limited to an area just east of Lot 201. 

The extent and concentration levels VOCs and SVOCs in subsurface soil are significantly less 

than surface soil. A few ,of the samples, however, exhibited elevated concentration levels at 

depth. VOCs were detected to depths of 17 feet and three feet at soil borings OSA-SBlZ and 

OSA-SB19 (Site 821, respectively. Further, SVOCs were detected in several ravine samples to 

depths of five feet. 

Inorganics in soil within the wooded areas and the ravine for the most part are also within 

background levels for Camp Lejeune. Chromium and manganese, as stated throughout this 

section, were detected above background levels. Their presence in site soils was addressed in 

Section 4.2.1.1. 

In general, the areas north of Lot 203 and the ravine exhibited the most significant amounts of 

organic contamination. Several isolated areas within grids “2OlE” and “2015” also exhibited. 

levels of organic contamination, mostly pesticides and PCBs. 

4.2.2 Groundwater 

Sites 6,9, and 82 are considered as one Operable Unit (OU No. 2) for the discussion concerning 

the nature and extent of groundwater contamination. However, because shallow and deep 
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groundwater samples were obtained as part of the investigation, the extent of conkxmination 

for the shallow and deep groundwater will be addressed separately. Surfcial groundwater is 

considered less than 35 feet bgs (maximum depth of shallow monitoring wells) while deep 

groundwater is considered greater than 90 feet bgs [(deep monitoring wells screelned from 

90 feet (6GW7D) to 118 feet (6GWZD) bgsl. 

The extent of groundwater contamination is addressed separately for the Phase I investigation 

(Round One groundwater data) and the Phase II Investigation. The Phase II investigation 

includes data collected from the existing, Phase I (Round Two), and Phase II (Round One) 

wells. 

4.2.2.1 Phase I Extent of Contamination 

The groundwater data presented in this section addresses the extent of contamination for 

samples collected in October and November, 1992 as part of the Phase I - Round One 

Investigation. The following discusses the extent of contamination for surficial and deep 

groundwater. 

Surficial Groundwater 

Groundwater contamination (both organic and inorganic) was identified in the surficial 

groundwater at several locations. As discussed in Section 4.1, groundwater quality has been 

impacted by VOCs, predominantly chlorinated hydrocarbons. Analytical results indicated 

that TCE, PCE, 1,2dichloroethane, and 1,1,2,2-tetrachloroethane (1,1,2,2-PCE) were! the most 

frequently detected contaminants present in the surficial groundwater. Further, several other 

VOCs were also detected in the surficial groundwater including trans-1,2dichloroethene 

(trans-1,2-DCE), vinyl chloride, and total xylenes (aromatic hydrocarbon), but their 

occurrences are limited. The most significant inorganic contaminants, based on frequencies of 

detection and contaminant levels (i.e., above MCLs and/or NCWQS), are total chromium, total 

lead, total and dissolved manganese, and arsenic. 

Isoconcentration maps depicting the estimated extent of total VOCs and TCE in the surtkial 

groundwater (Phase I - Round One data collected from October 20 to October 25, 1993) are 

presented on Figures 4-19 and 4-20, respectively. Note these maps are intended to illustrate 

the estimated extent of contamination and may not depict actual site contaminant 

distributions. Total VOCs presented on Figure 419 are considered the sum of all volatile 
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organic compounds detected in a well (including chlorinated and aromatic hydrocarbons), but 

excluding acetone and methylene chloride. 

As depicted on Figure 4-19, two significant and several smaller VOC contaminant plumes 

were identified. The most predominant, widespread contaminant plume is located near the 

north-central portion of Site 82 in the vicinity of well 6GW28S. The distribution of the plume 

is shown extending away horn well 6GW28S northward toward Wallace Creek, westward 

toward well 82MW1, and southward toward wells 6GWlS and 6GW15S. The full extent of the 

VOC contamination eastward across Piney Green Road was not completely evaluated from 

this sampling event since a groundwater sample could not be obtained from well 82MW30 

[previous results from 1991 (NUS) did not indicate contamination in this well]. Note ,that well 

6MW3S, located approximately 750 feet east of Piney Green Road, did not exhibit VOCs. 

The occurrence of the VOC plume in the vicinity of 6GW28S may be the result of a localized 

contaminant source or possibly the result of contaminant movement within the deeper 

groundwater. Evidence of a surficial contaminant source, however, was not revealed1 through 

review of historical aerial photographs [i.e., no evidence of ground scars were noted with the 

exception of logging areas (refer to Appendix VII. The potential source of the surficial 

groundwater contamination near 6GW28S may be related to the contaminated deeper 

groundwater. Groundwater movement from the deeper to the surficial water-bearing zone in 

this area was discussed in Section 3.7.2 (refer to Figure 3-14). Because of the upward head of 

groundwater in this area, contaminants may be migrating from the deeper (deep well 

6GW28D exhibited a total VOC concentration of 4,800 yg/l) to the surficial groundwater (note 

that VOCs were not detected in soil samples collected from 6GW28S.) 

A second VOC contaminant plume is centered in the vicinity of well 6GW16; which is located 

in the wooded area between Lots 201 and 203. The area encompassed by this plume a.ppears to 

be limited to the immediate area of 6GW 16. The predominant VOC contaminant identified in 

this area was chlorobenzene with minor amounts of PCE, and chloroform. It is believed that 

the source of the chlorobenzene is from discarded cans of possibly paint and miscellaneous 

solvents which were found in a test pit excavated adjacent to well 6GW16 (refer to Table 4-41, 

samples GS1960D-01 and 02). 

Several smaller isolated VOC contaminant plumes are also depicted on Figure 4-19. These 

isolated plumes are centered in the vicinity of wells 6GW3,6GW26,6GW21,6GW22,6GW23, 
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9GW6, and 9GW8. The magnitude and extent of these plumes suggests localized and not 

widespread contamination in these areas since the contaminant levels are low. 

The extent of TCE contamination is shown on Figure 4-20. The TCE contaminant plume 

depicts a similar pattern as the VOC plume but not as widespread. The primary TCE plume is 

also centered in the vicinity of well 6GW28S and extends to the east and south. Two smaller 

isolated TCE plumes are also present which are centered in the vicinity of wells 6GW21 and 

6GW23. 

Total chromium and total lead contamination in the surficial groundwater occurs in isolated 

areas at OU No. 2. The locations of the areas impacted by these contaminants are depicted on 

Figure 4-21. The most impacted total chromium areas are located in the vicinity of Lot 203 

(well 6GW3), Site 82 (wells 82MW3 and GGWlS), and north and south of Lot 201 (wells 6GW5 

and 6GW7S, respectively). Further, the most impacted total lead areas are located in the 

vicinity of Lot 203 (well 6GW3), and Site 9 (9GW3). 

4.2.2.2 Deen Groundwater 

VOCs were detected predo minantly in deep monitoring wells located within Site 82. As shown 

on Figure 422, a highly contaminated VOC plume is centered in the vicinity of well GGWlD, 

which is located near the southeastern boundary of Site 82 (just north of Lot 20:3). Well 

6GWlD exhibited a total VOC concentration of 64,278 pg/l. This occurrence extends 

northwest toward wells 6GW27D and 6GW28D, and to a limited extent southeastward toward 

6GW2D (east of Piney Green Road). According to Activity records from Camp Lejeune, supply 

well HP-651 (located northeast of Lot 203 across Piney Green Road) exhibited a TCE 

concentration of 18,000 pg/l prior to being put out of service in 1985 (refer to Section 3..10). 

The extent of ‘ICE contamination is illustrated on Figure 4-23. As shown on Figure 423, the 

TCE contaminant distribution in the deep groundwater exhibited a similar trend as tlhe VOCs. 

The center of the most significant ‘JCE plume is situated at well 6GWlD (58,000 J pg/l) and. 

extends primarily toward the northwest; partially toward the southeast (6GW2D). A second 

isolated TCE plume is also present in the vicinity of well 6GW7D. 

Inorganic concentrations in the deep groundwater are insignificant. As stated in Section 4.1, 

none of the inorganics in the deep groundwater were detected above the Federal MCLs or the 
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NCWQS. Therefore, the extent of inorganic contamination in the deep groundwater is not 

addressed. 

4.2.2.1 Phase II Extent of Contamination 

The groundwater data presented in this section addresses the extent of contamination for 

samples collected in March through May 1993 which includes the Round One (i.e., samples 

collected from the Phase II wells) and Round Two (i.e., samples collected from the existing and 

Phase I wells) results. Note that the extent of contamination discussed in this section only 

addresses volatile organic compounds because inorganics were not analyzed as part of the 

Phase II sampling event (Sites 6 and 82). 

Surficial Groundwater 

Isoconcentration maps were developed which depict the estimated extents of total VOC and 

TCE contamination for the surficial groundwater at OU No. 2. The extent of total VOC 

contamination is shown on Figure 4-24 and the extent of TCE contamination is shown on 

Figure 425. As described above, these maps depict contaminant distribution patterns for 

samples collected from March through May 1993. 

Two significant and several minor VOC contaminant plumes are depicted on Figure 4.24. The 

two significant VOC plumes are situated within Site 82 (which is the most widespread) and in 

the wooded area between Lots 201 and 203. The other VOC plumes, which are less significant 

in magnitude, are situated just north of Wallace Creek along Piney Green Road, within, west, 

and south of Lot 203; and east and south of Lot 201. 

The primary VOC plume, which is situated within Site 82, is centered in the vicinity of well 

6GW34 (total VOC concentration of 11,833.7 pgn). This plume extends primarily 

northwestward and westward away from well 6GW34 toward the general direction of Wallace 

Creek. As shown on Figure 419, data collected from the Phase I investigation also indicated. 

that the surficial groundwater was impacted in this area. The data suggests that the extent of 

this plume, in all directions from the center of the plume, has been fully evaluated. Although 

groundwater quality has not been evaluated north of Wallace Creek, soil gas data (refer to 

Section 2.6.1.4 and Figure 2-18) from samples collected just north of Wallace Creek did not 

reveal any VOC contamination [Note that low levels of VOCs were detected in Wallace 

Creek]. 
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The other significant VOC contaminant plume is centered in the vicinity of well 6GWl6 (total 

VOC concentration of 8591.2 pg/lL The extent of this plume appears to be limited to the 

immediate vicinity of this well. This isolated plume was also identified from the Phase I 

groundwater data. As discussed in previous sections, this well is situated adjacent to one of 

the Phase I test pits where small containers of paints and solvents were present. The primary 

contaminant identified (in both sampling events) in this well was chlorobenzene with minor 

amounts of 1,1,2,2-tetrachloroethane. 

The extent and distribution of TCE contamination is shown on Figure 425. As depicted on 

Figure 425, one significant TCE plume is present within Site 82. This plume is centered in 

the vicinity of well 6GW32 (TCE concentration of 1,500 pg/l) and it extends southeastward . 

toward well 6GW34 and northwestward toward Wallace Creek. The distribution pattern of 

this contaminant plume is similar to the VOC plume, but less in concentration magnitude. 

Contaminant movement of the primary VOC and TCE plumes appears to be in the same 

general direction as the surficial groundwater flow (and gradient) in the vicinity of Site 82. As 

discussed in Section 3.7.2, surficial groundwater in the vicinity of Site 82 is flowing toward the 

northwest to west in the:general direction of Wallace Creek (very low groundwater gradient 

toward Wallace Creek of 10-a). As depicted on Figures 4-24 and 425, the contaminant 

distribution in this area indicates that VOCs are migrating in this direction and are impacting 

Wallace Creek. Data collected from the Phase I investigation also suggests that the 

contaminants are migrating toward Wallace Creek. 

Deep Groundwater 

Isoeoncentration maps were also developed which depict the estimated extents of total VOC 

and TCE contamination for the deep groundwater at OU No. 2. The extent of total VOC 

contamination is shown on Figure 426 and the extent of TCE contamination is shown on 

Figure 427. As described above, these maps depict contaminant distribution patterns for. 

samples collected from March through May 1993. 

The distribution pattern for total VOCs in the deep groundwater indicates a significant 

contaminant plume is present near the southern boundary of Site 82 and the northern 

boundary of Site 6. This plume was also identified from analytical data obtained lFrom the 

Phase I investigation. In general, the plume is centered in the vicinity of well 6GW:LD (total 
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VOC concentration of 77,910.4 pg/l) and it extends outward in all directions with the main 

portion of the plume extending west and northwest. The plume appears to have migrated east 

across Piney Green Road, south into Lot 203, west to Holcomb Boulevard, and north across 

Wallace Creek. Although the plume has migrated a significant distance as indicated by 

several of the perimeter wells (i.e., 6MW3D, 6GW36D, 6GW37D, and 6GW15D), the extent of 

contamination east, south, and north is essentially defined since contaminant levels in wells 

6GW3D, 6GW15D, 6GW30D, 6GW36D, and 6GW35D are somewhat low (less than 50 pg/l 

total VOCs). The full extent of contamination to the west of Site 82, however, has not been 

completely evaluated since elevated levels of VOCs (182.6 pg/l total VOCs) are present in well 

6GW37D. 

In addition to the VOC contaminant plume described above, two smaller isolated VOC plumes 

are also present within OU No. 2. Low levels of VOC contamination (less than 3.0 pgfl total 

VOCs) are also present in deep wells 6GW7D (located southwest of Lot 201) and ‘9GW7D 

(located at Site 9). 

The extent and distribution of TCE contamination is depicted on Figure 427. As shown on 

Figure 427, the TCE contaminant distribution pattern is similar to the total VOC pattern. In 

general, the largest TCE contaminant plume is centered in the vicinity of well 6GWlD 

(50,000 pg/l) and it extends primarily to the northwest and west. The overall extent of the 

TCE plume, similar to the VOC plume, is essentially defined with the exception 

contamination west of Site 82 (i.e., beyond well 6GW37D). 

The vertical extent of the VOC contamination was evaluated by installing a second deep well 

(6GWlDA) adjacent to exiting deep well 6GWlD (deep well 6GWlDA was installed during the 

Phase II investigation) as described in Section 2.0. Well 6GWlDA was installed (to a depth of 

230 feet) adjacent to this well because elevated levels of VOCs (greater than 60,000 total 

VOCs) were detected in the Round One 6GWlD sample. Contamination was detected in well 

6GWlD to a depth of 112 feet. 

Two samples were collected from well 6GWlDA (i.e., top of water column and bottom. of well) 

to evaluate the vertical distribution of contaminations. The sample collected from the top of 

the water column exhibited a total VOC concentration of approximately 263 gg/l while the 

sample collected from the bottom of the well exhibited a total VOC concentr,ation of 

approximately 122 pg/l. Accordingly, the data suggests that VOC contamination is present, at 

a minimum, to a depth of 230 feet. As described in Section 2.0, this well was installed just 
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above a clay layer (believed to be 10 feet thick) which may impede the vertical migration of the 

contamination below 230 feet. It should be noted, however, that this clay layer is laterally 

discontinuous based on information obtained from the drilling of nearby water supply wells. 

Overall, the VOC contaminant distribution pattern for the deep groundwater exhibited a 

similar trend as the surficial groundwater. The magnitude of the contamination, however, is 

much more significant in the deep groundwater. As stated in Section 3.0, the sticial and 

deep groundwater at OU No. 2 are partially hydraulically interconnected. Accordingly, this 

interconnection between the surficial and deep groundwater may account for the similar 

contaminant distribution patterns. 

4.2.3 Surface Water and Sediments 

This section addresses the extent of contamination in surface water and sediments from Bear 

Head Creek, Wallace Creek, and the Ravine. 

4.2.3.1 Surface Water 

Results indicate that VOCs, SVOCs, and inorganic constituents (i.e., metals) are lthe most 

significant contaminants present in the surface water. The following discusses the extent of 

these contaminants in surface water samples at OU No. 2. 

VOCs and SVOCs were detected in Wallace Creek at several of the sample stations. As shown 

on Figure 428, VOCs were the predominant conta minants identified in Wallace Creek. The 

highest concentrations were found just north of the wooded area of Site 82 (sample station 

WC8). Concentrations of VOCs or SVOCs were not detected in the upgradient samples 

collected east of sample station WC4. Moreover, neither VOCs nor SVOCs were detected in 

samples collected from Bear Head Creek or the ravine. 

Positive detections of several TAL inorganics (arsenic, barium, cadmium, chromium, and zinc). 

were found throughout the three sample locations as depicted on Figure 429. The highest 

frequency of detections and concentrations were found in the ravine, followed by Wallace 

Creek and Bear Head Creek. A brief description of the extent of the inorganics detected in 

these three areas follows. 
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Concentrations of arsenic, barium, cadmium, chromium, and zinc were identified throughout 

the ravine. The concentrations levels of several of the inorganics indicated a slight trend. In 

general, barium and chromium levels decreased from the southern end (RV2) to the northern 

end of the ravine (RV8) while cadmium and arsenic levels showed the reverse trend. Further, 

zinc concentrations did not reveal any particular trend. As discussed in previous sections, 

numerous discarded battery packs were noted on the surface in the ravine. 

Inorganics were identified throughout Wallace Creek in both upstream and downstream 

sample stations. Zinc and barium are the predominant inorganics detected as shown on 

Figure 4-29. Barium was identified mostly in upstream sample stations (WC1 through WC5) 

while zinc was identified mostly in downstream samples (WC10 and WCll). In general, the 

highest frequency of positive detects in WalIace Creek were found north of the woode!d area in 

the vicinity of sample station WC5. 

In Bear Head Creek, the predominant inorganics identified were barium with minor amounts 

of chromium and zinc. Barium levels throughout the creek did not reveal a particular trend as 

concentrations were generally within the same magnitude in both the upstream (HHl) and 

downstream (BH7) stations. Zinc, however, was only identified in downstream samples 

collected at station BH7. 

4.2.3.2 Sediments 

Sediment results indicate that significant concentrations of organics and inorganics are 

present throughout the three sample areas. Accordingly, the extent of contamination for both 

organics and inorganics till be addressed. Further, positive detections of the pesticides are 

shown on Figure 430. 

Bear Head Creek 

In Bear Head Creek sediments, pesticides are most significant in the wooded area (2015 grid 

area) within Site 6. The extent of the pesticides within Bear Head Creek appear to be limited 

to this area and just upstream to the east. Pesticides were not detected in the downstream 

samples collected west of Holcomb Boulevard. 

PCBs (PCB-1260) were detected in several samples collected from Bear Head Creek. As 

depicted on Figure 431, the highest concentrations were detected in samples obtained within 
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the wooded area (grid 201s) south of Lot 201. The extent of the PCB contamination within 

Bear Head Creek appears to be limited to this area. Furthermore, PCBs were not detected at 

upstream or downstream sample stations from Site 6. 

VOCs and SVOCs are present throughout Bear Head Creek as shown on Figure 432. 

Concentrations of VOCs and/or SVOCs were found at upstream and downstream sample 

stations from Site 6. In general, the highest levels of SVOCs in Bear Head Creek are present 

within the wooded area south of Lot 201 while the highest levels of VOCs are present 

downstream of Site 6. 

Ravine 

Pesticides are present throughout the ravine as shown on Figure 430. In general, the 

pesticide levels were highest in the upper (southern portion) and lower (northern portion) ends 

of the ravine. As discussed in previous sections, empty corroded containers of pesticides were 

noted on the surface near the northern end of the ravine. Accordingly, the pesticides detected 

in the ravine may have resulted from previous disposal practices. 

Concentrations of PCBs, (PCB-1260) were also detected throughout the ravine as shown on 

Figure 431. In general, PCBs levels were highest in samples collected from the southern end 

(sample station RVl) of the ravine and decreased toward the northern end. 

Elevated levels of SVOCs were detected (VOCs were not found) within the ravine as shown on 

Figure 432. The highest levels of SVOC contamination were noted near the southern end of 

the ravine. Generally, the levels of SVOCs decreased toward the northern end. 

Wallace Creek 

Wallace Creek exhibited levels of pesticides mostly in samples collected just north of the 

wooded area (adjacent to Site 82) and ravine. As shown on Figure 4-30, sediments from 

sample stations WC6 through WC9 contained significant amounts of pesticides. Further, 

some levels were also detected downstream from Site 6 at sample stations WC10 and WCll. 

In Wallace Creek, significant amounts of PCBs (PCB-1260) are present just north of the 

wooded area and ravine and at locations downstream from Site 82, west of Holcomb 

Boulevard. As shown on Figure 431, the highest PCB concentrations are found at sample 
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stations WC6, WC’7, and WC9 north of Site 82 and the ravine. Moreover, PCBs were not 

detected at sample stations upstream from Site 82. 

Concentrations of VOCs and /or SVOCs are present throughout Wallace Creek as depicted on 

Figure 4-32. The contaminants are presents in both upstream and downstream samples from 

Site 6. In general, VOCs are most significant at sample stations upstream of Site 82 (WC& 

WC3, and WC5) while SVOCs are most significant in sample stations north of the wooded area 

and ravine, and downstream of Site 82. 

4.3 Summary 

This section summarizes the nature and extent of contamination at OU No. 2 (Sites 6,9, and 

82). The nature and extent of contamination is summarized by area of concern. 

4.3.1 Site 6, Lot 201 

Pesticides (4,4’-DDD, 4,4’-DDE, and 4,4’-DDT) were detected in more than half of the surface 

soil samples collected at the three sampling grids and in approximately one-third of the 

subsurface soil samples.. The majority of the pesticide concentrations were below 100 pg/kg. 

Some of the pesticides were detected in areas where pesticides were not reportedly stored or 

handled (i.e., the PCB storage area at grid C). 

At only two sampling locations, soil boring SB16 and SB17, did the pesticide levels exceed one 

part per million (1,000 pgkg). Soil borings SB16 and SB17 are located in the northeast corner 

of sampling grid A, which was reported to be one of two former pesticide storage areas within 

Lot 201 (the other area is where grid B was established). 

Pesticide contamination at soil borings SB-16 and SB-17 is significant, indicating that this 

area may have been used to dispose of unused pesticides. It is also possible that this area was 

impacted via incidental spills from the containers/drums which contained the pesticides, 

Pesticide levels in surface soils were as high as 1,200,OOO &kg for 4,4-DDT (soil boring SB17). 

Pesticides have migrated to subsurface soils as evidenced by elevated levels of pesticides 

(460,000 pg/kg of 4,4’-DDT) in subsurface soil samples collected from soil boring SB17. 

However, no pesticides were detected in groundwater at Lot 201. 
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Subsurface soil samples collected from SB17 also exhibited elevated levels of total xylene 

(54,000 pg/kg), ethylbenzene (2,800 pgkg), naphthalene (38,000 pgkg), and 

2-methylnaphthalene (97,000 pg/kg). These constituents were only detected at one location 

within Lot 201 (i.e., soil boring SB17). Because these constituents are petroleum based, they 

may be associated with the application of pesticides used a petroleum-based medium. None of 

these constituents were detected in nearby monitoring wells. 

Polychlorinated biphenyls (PCBs) were detected in only 3 of 87 samples analyzed at Lot 201. 

The soil sample collected from soil borings SB13 and SB24 within grid A, and from soil boring 

SB24 within grid B, exhibited PCB contamination. The only elevated PCB level was detected 

at a concentration of 1,800 &kg in the surface soil at boring SB24 within grid A. No PCBs 

were detected at grid C, which was established over the area where transformers were 

reportedly stored. The extent of PCB contamination is limited to a few random areas within 

Lot 201. In addition, no PCBs were detected in groundwater. 

With respect to inorganic contaminants in soil, contaminant levels were comparable ,to other 

areas within OU No. 2 (i.e., the wooded area, Lot 203, Site 9). Therefore, it does not appear 

that inorganic concentrations in soil are elevated as a result of former waste handling 

activities at Lot 201. 

Groundwater at Lot 201 does not appear to be impacted via former pesticide or transformer 

storage practices. However, monitoring well 6GW22, which is located within grid A of Lot 201 

(i.e., the former pesticide storage area), exhibited TCE at 1.2 pg/l. The source of TCE is 

unknown. Soil samples collected from borings within grid A as well as from the monitoring 

well borehole did not detect TCE or PCE. The extent of TCE in groundwater is believed to be 

local since no other well downgradient of this area exhibited TCE contamination. 

4.3.2 Site 6, Lot 203 

The pesticides 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were detected throughout Lot 203. Only one. 

out of approximately 58. surface soil sampling locations within Lot 203 did the level of 

pesticides exceed 1,000 pg/kg (soil boring SB30 exhibited 4,4’-DDE and 4,4’-IDDT at 

2,100 pg/kg and 1,500 pgkg, respectively). Samples collected from the “DDT” grid, which was 

established over an area where pesticides were reportedly disposed of, only revealed maximum 

concentrations of 540 @kg, 180 pg/kg, and 770 pg/kg for 4,4’-DDE, 4,4’-DDD, and 4,,4’-DDT, 
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respectively. All three maximum values were detected at soil boring SB18 within the “DDT’ 

grid. 

As with Lot 201 and the wooded areas surrounding these lots, the majority of the pesticide 

levels were below 100 pg/kg. The widespread distribution and low levels present on Lot 203 

are indicative of former pesticide control practices rather than pesticide disposal. Only at soil 

boring SB30 (and possibly at SB18 within the “DDT” grid) did the results indicate that 

pesticides may have been disposed of in that area of Lot 203. Subsurface soil samples collected 

from this boring, however, exhibited pesticide levels below 500 pgkg. Pesticides were not 

present in any groundwater samples (throughout Lot 203 and OU No. 2), indicatmg that 

pesticides are relatively immobile in the environment. 

Polychlorinated biphenyls (PCBs) were detected at 12 out of 40 sampling locations within 

Lot 203. The most frequently detected PCB was PCB-1260, which was detected at all 

12 locations ranging in concentration from 17 to 42,000 pg/kg. However, only at soil borings 

SB24, SB26, and SB38 did the PCB levels exceed 1,000 &kg. The most elevated 

concentration, 42,000 &kg of PCB-1260, was detected in the surface soil at soil boring SB24. 

Soil boring SB24 is located along the former railroad spur where historical photographs 

revealed significant anomalies that may be associated with waste handling and disposal. 

Subsurface soil samples at this location revealed 72 pg/kg of PCB-1260. Monitoring well 

6GW11, which is located within 10 feet of soil boring SB24, did not exhibit organic 

contamination. Soil samples collected from monitoring well borehole 6GWll did nof; exhibit 

PCB contamination. 

Subsurface soil samples collected throughout Lot 203 exhibited PCBs in only three samples. 

The most elevated concentration of PCB-1260 was detected at soil boring SB22 at a level of 

29,000 pg/kg. The surface soil sample collected from this boring did not exhibit any organic 

contamination. This boring is located in the north central portion of Lot 203 near monitoring 

well 6GW15. Soil samples collected from monitoring well borehole 6GW15 did not exhibit 

PCB contamination. Additionally, groundwater samples collected from this well did not. 

exhibit any PCB constituents; however, low levels of TCE (1.9J pg/l) were present in this well. 

Soil samples collected from the northeast corner of Lot 203, which was reported to be an area 

where PCBs were disposed of, did not exhibit elevated levels of PCBs. Only 4 surface soil 

samples and one subsurface soil sample exhibited PCB-1260 (19J @kg to 53 pgkg). The 

sampling locations which exhibited PCBs included soil borings SB3, SB6, SBlO, and SB13. 
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The majority of semivolatile organic compounds (SVOCs) detected at Lot 203 were PAHa 

PAHs were primarily detected at nine surface soil sampling locations throughout Lot 203 

(i.e., these sampling stations exhibited several PAH constituents as opposed to only one or two 

PAH constituents). Only one of these locations, soil boring SB38, exhibited contaminant 

levels above 1,000 pg/kg (at this location, approximately 16,000 pg/kg total PAHs were 

detected in surface soil). This location also exhibited elevated levels of PCB-1254 

(2,100 pg/kg) in surface soil as discussed previously. Subsurface soil samples collecbzd from 

soil boring SB38 did not exhibit PAH contamination. It appears that wastes were disposed of 

at this area of Lot 203. 

Elevated levels of PAH constituents in the subsurface soil at Lot 203 were detected only at soil 

boring SB22 and soil boring SB41. Approximately 36,000 pg/kg total PAHs were detected at 

SB22 and approximately 11,000 total PAHs were detected at SB41. Soil boring SIB22 also 

exhibited elevated levels of PCB-1260 (29,000 pg/kg) in the subsurface soil. Soil boring SB22 

is located in the north central portion of Lot 203 (near well 6GW15) and soil boring SB41 is 

located just south of the former railroad spur. Based on the analytical results, it appears that 

these areas may be associated with waste disposal activities at Lot 203. 

The more mobile SVOCs including l&dichlorobenzene, l,Z-dichlorobenzene, and 

naphthalene were detected in elevated levels at surface soil samples collected from soil boring 

SB39, which is located along the former railroad spur. In addition, the PAH constituent 

acenaphthene was detected at this location at a concentration of 9,500 &kg. These SVGCs 

were detected at a total concentration of approximately 16,000 pg/kg (total SVOC). 

Subsurface soil samples collected from this boring did not reveal any organic contamination. 

Inorganic constituents in soil at Lot 203 were comparable to inorganic levels detected 

throughout OU No. 2. However, most of the inorganic constituents were detected above 

background levels. 

Groundwater quality at Lot 203 has not been significantly impacted from previous disposal 

and storage practices. As mentioned above, well 6GW15, which is located in the north central 

portion of Lot 203 exhibited low levels of TCE (1.9J pg/l) and total chromium (1.03 pg/l). 

Dissolved chromium levels were not detected. Well 6GWl1, located near the former railroad 

spur, was not contaminated. Wells 6GW3, located near the ravine, and well 6GW23, located in 
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the southern portion of Lot 203, only exhibited trace levels (i.e., less than 1 pg/l) of PCIE and 

TCE, respectively. 

45.3 Wooded Areas, the Ravine, and Site 82 

The wooded areas of Lot 203 can be described as those areas which surround Lot 201 to the 

north, east, and south, and the area between Lot 203 and Wallace Creek. The area between 

Lot 203 and Wallace Creek is Site 82. The ravine begins in the northern portion of Lot 203, 

bisects Site 82, and extends to Wallace Creek. These areas will be discussed separately below. 

4.3.3.1 Wooded Area East of Lot 201 

The wooded area east of Lot 201 is primarily contaminated with low levels of pesticides in 

surface soil (11 locations with a maximum detection of 240 pg/kg of 4,4’-DDT at soil boring 

SB12), low levels of PA& in surface soil (five locations with a maximum detection of 

approximately 2,000 pg/kg total PAHs at soil boring SB161, and elevated levels of PCB-1260 

(26,000 pg/kg) at soil boring SB15. Two other sampling locations, soil borings SB18 and SB21, 

exhibited low levels of PCB-1260 (less than 300 pg/kg). A subsurface soil sample collected 

from soil boring SB18 also exhibited low levels of PCB-1260 (835 pg/kg). The three sampling 

locations where PCB-1260 was detected are all located adjacent to each other along Piney 

Green Road. According to the EPIC report, this area once served as a training area as noted by 

the presence of tents and roadways in one of the historical photographs. There is no known or 

documented waste storage or disposal areas in this section of OU No. 2. 

Three other locations in the woods east of Lot 201 exhibited PCB contamination in subsurface 

soils (no PCBs were detected in surface soil samples from these locations). Low levels of 

PCB-1260 (465 pg/kg to 100 p&g) were detected in subsurface soil samples collected from soil 

borings SBl, SB17, and SB5. Soil boring SB17 is located approximately 200 feet west ofSB18. 

Soil borings SBl and SB5 are located over a thousand feet north of the area where PCBs were 

detected in surface soil near Piney Green Road. 

Inorganic levels in soil are comparable to other portions of OU No. 2. No elevated levels were 

detected at this section of OU No. 2. 
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Four monitoring wells are located in this section of OU No. 2 (wells 6GW6, 6GW14, 6GW17, 

and 6GW18). No organic or inorganic constituents above Federal or State standards were 

detected in these four wells. 

4.3.3.2 Wooded Area North of Lot 201 

The wooded area north of Lot 201 is bordered to the south by Lot 201, to the north by Lot 203, 

to the’east by Piney Green Road, and to the west by the railroad tracks. Site reconnaissances 

conducted in this area, as well as test pit excavations, have revealed empty drums on the 

surface, buried ordnance (only casings and not unexploded ordnance), numerous 5-gallon 

canisters possibly containing liquid wastes, and debris (e.g., communication wire, bivouac 

wastes, etc.). 

Low levels of pesticides (2-W @kg to 500 &kg) were detected in eight of the ten surface soil 

samples collected during the drilling of test borings. With the exception of the one occurrence 

of 4,4’-DDE at soil boring SBl, no pesticide contaminant level exceeded 100 pg/kg. Subsurface 

soil samples collected from this area revealed low levels (i.e., less than 10 &kg) of 4,4,‘-DDT 

and 4,4’-DDE at two soil borings (SB4 and SB12). 

In addition to the low levels of pesticides in a few subsurface soil samples, low levels of benzene 

(1.0 J pg/kg) and toluene (1.0 J pg/kg) were detected at soil boring SBlO. 

PCB-1260 was detected at low levels (800 pg/kg) in surface soil at boring SBl. Subsurface soil 

samples collected from this area did not exhibit PCB contamination. 

Low levels of PAHs (approximately 1,700 &kg total PAH) were detected in only one surface 

soil sample collected at soil boring SBl. PAHs were not detected in any subsurface samples 

from this area. 

Soil boring SBl exhibited the most contamination in the wooded area north of Lot 201.. This 

boring is located in the northwest section of the woods near Lot 203. This area may have been 

impacted by previous waste handling/disposal activities. 

Inorganic concentrations in soil were comparable to other portions of OU No. 2. There were no 

occurreqces of inorganic levels that were an order of magnitude higher than either 

background levels of other areas of the operable unit (e.g., Lot 201, Lot 203, etc.). 
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Groundwater quality in this portion of OU No. 2 has been impacted. Two of the six wells in - 

this area (wells 6GW16 and 6GW25) exhibited levels of organic contamination. 

Chlorobenzene (maximum of 8,500 pg/l), chloroform (maximum of 20 pg/l), 1,1,2,2- 

tetrachloroethane (maximum of 60 pg/l), phenol (1.0 pg/l), and 2-chlorophenol (5.6 J pg/l) 

were detected in well 6GW16. This well was installed near a test pit which revealed numerous 

5-gallon canisters containing liquids, possibly paint or solvents. Well 6GW25, which is located 

approximately 1,000 feet upgradient of well 6GW16, exhibited levels of phenol (2.0 J yg/l), 

chlorobenxene (110 pg/l), and chloroform (1.6 pg/l). 

4.3.3.3 Wooded Area to the South of Lot 201 

The wooded area to the south of Lot 201 encompasses the area on both sides of Bear Head 

Creek and separates Lot 201 from Site 9. Various dirt roads are present throughout these 

woods. General debris including empty 55-gallon drums, construction debris, and garbage 

were noted throughout this area. 

Pesticides were detected in all surface soil samples collected from this area. Only one location, 

soil boring SB8, exhibited elevated levels of 4,4’-DDE (4,200 pg/kg), 4,4’-DDT (6,400 pg/kg), 

and 4,4’-DDD (12,000 pg/kg). The other surface soil samples exhibited pesticides levels well 

below 200 pg/kg. Soil boring SB8 is located near Piney Green Road approximately 100 feet 

south of Bear Head Creek. The pesticide 4&-DDE was detected in subsurface soil at soil 

borings SBl(5.0 @kg) and SB6 (3.95 &kg). 

The only other contamination detected in surface soils were low levels of PAHs (less than 

240 pg/kg total PAH) in three samples (soil borings SBll, SB5, and SB8). No PAHs were 

detected in subsurface soils. 

Inorganic compounds were detected in soil at levels that were comparable to other portions of 

OU No. 2. 

Five shallow monitoring wells were constructed to monitor groundwater quality in this area. 

Low levels of ‘ICE (1.2 pg/l) and trichlorofluoromethane (1.9 pg/l) were detected in well 

6GW13. No inorganic contamination was detected above Federal or State Standards. 
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4.3.3.4 Site 82 

Site 82 encompasses the area south of Wallace Creek, west of Piney Green Road, and east of 

Holcomb Boulevard. The ravine area bisects this portion of OU No. 2. The ravine will be 

discussed separately in the following section (i.e., Section 4.3.3.5). 

Low levels of pesticides were detected in the majority of surface soil samples collected from 

this area. With the exception of surface soil samples collected from soil boring SBl (1,150 

pg/kg total pesticides) and soil boring SB7 (350 &kg total pesticides), pesticide levels were 

below 100 pg!kg for total pesticide concentrations. Subsurface soil samples collected from this 

area revealed low levels of pesticides (53 @kg maximum) in only four samples. 

PAHs were detected in only three surface soil samples from this area of OU No. 2. Surface soil 

samples collected from soil borings SBl(710 &kg total PAH), SB16 (2,420 pg/kg total PAH), 

and SB7 (380 pg/kg total PAH) revealed low to moderate levels of PAHs. Subsurface soil 

samples collected from this area revealed PAHs in only one sample collected from soil boring 

SB7 (587 pg/kg total PAH). Soil boring SB7, which exhibited PAHs at the surface and 

subsurface, is located near the bottom section of the ravine area. The contamination in this 

area may be due to surface runoff from the ravine. The ravine exhibited elevated levels of 

PAHs throughout, as will be discussed in Section 4.3.3.5. 

PCB-1260 was detected in only one sample in this portion of OU No. 2. The surface soil sample 

collected from boring SB17 revealed a concentration of only 3.9 pg/kg. This boring is located 

just north of Lot 203 near Piney Green Road. The section of Lot 203 to the south of soil boring 

SB17 is reportedly where PCBs were disposed of. As discussed previously in Section 4.3.2, no 

significant levels of PCBs were detected in this portion of Lot 203. 

Elevated levels of volatile organic compounds (VOCs) were detected in surface soil isamples 

collected from soil borings SB12 and SB6 and from the soil boring advanced for monitoring 

well 6GW34. Total VOC concentrations in these surface soil samples were approximately 

78,000 pg/kg at SB6 and approximately 8,400 pg/kg at SB12. Subsurface soil was 

contaminated with VOCs at SB12 (approximately 17,000 pg/kg total VOC) and 6GW34 

(approximately 1,149 pg/kg total VOC). These borings are located approximately 300 feet 

west of Piney Green Road. The borings are approximately 300 feet apart. Based on these 

results, it is likely that solvents were disposed of within this portion of OU No. 2. 
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Inorganic levels in soil did not appear to be significantly higher than other portions of 

OU No. 2. 

Surficial groundwater quality has been adversely impacted with volatile organic 

contamination, primarily TCE, PCE, l,f-dichloroethene, and 1,1,2,2&etrachloroethane. 

SurScial groundwater contamination was evidenced in wells 6GWlS, 82MW1, 132MW2, 

6GW28S, 6GW32, 6GW34, and two of the temporary wells (TW-2 and TW-3). The most 

significant levels of VOCs were detected in wells 6GW32 (2,200 pg/l of total 

1,2dichloroethene, 74 pg/l of PCE, and 1,500 pg/l of TCE) and 6GW34 (410 pg/l of total 

1,2-dichloroethene, 9,600 pg/l of PCE, and 610 pg/l of ‘ICE). Well 6GW34 is located 

approximately 100 feet east of soil borings SB6 and SB12, which exhibited elevated Ilevels of 

VOCs in soil samples. Lower levels of VOCs were detected upgradient of well 6GIW34 in 

samples collected from wells 6GWlS and 6GW15 (well 6GW15 is located in the northeast 

section of Lot 203). Two of the three temporary wells, which were located downgradient of well 

6GW32, exhibited elevated concentrations of volatiles. Several Wallace Creek *samples 

(located west of Piney Green Road and north of Site 82) also exhibited levels of volatiles 

suggesting that the source of VOC contamination in Wallace Creek is most likely surficial 

groundwater discharge. Monitoring wells 82MWl and 82MW2, which are located west and 

northeast of well 6GW32, only exhibited low levels of l,l,l-trichloroethane (0.5 J pg/l) and 

vinyl chloride (1.6 pg/l), respectively. 

Deep groundwater quality is severely impacted with VOC contamination. Monitoring wells 

GGWlD, GGWlDA, 6GW28D, 6GW27D, and 6GW37D, exhibited elevated levels of TCIE (60 to 

58,000 pg/l), PCE (18 to 920 pgIl), total 1,2dichloroethane (120 to 2,600 pg/l). The highest 

overall levels were detected in well 6GWlD. 

Surticial groundwater contamination at GGWlS, which is located next to GGWlD, did not 

exhibit levels that would correlate with the significant VOC contamination in the deep 

groundwater. Supply well HP-651, which is located just east of Piney Green Road 

approximately 500 feet east of well GGWlD, also exhibited VOC contamination. This well is 

approximately 199 feet deep (screened from varying depths between 125 and 194 feel;) and is 

no longer in operation. 

The horizontal and vertical extent of the deep groundwater contamination has been 

essentially defined. The horizontal extent of off-site contamination west of Site 82 (beyond 

well 6GW37D), however, has not been fully evaluated. Moreover, the vertical extent has been 
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evaluated to a depth of 230 feet. It is unknown at this time whether contamination extends 

below 230 feet. As mentioned previously, a clay layer is present at approximately 230 feet 

which may impede the vertical migration of contamination. 

The source of groundwater contamination may be associated with the volatiles that were 

detected in soil borings OSA-SB6 and OSA-SB12, or spillsfleaks from surScia1 and subsurface 

drums that are present in the area of monitoring well 6GWlS. The drums on the surface are 

empty and the contents cannot be identified. However, test pits in this area revealed 

numerous full containers of lubrication oils, No. 6 fuel oil (heating fuel), and unknown 

substances. Many of the containers were leaking and surrounding soils were visibly stained. 

These drums will be removed as part of a non-time critical removal action. 

4.3.3.5 Rapine Area 

The ravine area begins at the northern fenceline of Lot 203. In the upper portion of the ravine, 

the banks are steep and covered with debris including empty and partially full 55gallon 

drums and other smaller containers. Some of these containers indicated that they contained 

“DDT” and were dated back to the 1950s. Going northward towards Wallace Creek, the ravine 

gradually becomes less steep. 

Samples collected from the banks of the ravine were identified as soil samples. Samples 

collected from the middle of the ravine were identified as sediment samples. The ra.tine is 

intermittent in nature. During the wet season, groundwater discharges into the ravine (along 

with surface runoff). During the dryer seasons, the ravine only receives runoff during heavy 

rain showers. 

The majority of surface soil samples collected corn banks of the ravine exhibited low levels of 

4,PDDE (7.5 to 220 p&g), 4,4’-DDD (14 to 19 pg/kg), and 4,4’-DDT (25 to 510 pg/kg). These 

levels are comparable to many of the other pesticide levels in surface soil throughout OU 

No. 2. Subsurface soil samples collected from the ravine exhibited lower levels than in the. 

surface soil. 

PCB-1260 was detected in one surface soil sample at a concentration of 180 pg/kg (soil boring 

SBlO). None of the subsurface soil samples exhibited PCB contamination. 
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PAHs were detected at elevated levels in several surface soil samples. Elevated levels of 

PAHs were detected in surface soil samples collected from soil borings SBll (15,931 pgkg), 

SB14 (9,301 pg/kg), and SB6 (6,020 pg/kg). These soil borings are located in an area where a 

substantial amount of debris has been disposed of into the ravine. Based on these results, 

wastes disposed of into the ravine have impacted soil quality. PAHs were also detected in two 

subsurface soil samples collected from soil boring SB13 (271 pg/kg) and SB14 (344 pg/kg). Soil 

boring SB13 also exhibited elevated levels of the semivolatiles isophorone (7,700 pg/kg), 

naphthalene (9,600 pgkg), 2-methylnaphthalene (11,000 pg/kg), and VOCs including 

4-methyl-2-pentanone (2,000J pg/kg) and total xylenes (950 p&g). Soil borings SB13 and 

SB14 are also located in the southern portion of the ravine (near Lot 203) where debris is 

present along the banks of the ravine. 

Inorganic constituents exhibited similar levels in both surface and subsurface soil aad were 

comparable to other portions of OU No. 2. 

Sediment samples were collected at eight sampling stations from the ravine along with 

surface water samples. As mentioned previously, the ravine is intermittent in nature. Two of 

the proposed eight sampling stations did not contain water and therefore, no surface water 

sample could be collected. With the exception of sampling station RV8, all of the surface and 

subsurface sediment samples exhibited low levels of 4,4’-DDD (4.1 to 45 p&g), 4,4’-DDE 

(23 to 120 pg/kg), and 4,4’-DDT (14 to 210 pg/kgI. These levels are comparable to pesticide 

levels detected in soil throughout OU No. 2. Elevated levels of PARS were detected at 

sampling station RV2 (12,573 @kg total PARS), which is located in the southern portion of 

the ravine where debris is present. Lower levels of PAHs were detected in sediment samples 

collected from sampling stations RVl, RV3, and RV8. 

Six of the eight sediment sampling stations exhibited low levels of PCBs. PCB-1260 was 

detected in the range of 19 pg/kg to 360 @kg. 

None of the surface water samples collected from the ravine exhibited organic contamination. - 

4.3.4 Site 9 

Surface and subsurface samples collected from Site 9 revealed low levels of pesticides, VOCs, 

and SVOCs. Inorganic levels were comparable to other portions of OU No. 2 and therefore do 

not appear to be present due to fire-fighting activities at Site 9. 
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Pesticides (4,4’-DDE and 4,4’-DDT) were detected in five surface soil samples and eight 

subsurface soil samples. The most contaminated sample was collected from soil boring SBl, 

which exhibited 650 pg/kg of 4,4’-DDE and 570 &kg of 4,4’-DDT. The remaining ziamples 

(surface and subsurface soil) exhibited levels of pesticides in the range of 4 pg/kg to 62 pg/kg. 

Overall, pesticide levels in surface and subsurface soils were comparable to other areas of OU 

No. 2. 

Soil boring SBl was the only location where PAH constituents were detected in surface soil. 

Pyrene and benzo(b)fluoranthene were detected at 59 @kg and 46 pg/kg, respectively. 

Elevated levels of PAHs (8,013 p&g total PAHs) were detected in a subsurface soil sample 

collected from monitoring well borehole 9GW4. This boring/monitoring well is located 

approximately 1000 feet southeast of Site 9 for purposes of monitoring upgradient 

groundwater quality. The source of the PAHs in this boring is unknown. Groundwater 

quality in well 9GW4 is good (no organic constituents were detected). 

Low levels of PCE (21 pg/kg) and l,l,l-trichloroethane (1 pg/kg) were present in the surface 

soil sample collected from soil boring SB3, which is located approximately 100 feet north of the 

aboveground storage tanks. Toluene was detected at a level of 2 p&g in a surface soil sample 

collected from soil boring SB35 (SB35 is located adjacent to the oil/water separator). 

Groundwater quality at Site 9 does not appear to be significantly impacted by the fire-fighting 

training activities. Shallow monitoring wells 9GW6 and 9GW8 exhibited low levels of total 

xylenes (0.9 pg/l) and 2-chloroethylvinyl ether (1 pg/l), respectively. These wells are located 

approximately 100 feet to the west and east of the training pit, respectively. Total le!ad and 

chromium were detected above Federal and State drinking water standards in monitoring 

wells 9GW1, 9GW2, and 9GW3. Dissolved lead and chromium were not detected above any 

Federal or State standard. 

4.3.5 Wallace Creek 

Wallace Creek exhibited elevated levels of VOCs at nine of the eleven sampling stations. The 

source of contamination is believed to be groundwater discharge. 

Sampling stations WC7, WC8, and WC9 exhibited TCE (16 to 98 pg/l), 1,2-dichloroethene 

(9 pg/l to 85 pg/l), PCE (1 pg/l to 4 pg/l), and vinyl chloride (6 pg/l). These sampling stations 
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,-. are located just above that portion of Wallace Creek where the ravine discharges into Wallace 

Creek (i.e., Station WC7) downstream past the Holcomb Boulevard bridge. Station WC7 

exhibited the highest level of contamination. Up gradient sample stations (WCl, WC2, and 

WC3) only exhibited low levels of 1,2dichloroethene (45 pg/l) at station WC4, which is 

approximately 100 feet upstream from the Piney Green Road bridge. None of these levels 

were above Federal or State standards for surface water. 

Inorganic constituents including cadmium, copper, mercury, nickel, and zinc were detected 

above State or Federal standards for surface water. Stations WC3 and WC5 exhibited the 

highest levels of inorganics. Station WC3 is located approximately one-half mile upstream of 

the site. The elevated levels of inorganics at this location do not appear to be the result of 

waste disposal/handling operations at Site 6. 

Pesticides were detected in approximately one-half of the sediment samples collected from 

Wallace Creek. The concentrations exceeded the EPA Region IV sediment quality screening 

values (SQSV) for both the lower 10 percentile (ER-L) and median percentile (ER-M). The 

highest levels of pesticides were detected at stations WC7 and WC& which are located 

downstream from the area where the ravine discharges into Wallace Creek. Pesticides were 

also present, however, in upstream sample station WC1 above the ER-L. The source of 

pesticides is likely a combination of historical pest control spraying along with runoff from the 

ravine. 

PCB-1260 was detected at all of the sampling stations with the exception of upstream stations 

WC1 through WC3. The concentrations ranged from 31 pgkg to 2,100 pg/kg with the highest 

levels detected at stations WC6, WC7, and WC8. These stations are located adjacent to 

Site 82. The source of the PCBs is likely due to runoff from Site 82. However, soil samples 

collected approximately 300 feet south of Wallace Creek at Site 82 did not exhibit PCB 

contamination. 

PAH constituents were detected at several sampling stations including station WCl, which ia 

located approximately one-mile upstream of the site. Elevated total PAH concentrations were 

present in samples collected from stations WC5 (1,600 pg/kg), WC6 (1,220 &kg), WC8 

(2,720 pg/kg), and WC9 (1,149 @kg). These stations are located adjacent and downstream of 

Site 82. 
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Inorganic constituents in sediment that exceeded SQSVs include copper, lead, silver, and zinc. 

Station WC3, which is located approximately one-half mile upstream of the site, exhibited the 

most elevated levels of these constituents. 

Tissue analysis of fish and crab specimens collected from Wallace Creek indicated the 

presence of pesticides, TCE, and PCB that may be attributable to surface water and sediment 

quality within Wallace Creek. 4,4’-DDE 115 pg/kg to 180 @kg) and 4,4’-DDD (8.1 pg/kg to 

8.8 pg/kg) were detected in all six tissue samples from Wallace Creek. PCBs were detected in 

tissue samples ranging in concentration from 51 pg/kg to 1000 pg/kg. Five of the six samples 

exhibited the presence of PCB-1260. Trichloroethene was detected in two samples at a 

concentration of 5 &kg. 

4.3.6 Bear Head Creek 

Surface water samples collected from Bear Head Creek exhibited aluminum, copper, iron, 

lead, mercury, nickel, and silver above surface water quality standards. Samples collected 

both upstream and downstream of the Operable Unit exhibited these inorganics. 

Low levels of pesticides, (maximum value of 311 pg/kg total pesticides) were detected in 

sediment samples collected throughout Bear Head Creek. Sample stations BH4, BH5, and 

BH6 exhibited the highest levels. These stations are located adjacent to Site 6. 

VOCs (TCE, PCE, and total xylenes) were detected in sediment samples collected from station 

BH3 and BH7. Station BH7 is located about one-half mile downstream of OU No. 2. The 

presence of VOCs in sediment at Bear Head Creek is unusual and unexplainable from the 

standpoint that neither soil or groundwater in that area of OU No. 2 exhibited VOC 

contamination. In addition, surface water did not exhibit VOC contamination. 

PCB (PCB-1260) was detected at sampling stations BH3, BH4, BH5, and BH6 ranging in 

concentration from 51 pg/kgto 370 &kg. 

Lead was the only inorganic constituent which was detected at a level which exceedied the 

EB-L EPA Region IV SQSV. Elevated levels of lead were detected at stations BH3, BH6, and 

BH7. These stations are upstream and downstream of the site. Sampling stations adjacent to 

Site 6 did not exhibit elevated levels of lead. 
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Only one fish tissue analysis was submitted for Bear Head Creek. Pesticides and PCBs 

detected in this analysis may be attributable to the sediment contamination in Bear Head 

Creek. 
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TABLE 4-1 P 

SlTE 9 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNB, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 9-AST-SBl-00 9-AST-SB3-00 9-TPO-SB35-00 9-TPO-SB43-00 9-TPO-SBS4-00 

Depth: 0 - 6” 0 - 6” 0 - 6” o-6” 0 -6” 

Date Sampled: 9/l 5192 9llSi92 9122192 10/26/92 10126192 

Lab Id: 00517-05 005 17-07 00536-20 00593.44 00593-45 

Units 

PESTICIDEmCBS 

4.4’.DDE 

4,4’-DDT 

UG/KG 650 

UGlKG 570 

VOLATILES 

ACETONE UG/KG 

l,l,l-TRICHLOROETHANE UG/KG 

TETRACHLGROETHENE UG/KG 

TOLUENE UG/KG 

SEMIVOLATILES 

PYRENE UG/KG 

BIS(2-ETHYLHEXYL)PHTH UGiKG 

BENZO(B)FLUORANTHEN UG/KG 

59 J 

46 J 

3.3 J 

13 

15 

44 

39 

16 

1 J 

21 

2 J 

71 J 

UGlKa - microgram per kilogram 

J - value is estimated 

41 

21 



TABLE 4-2 

SlTE 9 SURFACE SOIL 

POSlTIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LWEUNE, NORTH CAROLINA 

TOTAL METALS 

Parameter 

Sample No: 9-AST-SB 1.00 9-AST-SB13-00 9-AST-SBl S-00 9-AST-SB3-00 9.TPO-SB35-00 9.TPO-SB43-00 

Depth: 0 - 6” 0 - 6” O-6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 9115192 9116192 9116192 9115192 9122192 10126192 

Lab Id: 00517-05 005 17-09 00517-l 1 00517.07 00536.20 00593-44 
Units 

ALUMINUM MO/KG 
BARIUM MGIKG 
CAccIuM MGIKG 

CHROMIUM MGIKG 
COBALT MGIKG 

COPPER MGIKG 

IRON MG/KG 

LEAD MGIKG 
MAGNESIUM MGIKG 

MANGANESE MG/KG 

MERCURY MG/KG 

POTASSIUM MGlKG 

SODIUM MO/KG 

VANADIUM MO/KG 
ZINC MO/KG 

1510 2180 

5.9 JB 4.9 Jl3 

47100 3960 

5.1 3.4 

0.5 JB 0.76 JB 

1260 

25.7 

811 B 

14.7 

122 B 

106 JB 

3.7 JJ3 

1090 

4.1 

4.1 4.5 6.4 

0.03 B 0.02 B 0.02 B 

61.3 JB 51.9 JB 20.6 JB 

3.4 JB 2.7 JB 

1890 

5.2 JJ3 

369 B 

1.7 B 

861 

11.2 

2400 

6.4 JB 

1.8 

0.85 JB 

1020 

11.3 

3.3 JB 2.9 JB 4.8 B 

18.1 17.5 10.7 

MGKG - milligram per kilogram 

B I repntied va!ue is !~SS than coflht ~eq~kpd me0tio3 u&t pm,j, but geder thaq I~+.~---+ na+04n- * :-:* ‘ln* \ ..” .au.,. Yb.bb.L”.. till,“& (AYL,, 

J - value is estimated 

JB - value is estimated below the CRDL, but greater than the IDL 

1660 4510 

8.9 B 7.3 B 

1820 1570 

2.5 4 

2.8 JB 

813 

21 

70.3 B 

6.1 

0.02 B 

59.5 JB 

2.3 JB 

1200 

6.5 

159 B 

9.9 

152 B 



TABLE 4-2 
SITE 9 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION Cl-O-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 9.AST-SBl-00 9-AST-SBl3.00 9.AST-SBl5-00 9.AST-SB3-00 9.TPO-SB35-00 9.TPO-SB43.00 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 -6” 

Date Sampled: 9/15/92 9116192 9116192 9115192 9122192 10126192 
Lab Id: 00517-05 00517.09 00517-11 00517.07 00536.20 00593-44 

Units 

ALUMINUM MG/KG 
BARIUM MG/KG 
CAU!IUM MG/KG 
CHROMIUM MGfKG 
COBALT MO/KG 
COPPER MGlKG 
IRON MG/KG 
LEAD MG/KG 
MAGNESIUM MG/KG 
MANGANESE MO/KG 
MERCURY MGIKG 
POTASSIUM MGKG 

SODIUM MO/KG 
VANADIUM MO/KG 

ZlNC MO/KG 

1510 2180 
5.9 JB 4.9 JB 

47100 3960 
5.1 3.4 
0.5 JB 0.76 JB 

1260 
25.7 
811 I3 
14.7 

122 B 
106 JB 
3.7 JI3 

1090 
4.1 

4.1 4.5 6.4 
0.03 B 0.02 B 0.02 B 
61.3 JB 51.9 JB 20.6 JB 

3.4 JB 2.7 JB 

1890 
5.2 JB 

369 B 
1.7 B 

861 
11.2 

2400 
6.4 JB 

1.8 
0.85 JB 

1020 
11.3 

3.3 JB 2.9 JE 4.8 B 
18.1 17.5 10.7 

MG/KG - milligram per kilogram 
B - rep&e: va:ii+ is less th%i Cc&act Re#isd Detedioti Limit jCRDL) but greater than instrument Detection iimii (iDLj 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 

1660 4510 
8.9 B 7.3 B 

1820 1570 
2.5 4 

2.8 JB 
813 

21 
70.3 B 
6.1 

0.02 B 
59.5 JE 

2.3 JB 
1200 

6.5 
159 B 
9.9 

152 B 



TABLE 4-2 
SITE 9 SURFACE SOIL 

POSlTlVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CI’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 9-TPO-SB54-00 
Depth: 0 - 6” 

Date Sampled: 10126192 

Parameter 
Lab Id: 00593-4s 

Units 

ALUMMUM 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

MO/KG 
MO/KG 
MO/KG 
MG/KO 
MG/KG 
MG/KG 
MGIKG 
MO/KG 
MO/KG 
MO/KG 
MGIKG 
MGIKG 
MGiKO 
MGIKG 
MGlKG 

179 B 
2.4 

0.93 JB 
1070 

4.8 
64 B 

9.1 

51.7 B 

3.6 B 
6.8 

MO/KG - millignm per kilogram 

JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-3 

SlTE 9 SUBSURFACE SOIL 

POSlTIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CI’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 9-AST-SB13-02 9.AST-SB3-02 9-GW4-04 9-GW4-05 9-TPO-GW8-01 9-TPO-SB21-01 

Depth: 3-5’ 3 - 5’ 6-8’ 8-10’ l-2’ 0 - 0.5’ 

Date Sampled: 9116192 9/l 5192 9123192 g/23/92 9123192 9116192 

Lab Id: 00517-10 005 17-08 00536-07 00536-08 00536.16 00527.01 

Units 

PESTICIDElPCBS 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

ALPHA CHLORDANE 

UG/KG 

UG/KG 

UG/KG 

UGIKG 

VOLATILES 

ACETONE UG/KG 

TETRACHLOROETHENE UGfKG 

SEMIVOLATILES 

ACENAI’IITIIENE UCVKO 
DIBENZOFURAN UG/KG 

FLUORENE UGlKG 

PHENANTHRENE UG/KG 

ANTHRACENE UG/KG 

FLUORANTHENE UG/KG 

PYRENE UG/Ko 

BENZO(A)ANTHRACENE UGiKG 

CHRYSENE UG/KG 

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 

DI-N-GCTYL PHTHALATE UGiKG 

BENZO(B)FLUORANTHENE UGfKG 

BENZO(K)FLUORANTHENE UGfKG 

BENZO(A)PYRENE UGlKG 

lNDENO(I,2:3-CD) PYRENE UG/KG 

BENZG(G,H,I)PERYLENE UGiKG 

4.4 J 7.7 J 

41 J 

66 J 

640 

340 J 

370 J 

190 J 

200 J 

7 J 

280 J 

73 J 

140 J 

1200 

140 J 

1700 

1800 

540 

400 J 

UQlKa - microgram per kilogram 

J - value is estimated 



TABLE 4-3 

SlTE 9 SUBSURFACE SOIL 

POSlTWE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LBJBUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 9-TPO-SB2 l-04 9.TPO-SB24-0 1 9.TPO-SB24-03 9.TPO-SBZS-01 9-TPO-SB25-03 9-TPO-SB3 l-01 

Depth: 7 - 9’ l-3’ 5 -7’ l-3’ 5 -7’ l-3’ 

Date Sampled: 9mil92 9116192 9116192 9122192 9122192 9122192 

Lab Id: 00527.02 0052753 00527-04 00536-03 00536.04 00536-18 

Units 

PESTICIDE/PCBS 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

ALPHA CHLGRDANE 

UG/KG 21 28 

UG/KG 32 11 J 

UGiKG 4 62 

UG/KG 2.9 J 

VOLATILES 

ACETONE 

F 

2 

TETRACHLOROETHENE 

SEMIVOLATILES 

ACENAPHTHENE 

DIBENZOFWRAN 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO(A)ANTHRACENE 

CHRYSENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

DI-N-OCTYL PHTHALATE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

BENZO(A)PYRENE 

INDBNO(i,2;3-CD) PYRENE 

BENZO(G,H,I)PERYLENE 

UGiKG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UGfKG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UGlKo 

UG/KG 

UG/KG 

LJG.!KG 

UGlKG 

7 J 

80 J 43 J 59 J 

9.4 

41 J 

17 

50 

7.2 

3 J 

UG/KG - microgram per kilogram 

J - value ie estimated 



TABLE 4-3 

SITE 9 SUBSURFACE SOIL 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVBS’IX3ATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 9.TPO-SB3 l-03 9-TPO-SB35-03 

Depth: 5 -7’ 5 -7’ 

Date Sampled: 9122192 9122192 

Lab Id: 0053649 00536-22 

Units 

PESTICIDE/PCBS 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

ALPHA CHLORDANE 

UWKff 39 21 

UUKG 16 4.6 J 

UG/KG 23 37 

UG/KG 

VOLATILES 

ACETONE UCVKG 

TETRACHLOROETHENE UGKG 

SEMIVOLATILES 

ACENAPHTHENE UGKG 

DIBENZOFURAN UG/Kc) 

FLUORENE UG/KG 

PHENANTHRENE UG/KG 

ANTHRACENE UG/KG 

FLUORANTHENE UGiKG 

PYRENE UG/Ko 

BENZO(A)ANTHRACENE UGKG 

CHRYSENE UGKG 

BIS(2-ETHYLHEXYL)PHTHALATE UGlKG 

DI-N-OCTYL PHTHALATE UG/KG 

BENZO(B)FLUORANTHENI? ’ UG/KG 

U~NZ~(~)l:LUORAN’I’IIliNli UGKG 

BENZO(A)PYRENE UG/KG 

INDENO(l,2,3-CD) PYRENE UGKCG 

BENZO(G,H,I)PERYLENE UGIKG 

2 J 

UWKQ - microgram per kilogram 

J - value is estimated 

53 J 



TABLE 4-4 
SITE 9 SUBSURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 9-AST-GW7-03 9.AST-GW7.04 9-AST-SBl-03 9-AST-SBl3-02 9-AST-SBlS-02 9-AST-SB3-02 
Depth: 4-6’ 6 - 8’ 5 -7’ 3 - 5’ 3-5’ 3-5 

Date Sampled: 9123192 9123192 9/l 5192 9116192 9116192 9115192 
Lab Id: 00536.33 00536.34 005 17.06 00517-10 00517-12 00517-08 

Units 

ALUMINUM MGtKG 
ARSENIC MGlKG 
BARIUM MG/KG 
BERYLLIUM MGIICG 
CADMIUM MO/KG 
CALCIUM MG/KG 
CHROMIUM MGIKG 
COBALT MO/KG 
COPPER MGIKG 
IRON MGIKG 
LEAD MGIKG 
MAGNESIUM MG/KG 
MANGANESE MCYKCI 
MERCURY MGIKG 

NICKEL MG/KG 
POTASSIUM MGiKG 
VANADIUM MO/KC3 
ZINC MO/KG 

6020 J 
0.75 B 
11.5 B 
0.06 B 

8630 J 1270 2350 1780 J 

2.5 JB 8.5 B 2.9 JE 

955 

2.1 Jl3 12.7 B 
0.06 B 

3530 
3.3 

600 B 590 B 
6.8 8.8 2 1.8 2.2 

0.66 JB 
1.4 JB 1.5 JB 

3500 J 2160 J 
3 4.9 

125 B 205 B 
4.2 J 4.1 J 

572 1030 714 
1.5 17.7 1.6 

656 
1.3 

3.3 3.1 7.1 3.9 

0.02 B 0.03 B 0.02 B 
2.6 JB 
113 B 
9.6 J 

1.9 n3 
164 B 
8.5 J 
2.7 JB 

39.4 JB 18.6 JB 
2.3 JE 2.1 JB 

35.9 JB 
1.8 JB 

72.4 JB 
3.5 JB 

18.4 

MO/KG - milligram per kilogram 
B -reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is cdimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-4 

SlTE 9 SUBSURFACE SOIL 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL MEI-ALS 

Parameter 

Sample No: 9-GW4-04 9-GW4-05 9.GWS-02 9-GWS-03 9-GW7D-04A 9.GW7D-04B 

Depth: 6 - 8' 8.10' 2-4' 4-6' 4 - 6' 6 - 8' 

Date Sampled: 9123192 9123192 9122192 9122192 9125192 9125192 

Lab Id: 00536.07 00536-08 00536.09 00536-10 00544-14 00544-15 

Units 

ALUMINUM 
ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

VANADIUM 

ZINC 

MO/KG 

MO/KG 

MO/KG 

MGIKG 

MG/KG 

MG/KG 

MGIKG 

MG/KG 

MG/KG 

MGIKG 

MO/KG 

MO/KG 

MGIKG 

MGIKG 
MGIKG 

MGIKG 

MGXG 

MGIKG 

4600 

39.2 B 

3.7 

464 

3.4 

0.04 B 0.03 B 0.03 B 

96.9 JB 

2.9 JB 

168 JB 87.8 JB 

3.7 JB 5.2 JB 

7.1 JB 

0.56 JB 

5.7 

1.3 JB 

793 

2.3 

91 B 

2700 773 4560 6760 

2.3 0.62 B 0.79 B 

3.9 IT3 7.1 JB 10.6 JB 

3.5 

0.41 B 

1.4 JB 

2280 

4.5 

1.9 B 

0.57 JB 

222 

1.6 

2 JB 

46.5 JB 

1.4 JB 

MG/KG - milligram per kilogram 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 

J - value is estimated 

JB - value is estimated below the CRDL, but greater than the IDL 

389 B 443 B 

8.6 J 

596 749 

3.6 J 4.9 J 

66.6 B 194 B 

3.2 J 

0.04 B 



TABLE 4-4 

SFE 9 SUBSURFACE SOJL 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION cTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Parameter 

Sample No: 9-TPO-GW6-02 9-TPO-GW6-04 9-TPO-GW8.01 9-TPO-GW8-03 9-TPO-SB21-01 9-TPO-SBZI-04 

Depth: 2-c 6 - 8’ 4-6’ 6-10’ 3-5 l-9’ 

Date Sampled: 9123192 9123192 9123192 9123192 9116192 9116192 

Lab Id: 00536.14 00536-15 00536-16 00536.17 00527.01 00527-02 

Units 

ALUMINUM MO/KG 

ARSENIC MGIKG 

BARIUM MGKG 

BERYLLIUM MGXG 

CADMIUM MGIKG 

CALCIUM MGIKG 

CHROMIUM MG/KG 

COBALT MGIKG 

COPPER MGiKG 

IRON MGIKG 

LEAD MO/KG 
MAGNESIUM MGIKG 
MANGANESE MGIKG 

MERCURY MO/KG 

NICKEL MO/KG 

POTASSKJM MG/KG 

VANADIUM MGIKG 

ZINC MO/KG 

2460 

5.9 JE 

0.34 JE 

777 B 

3.6 

0.77 JB 

354 

2.3 

0.03 B 

54.1 JB 

1.9 JB 

2010 

3.4 JB 

3 

0.44 JB 

409 

2.2 

0.03 B 

1.6 JB 

56.7 JB 

2.3 JB 

2890 7610 

10.4 JB 

2.2 

0.66 JB 

480 

4.6 

0.03 B 

37.7 JB 

2.6 JB 

6.4 

1.5 JB 

858 

3.5 

206 B 

4.1 

0.04 B 

2JB 

223 JB 

6.8 JB 

MO/KG - mi&ram per kilogram 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater titan Instrument Detection Limit (IDL) 

J - value is estimated 

JB - value is estimated below the CRDL, but greater than the IDL 

1670 

7B 

0.71 JE 

1400 

2.8 

2.4 JE 

951 

44.9 

51.7 B 

4.9 

112 B 

2.7 JB 

12.4 

2360 

1.2 B 

2.6 JE 

0.57 JB 

217 B 

3.3 

0.55 JB 

1800 

1.5 

35 B 

126 B 

6B 



TABLE 4-4 
SITE 9 SUBSURFACE SOIL 

POSlTlVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 9.TPO-SB24.0 1 9.TPO-SB24-03 9.TPO-SB25-01 9.TPG-SBZS-03 9-TPO-SB3 1-O 1 9.TPO-SB3 l-03 
Depth: 1-3’ 5 - 7’ 1-3’ 5-7’ 1-3’ 5-T 

Date Sampled: 9116192 9116192 9122192 9122192 9122192 9122192 

Lab Id: 00527-03 00527.04 00536-03 00536-04 00536-18 00536.19 

Units 

ALUMINUM MGiKG 
ARSENIC! MGiKG 
BARIUM MO/KG 
BERYLLIUM MG/KG 
CADMIUM MGIKG 
CALCIUM MGIKG 
CHROMIUM MG/KG 
COBALT MGKG 
COPPER MG/‘KG 

* IRON 
% 

MG/KG 

LEAD MGIKG 
MAGNESIUM MGIKG 

MANGANESE MO/KG 
MERCURY MGKG 
NICKEL MO/KG 
POTASSIUM MGKG 
VANADIUM MG/KG 
ZINC MO/KG 

1980 1980 1370 1950 

8.1 B 1.9 JB 11.3 B 3.1 JB 6.3 JB 5.9 JE 

0.45 JB 
840 

3.1 

0.44 B 
2.4 JB 

It60 

35.8 

52.2 B 
9.5 

141 B 
3.5 JB 

9.8 

229 B 
2.2 

0.41 B 
0.81 JB 
775 

1.9 

27.8 B 

67.1 B 
2.6 JE 

8230 340 B 1060 952 B 
2.2 3.7 2.9 3.1 

2.1 JB 
613 
13.2 

143 B 
8.9 

59.4 JB 63.3 JB 246 B 159 B 
2.1 JE 4.2 JB 3.4 JE 3.7 JB 

17.9 1.9 B 14.1 7.6 

0.72 JB 1.9 JB 3.6 JB 
1200 924 900 

3.7 9.4 9.9 
51 B 70.5 B 66 B 
2.7 B 5.2 5 

0.02 B 0.03 B 0.03 B 

MO/KG. milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB - vnlue is cstimatcd below the CRDL, but greater than the IDL 

2360 



TABLE 4-4 
SITE 9 SUBSURFACE SOIL 

POSlTlVE DBTEaION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LBIEKJNE, NORTH CAROLINA 
TOTAL MBTALS 

Sample No: 9-TPO-SB35-03 
Depth: 5 - 7’ 

Date Sampled: g/22/92 

Parameter 
Lab Id: 00536-22 

Units 

ALUMINUM 
ARSENIC 
BARlUM 
BERYLLIUM 
CADMIUM 
cAI.cluM 
CHROMIUM 
COBALT 
COPPER 

e IRON 

$ LEAD 
MAGNESlUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
VANADIUM 
ZINC 

MGIKG 

MO/KG 

MO/KG 
MGIKG 
MO/KG 

MGIKG 

MO/KG 
MG/KG 
MG/KG 
MGiKG 
MGIKG 
MGIKG 
MGfKG 
MGIKG 

MG/KG 
MO/KG 
MGfKG 
MO/KG 

2170 J 

6 JB 

598 B 
2.6 J 

1.7 JB 
1010 J 

8.3 
49.4 I3 
3.7 J 

66.6 JB 
3.8 JB 
6.1 J 

MGiKG -milligram per kilogram 
B -reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J-value is estimated 
JB - value is estimated below the Cl@L, but greater than the IDL 



I) 

TABLE 4-5 
OPERABLE UNlT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION Cl-O-0133 

MCB CAMP LFJEUNE, NORTH CAROLINA 
ORQANICS 

Parameter 

Sample No: 6-82MWl-01 6-82MW2.01 6.GWOl-DW-01 6.GW02-DW-01 6-GWO3-01 6-GW07-DW-01 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: lOi lOl24l92 1 l/4/92 1 l/3/92 10/22/92 1 l/4/92 
Lab Id: 00591-20 00593.21 00603.07 00603-l I 00589-01 00603.13 

Units 

VOLATILES 
BROMODICHLOROMETHANE 
CHLOROBENZENE 
2ZHLOROETHYLVINYL ETHER 
CHLOROFORM 
1,2-DICHLOROETHANE 
I.1 -DICHLOROETHENE 
TRANS.I,2-DICHLORETHENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
l,l,l-TRICHLOROETHANE 
1,1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 
ETHYLBENZENE 
XYLENES (TOTAL) 

I SEMIVOLATILES 
PHENOL 
2.CHLOROPHENOL 
DIMETHYL PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHALATE 

UGR. 
UG/L 
UG/L 
UGlL 
UG/L 
UGfL 
UG/L 
UG/L 
UG/L 
UGn 
UG/L 0.5 J 
UG/L 
UG5 
Uff/L 1.6 
UG/L 
UG& 

UG/L 
UGiL. 
UG5 
UG/L 

5600.0 J 
790.0 J 

630.0 

58000.0 J 

48.0 

3 J 3 J 

N/A - Not applicable 
UGlL - microgram per liter 

J - value is estimated 

1.4 

0.6 J 

0.9 I 

1.2 



TABLE 4-S 

OPERABLE UNIT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSITIVB DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 

Depth: 

Date Sampled: 

6.GW13.1 6.GW15-01 6.GW16-01 6.GWlS-01 6.GWZl-01 6.GW22.01 

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

10/20/92 10123192 10/21/92 10/24/92 10122192 10/22/92 

L.ab Id: OOS82-07 00591-10 00582-30 00593.07 00589-13 00582.36 

Units Parameter 

VOLATILES 

BROMODICHLOROMETHANE 

CHLOROBENZENE 

2-CHLOROETHYLVlNYL ETHER 

CHLOROFORM 

1,2-DICHLOROETHANE 

1,l -DICHLQROETHENE 

TRANS.1.2-DICHLGRETHENE 

METHYLENE CHLORIDE 

1,1,2,2-TEThK!HU>RoETH ANE 

TETRACHLGROETHENE 

l,l,l-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TRICHMROETHENE 

VINYL CHLORIDE 

ETHY LBENZENE 

XYLENES (TOTAL) 

Sm 

PHRNOI. 

2.CHLOROPHENOL 

DIMETHYL PHTHALATE 

UG/L 

UG/‘L 110.0 

UG/L. 

UG/L 2.7 

UG/L 0.6 J 

UG/L 

UG/L 

UG/L 

UG/L 1.0 6.9 

UG/L 2.9 1.1 1.2 

UG/L 

UG/L 

UGR. 1.9 1.0 0.5 J 

UG/L 

UG5 

UG/L 1.4 

1 K-VI, 

UG/L 

1 JG/L 

BIS(2-ETHYLHEXYL)PHTHALATE UG/L 2 f 

I J 

5 J 

N/A - Not applicable 

UG/L - microgram per liter 

J - value is estimated 



TABLE 4-5 
OPERABLE UNlT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSITIVB DETECTION SUMMARY 
REMEDIAL INVBSTIGATION CTO-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 
ORQANICS 

Parameter 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

6-GW23.01 6-GW25-01 6-GW26-01 6.GW27-DW-0 1 6.GW28-01 6-GW28.DW-01 
N/A N/A N/A N/A N/A N/A 

10/22/92 10123192 10/23/92 1 l/3/92 10123192 1 l/3/92 
00589.15 00591-12 00591-14 00603.15 00591-16 00603.17 

VOLATILES 
BROMODICHLOROMETHANE 
CHLOROBENZENE 
2.CHLOROETHYLVINYL ETHER 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,l -DICHLOROETHENE 
TRANS.1,2-DICHLORETHENE 
METHYLENS CHLORIDE 
1,1,2,2-TETRACHWROETHANE 
TETRACHLOROETHENE 
1,&l-TRICHLOROETHANE 
1,1,2-TRICHLQROETHANE 
TRICHLOROETHENE 
VINYL CHLORIDE 
ETHYLBENZENE 
XYLENES (TOTAL) 

SEMIVOLATILES 
PIlENOL 
2CHLOROPHENOL 
DIMETHYL PHTHALATE 

UG/L 0.6 J 
UG/L 
UGR, 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UG/L 
UGiL 
UG/L 
UG/L 
UG/L 0.6 J 
UG/L 
UG/L 
UG/L 

UGA. 

UGiL 

UGR. 

BIS(2-ETHYLHEXYL)PHTHALATE UG/L 

2 J 22 

1 J 5 J 

N/A - Not applicable 
UGlL - microgram per liter 

J - value is estimated 

5800.0 

18000.0 

16.0 

26.0 

0.5 J 
120.0 

500.0 

3600.0 

2 J 

22 



OPERABLE UNlT NO. 2 PHASE I- ROUND ONE GROUNDWATER 

POSlTlVE DETECTION SUMMARY 

REMEDIAL INVESTIQATION Cl-O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 

ORQANICS 

Sample No: 6.GW9-1 6.MWZ-01 9-GW6.01 9.GW07.DW-01 9-GW8-0 1 

Depth: N/A N/A N/A N/A N/A 
Date Sampled: 10/20/92 1 o/24/92 lOf25192 I l/3/92 IO/25/92 

Lab Id: 00582-01 00593.13 00593.35 00603.19 00593.41 

Parameter 

VOLATILES 

BROMODICHLOROMETHANE 

CHLGROBENZENE 

2-CHLGROETHYLVINYL ETHER 

CHLOROFORM 

1,2-DICHLOROETHANE 

l,I-DICHLOROETHENE 

TRANS.1,2-DICHLORETHENE 

METHYLENE CHLORIDE 

1.1,2.2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

l,l,l-TRICHLOROETHANE 

1,1,2-TRICHLGROETHANE 

TRICHLGROETHENE 

VINYL CHLORIDE 

ETHYLBENZENE 

XYLENES (TOTAL) 

SEMIVOLATILES 

PHENOL 

2.CHLOROPHENOL 

DIMETHYL PHTHALATE 

BIS(2-ETHYLHEXYL)PHTHALATE 

UG/L 

UGlL 

UGK. 

UG/L 

UG/L 

UG/L 

UQiL 

UG5 

UG/L 

UGL 

UGR. 

UG/L 

UG/L 

UGA. 

UGK. 

UG/L 

UG5 

UG/L 

UG/L 

UG/L 2 J 

1.0 J 

0.9 J 

2 J 

N/A - Not applicable 

UC?/L - microgram per liter 

J - value is estimated 

7 J 

1 J 

2 J 



TABLE 4-6 

OPERABLE UNlT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSlTIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LBIBUNE, NORTH CAROLINA 

TOTAL METALS 

Parameter 

Sample No: 6.82MWl-01 6.82MW2.0 1 6.82-MW3-01 6-BP6-0 1 6.GWOl-DW-01 6-GW02.DW-01 

Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 10123192 1 o/24/92 10123192 10124192 1114192 1113192 

Lab Id: 00591-20 00593.21 00591-26 00593.01 00603.07 00603-l 1 

Units 

ALuMlNuM UGlt 

ANTIMONY UG/L 

ARSENIC UG/L 

BARIUM UGiL 

BERYLLIUM UG/L 

CALCIUM -,--.-._ _ _- . . Eli, _. 

If 
CHROMIUM UGIL 

(30 COBALT UG/L 
CD COPPER UGiL 

IRON UG/L 

LEAD UG5 

MAGNESIUM UG5 .._  ̂
MANGANESE UG/L .- __- ..^. -. 
MERCURY UG5 

NICKEL UG5 

POTASSIUM UG5 
- ^. _.- 

SODIUM - tiG5 
__-- _ .-.. 

VANADIUM 'iJG5 

ZINC UG5 

67.8 

476 . 
4.1 B 

6.589. _ ._. 
105 

6.4 B 

24.8 Jl3 
84800 

34.6 

6000 

283 

34.6 B 

4060 B 

6360 

256 

166 

38 

49.3 B ,- 

60800 .._ . 
5.9 B 

10800 J 

4370 B 

55 

0.66 

678 B 

36500 J 

, . 

.,. ,.--.. 

93800 229000 

24.4 7.2 JB 

._ 340. ,.... -257 .- .._.. _... ---~ls.-B-.. .- 

2.6 B 
_ .4360. B .--.., -.~ .^ ..-. .._. _ .___ 207()...B ..~- _._ 103000 

174 198 

8.6 B 

29.3 J 35.6 

40500 47000 J 

88.9 64.4 

7470 6970 3160 B 

160 84.5 21.6 

0.27 0.11 B 

16.2 JB 27.4 B 

6600 9040 7640 

5670 3600 JB 13100 

215 209 

186 56.6 

3.8 JB 

8110 

812 B 

67600 

26000 
0 
E 
6 
is 
2 
b a 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detedion Limit (IDL) 

J -value is estimated 
kj 

. JB - value is estimated below the CRDL, but greater than the IDL 
is 

si 



TABLE 4-6 
OPERABLE UNIT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSlTlVE D~BCTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6-GW03-01 C-GWO7-DW-01 6-GW07S-01 6.GWIO-1 6-GWII-01 6-GWIZ-I 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 1 O/22/92 11 I4192 10122192 1 O/20/92 lOf22J92 1 O/20/92 
Lab Id: 00589.01 00603-13 00589-03 00582.03 0058%OS 00582-05 

Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLlUM 
CALCluM 
CHROMIUM 

P 
g 

COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

UG/L 
UG/L 
UGiL 
UGIL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/J-. 
UG/L 
UG/L 
UGiL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGK. 
UG/L 

171000 J 336 123000 J 

6.9 JB 
1020 

7.5 
52500 

201 
10.9 B 
175 

27700 J 
200 J 

5950 J 
362 

0.46 
41.9 

10300 J 
2850 JB 

192 
1620 

51900 

1480 B 
33.5 

1310 B 
10900 

5.8 JB 
375 

46200 
176 
8.2 B 

25.6 J 
21800 J 

31.2 J 
5570 J 
79.1 
0.13 B 

7350 J 
1500 JB 
143 

61.7 

6350 

47.4 B 

9170 
6.7 B 

4340 

844 B 
15.7 

2390 B 
7430 
10.3 B 

N/A - Not applicable 
UG/L - microgram per iiter 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is eslimated 
JB - value is estimated below the CRDL. but greater than the IDL 

30400 J 

4.4 JB 
76.8 B 

35900 
36.9 

2.6 JB 

12800 J 
12 J 

1740 JB 
25.5 
0.16 B 

3360 JB 
2020 JB 

108 
15.5 B 

6180 

21.4 JB 

20400 
10 B 

3090 

700 B 
13.4 B 

15.9 JB 
652 B 

1620 JB 
8.8 B 



TABLE 4-6 

OPERABLE UNlT NO. 2 PHASE I - ROUND ONE QROUNDWATER 

PGSlTlVE DBTECI’ION SUMMARY 

REMEDIAL INVESTIQATION Cl’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Parameter 

Sample No: 6.GW13-1 6-GWl4-01 6-GWlS-01 6-GWl6.01 6.GWl7-01 6.GWlS-01 

Depth: N/A N/A N/A N/A N/A NIA 

Date Sampled: 1 o/20/92 10/21/92 10/23/92 10/21/92 10/21/92 10/21/92 

Lab Id: 00582-07 00582-28 00591-10 00582-30 00582-32 00582.34 

Units 

ALUMINUM UG/L 

ANTIMONY UG/L 

ARSENIC UG/L 

BARKJM UGlL 

BERYLLIUM UG/L 

CALClUM UG/L 

CHROMIUM UGIL 

COBALT UG5 

COl’l’BR UGlL 

IRON UG/L 

LEAD UG/L 

MAGNESIUM UG/L 

MANOANESE UG/L 

MERCURY VGA-. 

NICKEL UG/L 

POTASSIUM UG/L 

SODIUM UG/L 

VANADIUM UG/‘L 

ZINC UG/L 

43.5 B 

58600 9340 

17 6.4 JB 

2160 1310 

1170 B 

8.6 B 

919 B 618 B 

1110 JB 3170 B 

12.2 B 8B 

7560 96400 19000 3210 714 

647 B 

23.3 

98 B 

1.3 B 

64900 

103 

7.2 B 

30.6 J 

15300 

33.8 

5430 

29.9 

24.4 JB 

5040 

68700 

187 

54.3 

84.2 B 115 B 31.7 B 

8740 9430 3010 B 

15.6 J 

3520 824 135 

1510 B 719 B 331 B 

67.9 9.4 B 7.3 B 

1740 B 

4520 B 

13.7 B 

711 

N/A- Not applicable 

UG/L - microgram per iiter 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 

J - value is estimated 

’ JB - value is estimated below the CRDL, but greater than the IDL 

1340 B 

6670 

5.7 B 

501 B 

2280 B 



TABLE 4-6 

OPERABLE UNlT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSlTIVE DETECTION SUMMARY 

REMEDIAL INVBSTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6.GW19-01 6-GWIS-01 6-GW2-01 6.GWZO-01 6-GW21-01 6.GW22-01 

Depth: N/A N/A N/A N/A N/A N/A 
Date Sampled: lOi 10124192 10124192 10122192 10/22/92 10/21/92 

Lab Id: 00589.07 00593-07 00593-09 00589-l 1 00589-13 00582.36 

Parameter Units 

2480 J 4360 J 8010 ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CALClUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

UG/L 

UG/L. 

UG/L 

UGR. 

UGK, 

UG/L 

UG/t 

UG5 

UG/L 

UG/L 

UGn 
UG/L 

UG/L 

UGlL 

UG/L 

UGlL 

UG/L 

UG5 

wn, 

60900 J 101000 

10.6 B 

192 B 

11.2 

161 B 135 B 75.7 B 20.4 JB 61.1 B 

2560 B 

51.4 

2.8 JB 

14 JB 

8650 J 

21.2 J 

1640 JB 

25.5 

0.16 B 

24300 2210 B 

175 169 

4480 B 

6B 

4860 B 30300 

7.7 JB 

2.3 JB 

23.9 JB 37.6 

54300 J 36900 J 

37.8 44.5 

5440 5170 

49.9 57.3 

0.17 B 0.11 B 

15.9 n 11.1 B 

6620 8490 

1990 JB 2140 JB 

330 198 

5R.5 50.6 

840 J 

1.2 JB 

946 JB 

11.5 B 

932 J 

2.6 JB 

704 JB 

6.6 B 

1280 

974 B 

11.4 B 

1320 I3 

4280 B 

8.3 B 

4290 JB 

2520 JB 

41.2 B 

20.3 

727 JB 

5340 

616 JB 

2710 JB 

N/A - Not applicable 
__-- 
Uti/l., - microgram per iiier 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Inshumcnt Detection Limit (IDL) 

J - value is estimated 

’ JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-6 

OPERABLE UNIT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLlNA 

TOTAL METALS 

Parameter 

Sample No: 6.GW23.01 6-GW25-01 6-GW26-01 6.GW27-DW-01 6-GW28.01 6-GW28-DW-01 

Depth: NIA NIA N/A N/A N/A N/A 
Date Sampled: 10122192 10123192 1 o/23/92 1 l/3/92 10/23/92 1 l/3/92 

Lab Id: 00589.15 00591.12 00591-14 00603-15 00591-16 00603-17 

Units 

ALUMINUM UG/L 

ANTIMONY UG/L 

ARSENIC UG/L 

BARIUM UG/L 

BERYLLIUM VGA. 

CALCIUM UG/L. 

CHROMIUM UG/L 

COBALT UG/L 

COPPER UGlL 

IRON UG/L 

LEAD UG/L 

MAGNESIUM UGiL 

MANGANESE UG/L 

MERCURY UG/L 

NICKEL UG/L. 

POTASSIUM UG/L 

SODIUM UG/L 

VANADIUM UG/L 

ZMC UG/L 

2240 J 

54.8 B 

6370 

5.4 B 

708 J 

1.4 JB 

1640 JE 

27 

3100 JB 

4800 B 

13.9 B 

3970 

44 B 

4.2 B 

50.3 B 26.2 JB 

3370 B 37200 65100 16400 52800 

1090 1890 

2.2 B 6 

1570 B 3650 B 

12.5 B 62.4 

963 B 

3250 JB 

2.6 B 

3150 

2040 B 

3230 JE 

2.8 B 

156 

1740 

15.3 B 

1720 B 

14.2 B 

1350 B 

6240 

N/A - NCI npplicnl~lc 

1Jr.n - rnkwxm~m ner liter . . ..-_- ~-.-r-- . ..~. 

B - reported vnlue is less than Contrnct Rcquircd Detection Limit (CRDL), but greater thnn lnstrumcnt Detection Limit (IDL) 

f - value is estimated 

. JB - value is estimated below the CRDL, but greater than the IDL 

517 

1.8 B 

1550 B 

26.9 

941 B 

7260 

1540 B 

14.2 B 

1260 B 

7960 

i ! !  

6 

is 

;;: 

b 

$ 

iii 

s! 



TABLE 4-6 
OPERABLE UNlT NO. 2 PHASE I - ROUND ONE QROUNDWATER 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVBSTIQATION Cl-O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6-GW30-0 1 6-GW4-1 6-GWS-1 6-GW6-1 6.GW8-1 6-GW9-1 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 10/23/92 10/21/92 lo/21192 10/21/92 10/21/92 lo/20192 

Lab Id: 00591-18 00582-18 00582.20 00582-24 OOS82-26 00582.01 

Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLUUM 
CALCIUM 
CHROMIUM 

If 
g 

COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

UG/L 
UG& 
UG/L 

UQiL 
UGiL 
UG/L 
UGn. 
UGlL 
UGiL 
UG/L 
UGiL 
UGlL 

UG/L 
UG5 
UG/L 
UGiL 
UG/L 
UGIL 
UGlL 

6750 144000 56600 

15.6 JB 
24500 6450 

5.6 B 
48.6 B 

2.2 B 
19200 

8.9 B 
372 

2.2 B 
47900 

146 

S.4 B 

209 

0.58 B 
5430 

26.4 

227 

0.55 JB 
6600 

93.5 

62 B 48.8 B 

31500 9680 

29.4 6.5 B 
10.7 B 

8550 3380 19700 12900 
4.1 9.6 85 18.8 

2330 B 1010 B 4790 B 2920 B 
44 57.3 50 23.2 

3880 2820 

1530 B 1550 B 
17.1 12.3 B 

21.2 JB 16.5 JB 33.7 JB 

2140 B 1140 B 6060 

5930 4080 B 3780 B 
14.6 B 26.7 B 111 
204 217 60.3 

14.2 JE 

811 B 
5780 

6.6 B 

4040 B 1540 B 
9010 3350 B 

165 23.1 B 

N/A - Not applicable 
UGIL - mlmograrm per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 

. JB - value is estimated below the CRDL, but greater than the IDL 



3 
TABLE 4-6 

OPERABLE UNIT NO. 2 PHASE I - ROUND ONE QROUNDWATER 
POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIQATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Parameter 

Sample No: 6.MWZ-01 6-MW3-01 6-MW8-0 1 6.MW9-01 9-GW07.DW-01 9-GWl-01 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 10124192 lOl23l92 10124192 10124192 1 l/3/92 10125192 

Lab Id: 00593-13 00591-22 00593-17 00593-19 00603.19 00593.27 
Units 

991 ALUMINUM 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMlVM 

UG/L 
UGiL 
UG/L. 
UGiL 
UG/L 
UG/L. 
UG/L 
UGlL 
UG/L 
UG/L 
VGA. 
UG/L 
VGiL 
VG/L 
VG/L 
UG5 
UGR 
VGlL 
UG/L 

23000 J 46500 164000 207 88700 

6.2 B 6.2 JB 20.2 B 
84.5 B 185 B 34.9 B 205 74.6 B 25.4 JB 

466 B 1490 B 1880 B 28500 90700 

42.2 160 99.3 15.4 
If 
w 

COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

30.8 

37000 J 
94.6 
5610 

64 

0.14 B 
21.7 B 
6050 

3810 JB 

157 

47.8 

23.1 JB 
99200 J 

66.4 

4230 B 
174 

0.11 B 

'888 

1 B 
444 B 

2890 J 
10.4 
763 B 
6.8 B 

10600 J 
10.7 

2080 B 
20.8 

0.07 B 

281 

1370 B 
14.8 B 

1480 B 839 B 4220 B 
2560 JB 3250 JB 3970 JB 
19.6 B 2.7 B 52.8 

65200 

53800 

8620 

1390 JB 

134 

17.2 

N/A - Not applicable 
_-e,. uwl. - microgram per liter 
B -reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 
JB -value is estimated below the CRDL, but greater than the IDL 



TABLE 4-6 

OPERABLE UNlT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LBIEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 

Depth: 

Date Sampled: 

9.OWZ-01 9.GW3.0 1 9-GW4-01 9.GWS-01 9-GW6-01 9-GW7-0 1 

N/A N/A N/A N/A N/A N/A 
lo/25192 10/25/92 10/25/92 IO/25/92 10/25/92 1 O/25/92 

Parameter 

Lab Id: 00593-29 00593.11 00593-31 0059333 00593-35 00593-39 

Units 

ALUMINUM UGIL 

ANTIMONY UO/L 

ARSENIC UG/L 

BARIUM UC& 

BERYLLIUM UG/L 

CALCIUM UG/L. 

CHROMlUM UG/L 

COBALT UG/L 

COPPER UC% 

IRON UG/L 

LEAD UG/L 

MAGNESIUM UffiJ-. 

MANGANESE UGiL 

MERCURY UC% 

NICKEL UGlL 

POTASSIUM UG/L 

SODIUM UG/L 

VANADIUM UGk 

ZINC UC% 

35800 167000 2840 754 8830 6360 

3.7 B 

71.4 B 

50200 

45.4 

15.5 JB 39.7 

11500 J 30700 J 

18.6 127 - 

2370 B 6520 

20.6 91.3 

1.4 0.33 

11.1 B 39.3 B 

3130 B 8110 

2310 JB 2190 JB 

45.8 B 175 

24.8 118 

4.5 JB 

1060 

3.6 B 

36100 

214 

71.3 B 

16100 

882 J 280 J 

1130 B 1820 B 

2.1 B 2.2 B 

326 B 9740 

4170 JB 3910 JB 

3.2 B 

66.6 B 28.7 JB 

60000 48900 20500 

10.6 8.3 B 

N/A - Not applicable 

UWL - microgram per liter 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 

J - value is estimated 

JB - value is estimated below the CRDL, but greater than the IDL 

3340 J 1320 

1.2 B 

1250 B 1020 B 

5B 

1230 B 

1740 JB 

20 B 

1090 B 

2450 JB 



TABLE 4-6 

OPERABLE UNIT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSITIVE DB’I’IXXION SUMMARY 

REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LBIEUNE, NORTH CAROLINA 

TOTAL METALS 

Parameter 

Sample No: 9.GWS-01 

Depth: N/A 

Date Sampled: 10125192 

Lab Id: 00593-41 

Units 

ALuMlNuM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

16400 

5.2 B 

UG/L 4270 

UG/L 

UG/L 

UGlL 

UGlL 

UG/L. 

UG/L 

UC/L 

UGR, 

UG/‘L 

UG/L 

Uff/L 

UGtL. 

UGR. 

UGiL 

UG/L 

UG/L 

UGlL 

UG/L 

1200 

5.2 

1220 B 

5380 

2130 JB 

N/A- Not applicable 
---- 
uw/L - microgram per liter 

B -reported value is less than Co&act Required Detection Liiit (CRDL), but greater than Instrument Detection Limit (IDL) 

J - value is estimated 

JB - value is estimated below the CRDL, but greater thanthe IDL 



TABLE 4-l 

OPERABLE UNlT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION (X0-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 

DISSOLVED METALS 

Sample No: 

Depth: 

Date Sampled: 

6.82-MWlD-01 

N/A 

1 O/23/92 

6.82-MW2D-01 

N/A 

lo/24192 

6-82.MW3D-01 

N/A 

1 O/23/92 

6-BP6D-0 1 

N/A 

lo/24192 

6-GWOl-DWD-01 6-GWOZ-DWD-01 

N/A N/A 

1114192 1 l/3/92 

Parameter 

hi Id: 00591-21 00593-22 00591-27 00593-02 00603-08 00603-12 

Units 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

IRON 

LEAD 

MAGNESRJM 

MANGANESE 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

UG/L 

UG/L 

UG/L 

UGlL 

UGiL 

UGiL. 

UG/L 

UGiL 

UG/L 

UGiL 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

3580 B 

3340 B 

127 

13.9 JB 

1570 B 

6240 

66.8 

58500 

2800 

4200 JE 

49.9 

27.6 

36000 J 

1200 

19.8 B 

31.4 B 67.1 B 

3870 B 97600 

4.6 B 

3280 

4240 B 

98.9 

10.4 JB 

1440 B 

5980 

119 

557 JB 

3410 JB 13100 27300 

N/A- Not applicable 

UGK. - microgram per liter 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 

J - value is estimated 

’ JB - value is estimated below the CRDL, but greater than the IDL 

3110 B 

18.5 

7640 

1690 B 

332 B 

70200 



TABLE 4-l 
OPERABLE UNIT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSITIVE DBTECTION SUMMARY 
REMEDIAL INVBSTIQATION CIO-0133 

MCB CAMP LBIEUNE, NORTH CAROLINA 
DISSOLVED METALS 

Parameter 

Sample No: 6-GW03D-01 6-GW07-DWD-01 6-GW07SD-01 C-GWlOD-1 6-GWllD-01 6-GW12D-1 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 1 o/22/92 1114192 IO/22192 10/20/92 1Ol22l92 lOl2Ol92 
Lab Id: OOS89-02 00603-14 00589-04 00582.04 00589.06 00582.06 

Units 

ALUMINUM 

ANTIMONY 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 

F 
CHROMIUM 

22 
COBALT 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSlUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

19600 

UG/L 271 
UG/L 
UG/L 
UG/L 23.4 JB 28.4 B 24 JB 
UG/L 
UG/L 40700 51400 40700 8680 
UG/L 3.8 B 
UG/L 
UG/L 1680 78.9 B 
UG/L 1.2 B 
UG/L 1910 B 1510 B 671 B 531 B 1220 B 
UG/L 5.1 B 31.8 11.5 B 
UGlL 
UG/L 3480 B 1410 B 1140 B 2050 B 2440 B 
UG/L 
UG/L 2880 JB 11300 1420 JB 6980 2260 JI3 
UG/L 
UG/L 230 

1 B 
378 B 

2.7 B 

N/A - Not applicable 
UG/L - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 

. JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-l 

OPERABLE UNII’ NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

DISSOLVED MJZIXLS 

Parameta 

Sample No: 6-GW13D.1 6.GW14D.01 6-GW15D-01 6-GW16D-01 6-GW17D-01 6-GWISD-01 

Depth: N/A N/A NIA N/A N/A N/A 
Date Sampled: 10/20/92 10/21/92 10123192 10/21/92 10/21/92 10/21/92 

Lab Id: 00582-08 00582-29 00591-11 005823 1 0058233 0058235 

Units 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARlUM 

CADMIUM 

CALClUM 

CHROMIUM 

COBALT 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZMC! 

UG/L 

UG/L 

UG/L 

UGiL 

UGiL 

UG/L 

UG/L 

UG/L 

UGiL 

UG/L 

UGlL 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UGiL 

UGiL 

216 402 

19 JB 

6.6 B 

57400 8040 46600 8110 9970 2700 B 

707 B 379 B 

259 B 2570 B 

2860 B 70500 

41.8 B 

2B 

2550 B 

3B 

83.4 B 623 123 B 

43 B 

470 

1020 B 

58.2 

752 B 

4410 B 

619 

N/A - Not applicable 

1 k-3~ - microgram per !i!er VVlU 

B - repotted value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 

J -value is estimated 

’ JB - value is estimated below the CRDL, but greater than the IDL 

108 B 

287 

737 B 

10.7 B 

315 B 

9.2 B 

1200 B 510 B 

7210 

1.9 B 



TABLE 4-l 

OPERABLE UNII’ NO. 2 PHASE I - ROUND ONE QROUNDWATER 

POSlTIVE DETECTION SUMMARY 

REMEDIAL INVESTIQATION (X0-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

DISSOLVED METALS 

Sample No: 

Depth: 

Date Sampled: 

6-GW 19D-0 1 6-GWISD-01 6-GW20D.01 6-GWZlD-01 6.GWZZD-01 6.GW23D-01 

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

10122192 10124192 10122192 10122192 1012 1192 10122192 

Parameter 

Lab Id: 00589-08 00593-08 00589.12 00589.14 00582-37 00589-16 

Units 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CALCIUM 

F 
CHROMIUM 

COBALT 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

UG/L 

Uff/L 

UG/L 

UGiL 

UGiL 

UG/L 

UG/L 

UGiL 

UG/L 

UGR. 

UG/L 

UG/L 

UGk 

UG/L 

Uff/L 

UG/L 

UGk 

UG/L 

554 

38.4 B 60.5 B 

2320 B 18400 4700 B 

447 

368 B 

7.6 B 

2270 B 

2620 JE 

1770 JB 

1180 B 

2240 JB 

793 

605 

980 B 

12.4 B 

807 B 

5690 

4460 B 

682 B 

4.9 B 

616 B 

3020 JB 

N/A - Not applicable 

B - reported value is less than Contract Required Detection Lit (CRDL), but greater than Instrument Detection Limit (IDL) 

J - value is estimated 

’ JB - value is estimated below the CRDL, but greater than the IDL 

291 

43.4 B 

29800 

791 B 

9.9 B 

1050 B 

4360 B 

1.8 B 

33.2 B 

6460 

1640 B 

25.4 

3240 B 

5060 r) 

14.9 B 
L 

F 



TABLE 4-7 
OPERABLE UNlT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
DISSOLVED MBTALS 

Parameter 

Sample No: 6.GWZSD-01 6-GW26D-01 6.GW27-DWD-01 6.GW28-DWD-0 1 6-GW28D-01 6-GW2D-0 1 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 10123192 10123192 11l3l92 1113192 10123192 10124192 
Lab Id: 00591-13 00591.15 00603-16 00603-18 00591.17 00593.10 

Units 

ALUMINUM 

ANTIMONY 
ARSENIC 
BARlUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 

ZMC! 

UGiL 
UG/L 
UG/L 
UGiL 
UG/L 
UG/L 
UOn 
UGlL 
UG/L 
UG/L 
UG/L 
UG/L 
UG5 
UG/L 
UGiL 
Uffk. 
UG/L 
UG/L 

24.7 JB 19.2 JB 

3550 B 35400 

1510 B 3450 B 
10.8 B 57 

934 B 2060 B 

3560 JJ3 3280 JB 

147 

64800 

1800 B 
14.7 B 

1470 B 

6580 

49400 

1470 B 
11.8 B 

1230 B 

7640 

N/A - Not applicable 
UG/L - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instnrment Detection Limit (IDL) 
J-value is estimated 

. JB - value is estimated below the CRDL, but greater than the IDL 

3000 

15200 

1 B 
1420 B 

21 

976 B 

6840 

1240 JB 

6.4 B 



TABLE 4-7 

OPERABLE UNlT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSITIVE DBTECTION SUMMARY 

REMEDIAL INVESTIGATION rXO-0133 

MCB CAMP LBIEUNE, NORTH CAROLINA 

DISSOLVED METALS 

Parameter 

Sample No: 6-GW30D-01 6.GW4D-1 6.GWSD-01 6.GW6D-1 6-GW8D-1 6-GW9D-1 

Depth: NIA N/A N/A N/A NIA N/A 
Date Sampled: 10123192 10/21/92 10/21/92 10/21192 lot21192 1 O/20/92 

Lab Id: 00591-19 00582-19 00582-21 00582.25 00582-27 00582-02 

Unita 

ALuMlNuM UG/L 

ANTIMONY UG/L 

ARSENIC UG/L 

BARIUM UG/L 

CADMIUM UG/L 

CALCIUM UG/L 

e 
CHROMIUM UG/L 

s 
COBALT UGlL 

0 IRON UGiL. 

LEAD UG/L 

MAGNESIUM UG/L 

MANGANESE UGR. 

NICKEL UG/L 

POTASSIUM UG/L 

SILVER UG/L 

SODIUM UG/L 

VANADIUM UG/L 

ZMC UG/L 

782 293 1020 123 B 

12 JB 41.5 B 68 B 29.5 B 

15600 4560 B 35100 6230 25900 9240 

4.9 B 

354 768 

756 B 763 B 609 B 1340 B 

1 B 

647 B 

92.7 

1350 B 

22.2 

19.6 JB 

1270 B 568 B 518 B 267 B 

7000 9330 4710 B 

38 5.8 B 1.8 B 

4300 B 

350 

5550 5730 

35.9 

N/A - Not applicable 

UG,JL = microgmni per !i!er 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Liiit (IDL) 

J - value is estimated 

’ JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-7 

OPERABLE UNU NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSlTIVE DETECTION SUMMARY 

REMEDIAL INVESTIQATION CI’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

DISSOLVED MEI’ALS 

Parameter 

Sample No: 6-MW2D-01 6-MW3D-01 6-MW8D-01 6-MW9D-0 1 9-GW07-DWD-01 9.GWlD-01 

Depth: N/A NIA N/A N/A N/A N/A 

Date Sampled: 10/24/92 1 o/23/92 10124192 10124192 1 II3192 10125192 

Lab Id: 00593.15 00591-23 00593.18 00593.20 00603-20 00593-28 

Units 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CALCIUM 

F 
CHROMIUM 

COBALT 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADluM 

ZINC 

UG/L 652 

UG5 

UG/L 

UG/L 43.7 JB 

UG/L 

UG/L 

UGlL 

UG/L 

UG/L 

UG/L 

UGR. 

UGlL 

UG/L. 

UG/L 

WOK. 

UG/L. 2730 JB 

UGlL 

UGlL 

437 B 

536 

297 JB 424 B 

976 B 1720 B 

3540 JB 

2.4 B 

371 J 

4160 JB 3530 JB 

981 JB 

1090 B 82400 

348 B 

7.9 

69700 

N/A - Not applicable 

UGL - .micrograrr per !i!er 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 

J - value is estimated 

’ JB - value is estimated below the CRDL, but greater than the IDL 

1580 JB 

12.5 B 

3730 B 



TABLE 4-7 

OPERABLE UNIT NO. 2 PHASE I - ROUND ONE QROUNDWATER 

POSITIVE DFTECI’ION SUMMARY 

REMEDIAL INVJZSTIQATION Cl-O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

DISSOLVED METALS 

Parameter 

Sample No: 9.GWZD-01 9-GW3D-01 9.GW4D-01 9-GWSD-01 9-GW6D-01 9-GW7D-01 

Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: lOl25i92 10/25/92 10/25/92 10/25/92 10/25/92 lo/25192 

Lab Id: 00593-30 00593-12 0059332 0059334 00593-37 00593.40 

Units 

ALuMlNuM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CALCIUM 

e CHROMIUM 

z COBALT 
01 IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC! 

UG/L 

UGiL 

UG/L 

UG/L 

UGlL 

UG/L 

UGlL 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UGlL 

UG/L 

UGiL 

UG/L 

UG/L 

UG/L 

44700 

1190 JB 

1080 B 8610 

2210 JB 2130 JB 3860 JB 3400 JB 

27300 

620 JB 

1820 

67.8 JB 

15800 

4.7 B 

201 

1050 JB 

59.1 JB 

53800 

1600 JB 

B - reported voluc is less than Contract Required Detection Limit (CRDL), but grcoter than Instrument Detection Limit (IDL) 

J -value is estimated 

JB - value is estimated below the CRDL, but greater thanthe IDL 

46800 

4.2 B 

933 JB 

1740 JB 

20800 

3.9 B 

837 JB 

2480 JB 

m 



TABLE 4-l 

OPERABLE UNIT NO. 2 PHASE I - ROUND ONE GROUNDWATER 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION Cl-O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
DISSOLVED MEI’ALS 

Sample No: 9-GW8D-01 

Depth: N/A 

Date Sampled: lOL?Ji92 

Parameter 

Lab Id: 0059342 

Units 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

UGR. 

UG/L 

UG/L 

UG/L 

UG/L. 

UGiL 

UG/L 

UG/L 

UGlL 

UG/L 

UG/L 

UGR. 

UGlL 

UGiL 

UG/L 

UG/L 

UG/L 

UG/L 

16000 

1080 JB 

4920 B 

2200 JB 

N/A-Not applicable 

UG,/I, - &rogra!mper liter 

B - reported value is less than Contract Required Detection Lit (CRDL), but greater than Inshument Detection Limit (IDL) 

J -value is estimated 

JB -value is estimated below the CRDL., but greaterthanthe IDL 



CLEJ-01272-3.13-08/20/93 

TABLE 4-8 

SUMMARY OF THE PHASE I - ROUND ONE GROUNDWATER FIELD PARAMETERS 
SI ‘E 9 

REMEDIAL INVES ‘IGATION CTO-0133 
MCB CAMP LEJEUN 3, NORTH CAROLINA 

Field Parameters 

2ijsJzJ~~~) 

Well No. 

Date of Depth of Well 
Measurement (ft.) (1) 

9GWl 
10/24/92 24.5 

9GW2 
lOl25l92 

4, 

20.7 9 3 

9GW3 
10125193 

27.8 14 

9GW4 
10124l92 

21.0 

9GW5 
10/24/92 

19.5 

9GW6 
10/25/92 

19.7 

Purge 
Volume 
(gals.) 

Well 
Volume 

15 

1 434 23.4 7.00 
457 24.0 7.09 
457 23.9 7.17 
453 23.9 7.18 
459 23.9 7.24 

293 18.9 6.84 
281 20.0 6.79 
274 20.0 6.73 
267 20.1 6.73 
264 20.1 6.71 

2 
3 
4 
5 

1 

4 

5 

1 143 19.8 6.27 
135 20.8 6.27 
129 20.8 6.26 
128 21.4 6.25 
127 21.1 6.25 
126 21.3 6.24 

1 

2 
3 
4 
5 
6 

1 
2 

45 3 
4 
5 

306 22.5 
351 22 
372 I 23 
394 23 
400 I 22.8 

1 

r) 

35 3 
4 
5 

A L 
-P-T 

Well depth taken from below g-round surface (bgs) 
(2) pH not recorded due to equipment malfunction 
(3) Deep well 

4-107 



CLEJ-01272-3.13-08/20/93 

Well No. 

Date of 
tieasurement 

9GW7S 
m/25/92 

9GW’?Ma) 
11/03/92 

y 9GW8 
10/24/92 

I 

TABLE 4-8 (Continued) 

SUMMARY OF THE PHASE I - ROUND ONE GROUNDWATER FIELD PARAMETERS 
SITE 9 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Depth of Well 
(ft.) (1) 

21.5 

110 

18.4 

Conductance at 

180 2 407 19.7 I 7.72 
3 407 19.7 7.69 

1 128 20.4 -42) 
2 132 19.8 -_ 

40 3 133 I 19.9 -- 
4 130 20.9 -- 
5 130 20.8 __ 

(1) Well depth taken from below ground surface (bgs) 
(2) pH not recorded due to equipment malfunction 
(3) Deep we11 

4-108 



CLEJ-01272-3.‘13-08/20/93 

TABLE 4-9 

SUMMARY OFTHE PHASE II - ROUND TWO GROUNDWATER FIELD PARAMETEIRS 
SITE 9 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. 

Date of 
Measurement 

9GWl 
03/09/93 

9GW2 
03/09/93 

9GW3 
03/09/93 

9GW4 
03/08/93 

9GW5 
03108193 

9GW6 
03/08/93 

9GW7S 
03/08/93 

Depth of Well 
(ft.) (1) 

24.5 

20.7 

27.8 

19.5 

19.7 

21.5 

Field Parameters 

1 I 250 I 13.0 
40 2 241 13.5 

3 I 219 14.0 
4 I 200 14.0 

I 

1 415 16.5 
39 2 351 17.0 

3 375 17.0 
4 391 17.2 

I  

1 281 17.0 6.46 
2 294 17.0 6.45 

25 3 234 17.0 6.44 
4 220 17.5 6.43 
5 222 17.0 6.40 

1 120 18.0 5.84 
5.81 27 2 115 18.5 

3 118 I 19.0 5.75 
4 I 118 19.0 5.71 

: Well depth taken from below ground surface (bgs) 
Deep well 

4-109 



CLEJ-01272-3:13-08/20/93 

:- 
TABLE 4-9 (Continued) 

SUMMARY OF THE PHASE II - ROUND TWO GROUNDWATER FIELD PARAMETERS 
SITE 9 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. Field Parameters 

Date of Depth of Well 
Measurement (ft.) (1) 

Purge 
Volume 
(gals.) 

192 

6 

Specific 
Conductance at 

Well 25 deg. C Temperature PH 
Volume (micromhos/cm) (deg. Cl (S.U.) 

1 4968 19.8 12.46 
2 3960 20.0 12.28 
3 440 20.0 I 10.05 
4 413 20.0 9.00 
5 407 20.0 8.10 

1 128 13.0 
2 127 15.0 
3 128 14.9 
4 127 15.0 

110 

9GW8 H 03/09/93 
18.4 

‘- Well depth taken from below ground surface (bgs) 
..-I Deep well 

4110 



Sample No: 

Depth: 

Date sampled: 

Lab Id: 

VOLATILES 

BROMODICHLOROMETHANE 

CHLOROBENZENE 

2CHLOROETHYLVINYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

1,4-DICHLOROBENZENE . .- 
1,2-DICHLOROETHANE 

l,l-DICHLOROETHENE 

+ TOTAt1,2-DICHL0RETI-I~~~ -I_..- 
’ METHYLENE CHLORIDE 
= -.-. . . 
+ l,l,i,i-TETRACHLOROETHANE 

TETRACHLOROETHENE _.. .- 
l,l,l-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 
..-_-. .-. _. 

TRICHLOROETHENE 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 
--__--- ._.- 
BENZENE ___ _, _..__. .._-. .--...- ---. 
1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE _ ._._. 
E’fiIYLBENZENl! .’ 

TOLUENE 

XYLENES (TOTAL) 

UG/L 

UG/L 

UG/L. 

UG/L 

UG/L 

UG/L 

UGi 

U&L 

..UG!L. 
UGlL 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L ____ . .._.- -- 
UG/L 

UG/L 

UGIL 

UGiL 

UGK. 

PHASE I AND II GROUNDWATER 
POSITIVE RESULT COMPARISON 

REMEDIAL INVESTIGATION CTO-0 133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

6-BP6-01 6-BP6-02 

NIA N/A 

1 o/24/92 3122193 

00593-01 930141.28 

RPD 

% 

ND 

ND 

ND 

ND 

ND 

ND 

N?. 1 
ND 

ND ._. 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND . 

ND 

3.7 NC 

ND 

ND _.__.__., . -- __ : 

ND _^.... 
ND 

..__.____,_. ND. __ __.__ __ - .-.-- 

ND 
ND 

N.D 

ND 

ND 

‘rib 

ND 

ND 

ND 

ND 
No ..^.. 1...-.. 

ND ND _  ̂ . 
ND ND 

ND-” - ND 

ND ND . 

6.GWOl-DW-01 6-GklDW-02 

N/A N/A 

11l4l92 31123193 RPD 

00603-07 930150-04 % 

ND ND 

ND 13 

ND ND 

ND ND 

ND 1.4 J 

ND.. __ 17 

ND 30 

ND 51 

. ..56O!AO..J.. __ ._. _ 26000. ..~. ..~ _.. 

790.0 J ND 

ND ND 

_. 63O.Q.w. _ _ .ao-. _ 

ND ND 

Gt 

50000 

ND ND 

NC 

NC 

NC 

NC 

NC 

129.1 

NC 

3754 

NC 

14.8 

ND 800 J NC 

Nil ..6.7 J ‘NC 

ND ND 

ND 10. NC 

48.9 52 8.0 

ND. NC 1.4 
ND 2.1 NC 

NOTES: NC - Not Calculable 

“-I’ - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute valuetxl-x2])l([xl+x2]/2) 



Sample No: 

Depth: 

Date sampled: 

Lab Id: 

VOLATILES 

BROMODICHLOROMETHANE 

CHLOROBENZENE 

P-CHLOROETHYLVINYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

1,4-DICHLOROBENZENE 

1,2-DICHLOROETHANE 

I,l-DICHLOROETHENE 

TOT&l,2-DICHLORETHENE 

METHYLENE CHLORIDE 

1,1,2,2-TETRACHLOROETHAE 

TETRACHLOROETHENE 

I,l,l-TRICHLOROETHANE 

1,1,2-TRICHLGROETHANE 

TRICHLOROETHENE 

TRlCHLOROFLUOROMETHANE 

VlNYL CHLORIDE 

BENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

ETHYLBENZENE 

TOLUENE 

XYLENES (TOTAL) 

UG/L 

UG/L 

UG/L 

UGR. 

UG/L 

UG/L 

UG/L 

UG/& 

UG/L 

UG/L 

UGlL 

UG/L 

UG/L 

UGlL 

UG/L 

UG/L 

UGIL 

UG/L 

UG/L 

UGiL 

UG/L 

UG/L 

UG/L 

PHASE I AND II GROUNDWATER 

POSITIVE RESULT COMPARISON 
REMEDIAL MVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

6.GWlS-01 6-GWlS-02 6-GWO2-DW-01 C-GWZDW-02 

N/A N/A NIA NIA 
10124192 3l23l93 RPD 1113192 312 1193 RF: 

00593-07 930150-03 % 00603-l 1 930141.03 c 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

6.9 

2.9 

ND 

ND 

1.0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

. 

NC 

NC 

NC 

. 

. 

1.4 ND NC1 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

1.4 ND N 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

NOTES: NC - Not Calculable 

“-” ‘- No Positives Detected 

ND . Not Dctcctcd 

RPD - Relative Percent Difference = (absolute value[xl-x2])l([xl+x221/2) 



TABL 

Sample No: 

Depth: 

Date sampled: 

. LabId: 

Units 

VOLATILES 

BROMODICHLOROMETHANE 

CHMROBENZENE 

2-CHLOROETHYLVINYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

1,CDICHLOROBENZENE 

1,2-DICHLOROETHANE 

l,l-DICHLOROETHENE 

TOTALl,P-DICHLORETHENE 

‘!+ METHYLENE CHLORIDE 
z o 1,1,2,2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

1,&l-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TRICHLOROETHENE 

TRlCHU)ROFLUOROMETHANE 

VINYL CHLORIDE 

BENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

ETHYLBENZENE 

TOLUENE 

XYLENES UOTAL) 

UGiL ND 

UG/L ND 

UGiL ND 

LJG/L ND 

UGIL ND 

UG/L ND 

UGlL ND 

UGR. ND 

UG/L ND 

UG& ND 

UG/L ND 

UG/L 0.9 J 

UG/L. ND 

UG/L ND 

UGiL ND 

UG/L ND 

UG/L ND 

UG/L ND 

UG/L ND 

UG/L ND 

UG/L ND 

UGR. ND 

UGR. ND 

OPERABLE L,.h NO. 2 

PHASE I AND II GROUNDWATER 
POSITIVE RESULT COMPARISON 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

6.GWO3-01 6.GW3-02 

N/A N/A 

10/22/92 3/22/93 RPD 

00589-01 93014130 % 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

6-GW4-01 6-GW4-02 

N/A N/A 

10/21/92 3121193 RPD 

00582-l 8 930141.04 0% 

NOTES: NC - Not Calculable 

“-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute value[xl&])/([xl+x2]/2) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.5 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NC 

ND ND I 



TAL. 
OPERABLL NO.2 

PHASE I AND If GROUNDWATER 
POSITIVE RESULT COMPARISON 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 

Depth: 

Date sampled: 

Lab Id: 

Units 

VOLATILES 

BROMODICHLOROMETHANE 

CHLOROBENZENE 

2-CHLOROETHYLVINYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

l&DICHLOROBENZENE 

If-DICHLOROETHANE 

I,l-DICHLOROETHENE 

~ TOTAtl,2-DICHMRETHENE 

’ METHYLENE CHLORIDE 
z h 1,1,2,2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

l,l,I-TRICHLOROETHANE 

1 , 1 ,2-TRICHLOROETHANE 

TRICHLOROETHENE 

TRK!HLOROFLUOROMETHANE 

VlNYL CHLORIDE 

BENZENE 

l,J-DICHLOROBENZENE 

1,CDICHLOROBENZENE 

ETHYLBENZENE 

TOLUENE 

XYLENES (TOTAL) 

UGR. ND ND 

UG/L ND ND 

UGiL ND ND 

UG/L ND ND 

UGiL ND ND 

UG/L ND ND 

UG/L. ND ND 

UG/L 0.6 J ND Nl 

UG/L ND ND 

UG/L ND ND 

UGlL ND ND 

UGlL ND ND 

UG/L ND ND 

UG/L ND ND 

UG/L 1.2 2.1 54.1 

UGiL ND ND 

UGR. ND ND 

UG/L ND ND 

UG/L ND ND 

UG/L ND ND 

UGiL ND ND 

UG/L ND ND 

UG/L ND ND 

6-GW07-DW-01 6.GW7DW-02 

N/A N/A 

1114192 3119193 RPI 

00603-13 930136-20 4 1 D 
M 

NOTES: NC - Not Calculable 

“-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute value[xl-xir])l([xl+x21/2) 

L 

6.GW13-1 6.GW13-02 

N/A N/A 

10/20/92 3120193 RP 

00582.07 930136-25 , 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.2 N 

1.9 N 

ND 

ND 

ND 

ND 

ND 

ND 

ND ND 



Sample No: 

Depth: 

Date sampled: 

Lab Id: 

Units 

VOLATILES 

BROMODICHLOROMETHANE 

CHLOROBENZENE 

2-CHLOROETHYLVINYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

1,4-DICHLOROBENZENE 

1,2-DICHLGROETHANE 

l,l-DICHLOROETHENE 

t 
TOTAL&2-DICHLORETHENE 

z 
METHYLENE CHLORIDE 

CJl 1,1,2,2-TETRACHLGROETHANE 

TETRACHLOROETHENE 

l,l,l-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TRICHLOROETHENE 

TRICHMROFLUOROMETHANE 

VINYL CHLORIDE 

BENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

ETHYLUENZENE 

TOLUENE 

XYLENES (TOTAL) 

UG/I-. 

UG/L 

UG/L. 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UGR, 

UG/L 

UG/L 

UG/L 

UG/L 

UGiL 

UG/L 

UG/L. 

UG/L 

UG/L 

UGlL 

UG/L 

UG/L 

TAt 0 

OPERABL, 1 NO. 2 
PHASE I AND II GROUNDWATER 

POSITIVE RESULT COMPARISON 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

6-GW14-01 6-GW 14-02 6-GWlS-01 6-GW 15-02 

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

10/22/92 3120193 RPD 10/23/92 3121193 RPD 

00582-28 930141-09 % 0059140 930141-10 % 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.8 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

. 

- 

NC 

. 

NOTES: NC - Not Calculable 

“-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute value[xl-x2J)l([xI+x2]/2) 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

0.6 J ND NC 

ND ND 

ND 6.4 NC 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

1.9 ND NC 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 



Sample No: 

Depth: 

Date sampled: 

Lab Id: 

Units 

VOLATILES 

BROMODICHLOROMETHANE 

CHMROBENZENE 

2-CHLOROETHYLVINYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

I+DICHLOROBENZENE 

1,2-DICHLGROETHANE 

l,l-DICHLOROETHENE 

TOT&1,2-DICHMRETHENE 

Ip METHYLENE CHLORIDE 

1,1,2,2-TETRACHLOROETHANNE 

TETRACHLOROETHENE 

l,l,l-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TRICHLOROETHENE 

TRICHL.OROFLUOROMETHANE 

VINYL CHLORIDE 

BENZENE 

1,EDICHU)ROBENZENE 

1,4-DICHLOROBENZENE 

Cl’llYLBENZENE 

TOLUENE 

XYLENES (TOTAL) 

UG5 

UGR. 

UG/L 

UG5 

UGR, 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UGlL 

UGiL 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UGIL 

UG/L 

UU/L 

UG/L 

UG/L 

TAt. 
OPERABLE NO. 2 

PHASE I AND II GROUNDWATER 

POSITIVE RESULT COMPARISON 
REMEDIAL lNVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

6-GW16-01 6.GW 16-02 6.GW17-01 6.GW17-02 

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

10/21/92 3121193 RPD 10122192 3120193 RPD 

00582.30 930141-l 1 % 0058232 930141-12 % 

ND ND . 

110.0 8500 194.9 

ND ND 

2.7 20 152.4 

ND ND 

ND 4.5 NC 

ND ND 

ND ND . 

ND ND. 

ND ND 

1.0 60 193.4 

ND 1.2 NC 

ND ND 

ND 1.6 NC 

ND ND . 

ND ND 

ND ND 

ND ND 

ND ND . 

ND 3.9 NC 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND 2.6 NC 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND . 

ND ND 

ND ND . 

ND ND 

ND ND 

ND ND 

NOTBS: NC - Not Calculable 

“-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute value[xl-x2])/([xl+x2]/2) 



TAB1 
OPERABLE t,i NO.2 

Sample No: 

Depth: 

Date sampled: 

Lab Id: 

VOLATILES 

BROMODICHLOROMETHANE 

CHLOROBENZENE 

2XHU)ROETHYLVINYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

1,4-DICHmROBENZENE 

I,P-DICHLOROETHANE 

1.1.DICHLOROETHENE 

e 
TOTAI/l,2-DICHLGRETHENE 

z 
METHYLENE CHLORIDE 

4 1,1.2,2-TETRACHLOROETHANE 

TETRACHLGROETHENE 

I,l,l-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TRICHLOROETHENE 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

BENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

ETHYLBENZENE 

TOLUENE 

XYLENES (TOTAL) 

Units 

UG/L. ND ND 

UG/L ND ND 

UGA. ND ND 

UG/L ND ND 

UG/L ND ND 

UG/L ND ND 

UG/L ND ND 

UG/L ND ND 

UG/L. ND ND 

UO/L ND ND 

UG/L, ND ND 

UG/L 1.1 ND Nl 

UG/L ND ND 

UG/L ND ND 

UG/L 0.5 J ND N 

UG/L ND ND 

UG/L ND ND 

UG/L ND ND 

UGK. ND ND 

UG/L ND ND 

UG/J., ND ND 

UG/L ND ND 

UG/L ND ND 

PHASE I AND II GROUNDWATER 
POSITIVE RESULT COMPARISON 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

6-GW21.01 6.GWZl-02 

N/A N/A 

10122192 3121193 RPI 

00589.13 930141-17 !  

6-GW22-01 6-GWZZ-02 

N/A N/A 

10122192 3i22193 

00582.36 930141-31 

ND ND 

ND 1.8 NC 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

1.2 1.4 15.4 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

NOTES: NC - Not Calculable 

I’-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent DifTkrence = (absolute value[xl-%2])l([xl+x2]l2) 



TAb 

OPERABLL NO. 2 
PHASE I AND II GROUNDWATER 

POSITIVE RESULT COMPARISON 
REMEDIAL lNVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 

Depth: 

Date sampled: 

Lab Id: 

VOLATILES 

BROMODICHLOROMETHANE 

CHLGROBENZENE 

Z-CHLOROETHYLVlNYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

1,4-DICHLOROBENZENE 

1,ZDICHLOROETHANE 

l,l-DICHLOROETHENE 

TOT&1,2-DICHLORETHENE 

METHYLENE CHLORIDE 

1,1,2,2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

l.l,I-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TRICHMROETHENE 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

BENZENE 

I3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

ETHYLBENZENE 

TOLUENE 

XYLENES (TOTAL) 

Units 

UG/L. ND ND 

UGfL. ND ND 

UGfL ND ND 

UGfL ND ND 

UGfL ND ND . 

UGfL ND ND 

UG/L. ND ND 

UG/L ND ND 

UG/L ND ND 

UGfL ND ND 

UG/L. ND ND 

UGfL ND ND 

UGfL ND ND 

UGfL ND ND 

UG/L. 0.6 J ND NC 

UGfL ND ND 

UG/L ND ND 

UGlL ND ND 

UGfL ND ND 

UGfL ND ND 

VGA, ND ND 

UG/L ND ND 

UG5 ND ND 

6-GW23-01 6-GW23-02 

N/A NIA 

10122f92 312 1193 RPD 

00589-15 930141-18 % 

NOTES: NC - Not Calculable 

“-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute value[xl-x2])f([xl+x2]/2) 

6-GW25-01 6.GWZS-02 

NIA N/A 

10123192 3121193 RPD 

00591-12 930141-19 % 

ND ND 

ND 110 NC 

ND ND 

ND 1.6 NC 
ND ND 

ND ND 

ND ND . 

ND ND 

ND ND 

ND ND . 

ND ND 

ND ND 

ND ND w 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 



PHASE I AND II OR 
POSITIVE RESULT COMPARISON 

REMEDIAL MVESTIGATION CTO-0 133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 

Depth: 

Date sampled: 

Lab Id: 

Units 

VOLATILES 

BROMODICHLOROMETHANE 

CHLOROBENZENE 

2-CI&OROETHYLVINYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

1,4-DICHLOROBENZENE 

I,2-DICHLOROETHANE 

1,l -DICHLGROETHENE 

A TOTALl,2-DICHLORETHENE 

A METHYLENE CHLORIDE 

g 1,1,2,2-TETRACHLQROETHANE 

TETRACHLOROETHENE 

l,l,l-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TRICHMROETHENE 

TRICHL0ROFLUOROMETHANE 

VINYL CHLORIDE 

BENZENE 

19.DICHLOROBENZENE 

1,CDICHLGROBENZENE 

ETHYLBENZENE 

TOLUENE 

XYLENES (TOTAL) 

UG/L 0.6 J 

UG/L ND 

UG/L ND 

UGlL ND 

UG/L ND 

UG/L ND 

UGiL. ND 

UG/L ND 

UG/L ND 

UG/L ND 

UG/L ND 

UG/L ND 

UGR. ND 

UG/L ND 

UGiL ND 

UG/L ND 

UG/L. ND 

UG/L ND 

UG5 ND 

UGR. ND 

UG/L ND 

UG/L ND 

UGlL ND 

6-GW26-01 6.GW26-02 

N/A N/A 

10/23/92 3122193 RPD 

00591-14 930141-32 % 

ND NC 

7.7 NC 

ND 

3.5 NC 

ND 

ND 

ND 

ND - 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND . 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

6.GW27-DW-01 6-GW27DW-02 

N/A N/A 

1 l/3/92 3123193 RPD 

00603-15 930150-06 % 

NOTES: NC - Not Calculable 

I’-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute value[xl-x2])/([xl+x2&1/2) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5800.0 

ND 

ND 

ND 

ND 

ND 

18000.0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3.6 

ND 

ND 

ND 

ND 

16 

55 

30000 

ND 

ND 

18 

ND 

ND 

22000 

ND 

250 J 

ND 

ND 

ND 

ND 

ND 

NC 

NC 

NC 

135.2 

NC 

20.0 

NC 

ND ND 1 

0 
L 
F 
0 



Sample No: 

Depth: 

Date sampled: 

Lab Id: 

Units 

VOLATILES 

BROMODICHLOROMETHANE 

CHLOROBENZENE 

2CHLOROETHYLVINYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

1,4-DICHLOROBENZENE 

1,ZDICHLOROETHANE 

l,l-DICHLOROETHENE 

TOTALl,P-DICHLORETHENE 

METHYLENE CHLORIDE 

1,1,2,2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

I,l,l-TRICHLOROETHANE 

1.1.2-TRICHLOROETHANE 

TRICHLOROETHENE 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

BENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

ETHYLBENZENE 

TOLUENE 

XYLENES (TOTAL) 

UGlL 

UG/L 

UG/L. 

UGlL 

UG/L 

UGiL 

UG/L 

UGiL 

UG/L 

UOIL 

UG/‘L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L. 

UGlL 

UG/L 

UG/L 

UGlL 

UG/L 

UG/L 

NO. 2 
PHASE I AND II GROUNDWATER 

POSITIVE RESULT COMPARISON 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

6-GW28-DW-01 6.GW28DW-02 

N/A NIA 

1 l/3/92 3J23193 

00603-17 930150.07 

RPD 

% 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

500.0 

ND 

ND 

ND 

ND 

ND 

3600.0 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

18 

ND 

ND 

ND 

ND 

7.5 

12 

5800 

ND 

ND 

42 

ND 

ND 

9100 

ND 

100 J 

ND 

ND 

ND 

2.0 

ND 

ND 

I  

NC 

NC 

NC 

168.3 

- 

NC 

86.6 

NC 

NC 

6-GW28S-01 6-GW28S-01 6.GW28S-02 6.GW28S-02 

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

1 O/23/92 1 O/23/92 3/l 8/93 3/l 8/93 RPD 

I 00591-16 00591-16 00135.02 00135.02 % % I 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

16.0 16.0 1.8 J 1.8 J 159.6 159.6 

ND ND ND ND 

ND ND ND ND 

26.0 26.0 1.0 1.0 185.2 185.2 

ND ND ND ND 

0.5 J 0.5 J ND ND NC NC 

120.0 120.0 4.0 4.0 187.1 187.1 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

NOTES: NC - Not Calculable 

“-“ - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute value(xl-x2])/([xl+x2]/2) 



Sample No: 

Depth: 

Date sampled: 

Lab Id: 

Units 

VOLATILES 

BROMODICHLOROMETHANE 

CHLOROBENZENE 

2XHLOROETHYLVINYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

1.4.DICHLOROBENZENE 

1,2-DICHLOROETHANE 

1, I-DICHLOROETHENE 

If 
TOTAL1.2.DICHLORETHENE 

METHYLENE CHMRIDE 

1,1,2,2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

l,l,l-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TRICHLOROETHENE 

TRICHLOROFLUOROMETHANNE 

VINYL CHLORIDE 

BENZENE 

1,3-DICHLOROBENZENE 

1,CDICHLOROBENZENE 

ETHYLBENZENE 

TOLUENE 

XYLENES (TOTAL) 

UG/L ND 

UGiL ND 

UG/L ND 

UGiL ND 

UG/L ND 

UG/L ND 

UGiL ND 

UGlL ND 

UG/L ND 

UG/L ND 

UGK. ND 

UG/L ND 

UG/L ND 

UG/L ND 

UG/L ND 

UG/J-. ND 

UG/L ND 

UG/L ND 

UG/L ND 

UG/L. ND 

UGlL ND 

UG/L ND 

UG/L ND 

TAti, 

OPERABLE NO. 2 
PHASE I AND It GkOl-iNDWATER 

POSITIVE RESULT COMPARISON 

REMEDIAL INVESTIGATION CTO-0 133 

MCB CAMP LEJBUNE, NORTH CAROLINA 
ORGANICS 

6-GW30-01 6.GW30-02 

N/A N/A 

10123192 3122193 RPD 

00591-18 93014133 % 

ND 

13 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.1 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NC 

. 

. 

NC 

. 

. 

. 

NOTES: NC - Not Calculable 

“-” - No Positives Deteded 

ND - Not Dctcctcd 

RPD - Relative Percent Difference = (absolute value[xl-x2])/([xl+x2]/2) 

6-82MWl.01 6-82-MW l-02 

N/A N/A 

10/23/92 3/23/93 RPl 

00591-20 930150-08 ? 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.5 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND Nt 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 



-. 
TAB, 

Sample No: 

Depth: 

Date sampled: 

Lab Id: 

Units 

VOLATILES 

BROMODICHLOROMETHANE 

CHLOROBENZENE 

2.CHLOROETHYLVMYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

1,4-DICHLOROBENZENE 

1,2-DICHLGROETHANE 

l,l-DICHLOROETHENE 

TOTAL 1 ,P-DICHLORETHENE 

METHYLENE CHLORIDE 

1,1,2,2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

l,l,l-TRICHLOROETHANE 

l,l,2-TRICHLOROETHANE 

TRICHLGROETHENE 

TRICHLGROFLUOROMETHANE 

VlNYLCllLORlDE 

BENZENE 

I,%DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

ETHYLBENZENE 

TOLUENE 

XYLENES (TOTAL) 

UG/L 

UG/L 

UGk 

UGiL 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UtX 

UG/L 

UG/L 

UGK. 

UGR. 

UGlL 

UG/L. 

UG/L 

UG/L 

UGiL 

UG/L 

UO/L 

UG/L 

UGiL 

OPERABLE CIA .h NO. 2 

PHASE I AND II GROUNDWATER 

POSITIVE RESULT COMPARISON 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

6.82MW2.01 6-82.MWZ-02 

N/A N/A 

1 o/24/92 3123193 RPD 

00593.2 1 930150-09 % 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.6 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND ND I 

NOTES: 

6-MW9-0 1 6-MW9-02 

N/A N/A 

lOf24l92 3121193 RPD 

00593-19 930141-24 % 

ND ND 

ND ND 

ND ND 

ND 2.4 NC 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

NC - Not Calculable 

“-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute value[xl-x2])/([xl+x2]/2) 



Sample No: 

Depth: 

Date sampled: 

VOLATILES 

BROMODICHLOROMETHANE 

CHLOROBENZENE 

2CHLOROETHYLVTNYL ETHER 

CHLOROFORM 

CHLOROMETHANE 

1 ,CDICHLGROBENZENE 

1,2-DICHLOROETHANE 

l,l-DICHLOROETHENE 

A TOTAL1,2-DICHLORETHENE 

k METHYLENE CHLORIDE 

0 1,1,2,2-TETRACHLOROETHANE 

TETRACHLOROETHENE 

l,l,l-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TRICHLOROETHENE 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

BENZENE 

1,3-DICHLOROBENZENE 

1,CDICHLOROBENZENE 

ETHYLBENZENE 

TOLUENE 

XYLENES (TOTAL) 

Unit.5 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L. 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UGR. 

UGlt 

UGIL 

UGlL 

UG/L 

UG/L 

UG/L 

UG5 

UU/L 

PHASE I AND II GROmDWATER 

POSITIVE RESULT COMPARISON 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

9-GW6-01 9-GW6-02 9-GW07-DW-01 9.GW7DW-02 

N/A N/A NIA N/A 

10/25/92 318193 RPD 1 l/3/92 318193 RPD 

0059335 930115-18 % 00603-19 930115-20 % 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.9 J ND NC1 

NOTES: NC - Not Calculable 

“-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute value[xl-x2])/([xl+x2]/2) 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND . 

ND ND 

ND ND 

ND 1.2 NC 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 
i! 

ND ND 6 

ND ND i3 

;;: 

G 



Sample No: 
Depth: 

Date sampled: 
Lab Id: 

VOLATILES 
BROMODICHLOROMETHANE 
CHLOROBENZENE 
2CHLOROETHYLVINYL ETHER 
CHLOROFORM 
CHLOROMETHANE 
1,CDICHLOROBENZENE 
1.2.DICHLOROETHANE 
1.1.DICHLOROETHENE 
TOTAt1,2-DICHLORETHENE 
METHYLENE CHLGRIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
l,l,l-TRICHLOROETHANE 
1.1,2-TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHAE 
VINYL CHLORlDE 
BENZENE 
1,3-DICHLOROBENZENE 
1.4.DICHLOROBENZENE 
ETHYLBENZENE 
TOLUENE 
XYLENES (TOTAL) 

Units 

UG/L 
UG/L 
UWL 
UG/L 
UGiL 
UG/L 
UG/L. 
UG/L. 
VGA. 
UG& 
UG/L 
UG/L 
UGlL 
UG/L 
UG/L 
UG/L 
UG/L 
UGK. 
UG/L 
UG/L 
UG/L 
UG5 
UG/L, 

NO. 2 
PHASE I AND if GkDUNDWATER 
POSITIVE RJXILT COMPARISON 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

9-GWS-01 9-GWS-02 
N/A N/A 

lOl25l92 3/g/93 RPD 
00593-41 930115-24 % 

ND ND 
ND ‘. ND 
1.0 J ND NC 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND . 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND . 

ND ND 
ND ND 
ND ND . 

ND 3.4 NC 
ND ND 
ND 3.4 NC 
ND 2.2 NC 
ND 14 NC 

NOTES: NC - Not Calculable 
“-” - No Positives Detected 
ND - Not Detected 
RPD - Relative Percent DitT&nce = (absolute value[xl-x2J)/([xl+x2]/2) 



Sample No: 

Depth: 

Date Sampled: 

Lab Id: 

Parameter Units 

PESTICIDEh’CBS 

4,4’-DDE UG/L 

4,4’-DDD UG/L 

4.4’.DDT UG5. 

SEMIVOLATlLES 

PHENOL 

NAPHTHALENE 

P 2-METHYLNAPHTHALENE 

s ACENAPHTHENE 
ol DIBENZOFURAN 

FLUORENE 

PHENANTHRENE 

FLUORANTHENE 

PYRENE 

DIMETHYL PHTHALATE 

BIS(2-ETHYLHEXYL)PHTHALATE 

DI-N-OCTYL PHTHALATE 

UG/L 

UG/L 

UG/L 

UGiL 

UG/L 

UG/L 

UG/‘L 

UG/L 

UG/L 

UG/L 

UG5 

UG/L 

TABL, 410 

OPERABLE UNlT NO. 2 

PHASE I AND 2 GROUNDWATER 

POSITIVE RESULT COMPARISON 

REMEDIAL INVESTIff ATION CTO-0133 

MCB CAMP LEJEUNB, NORTH CAROLINA 

ORQANICS 

ND 

ND 

ND 

1 J’. 

0.94 J 

0.13 J 

NC ND ND 

NC ND ND 

NC ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND 1 J NC 

ND ND 

NOTES: NC - Not Calculated 

“-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute value[xl-OJ)l([xl +x21/2) 

P-GW4-0 l 

N/A 

lOl25l92 

00593-3 1 

9.GW4-02 

N/A 

3/8/93 

930115-14 

RPD 

% 

ND ND 

ND 17 NC 

ND 1 J NC 

ND 11 J NC 

ND 1 J NC 

ND 3 J NC 

ND 3 J NC 

ND 6 J NC 

ND 3 J NC 

ND ND 

ND 4 J NC 

ND ND . 



Sample No: 

Depth: 

Date Sampled: 

Parameter 

PESTICIDEIPCBS 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

SEMIVOLATILES 

PHENOL 

NAPHTHALENE 

F 
2-METHYLNAPHTHALENE 

ACENAPHTHENE 

DIBENZOFURAN 

FLUORENE 

PHENANTHRENE 

FLUORANTHENE 

PYRENE 

DIMETHYL PHTHALATE 

BIS(2-ETHYLHEXYL)PHTHALATE 

DI-N-OCTYL PHTHALATE 

Lab Id: 

Units 

UGiL 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UGiL 

UG/L 

UG/L 

UG/L 
L 

TABLh . -h 

OPERABLE UNIT NO. 2 

PHASE I AND 2 QROUNDWATER 

POSlTIVE RESULT COMPARISON 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 

ORQANICS 

9.GWS-01 9.GWS-02 9-GW6-01 9-GW6-02 

N/A NtA N/A N/A 

10/25/92 3m93 RPD 10125192 3Bi93 RP: 

00593-33 930115-16 % 0059335 930115.18 < 

ND ND . 

ND ND 

ND ND 

ND ND 

ND ND ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

39 NC 

ND ND I 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

rJD ND 

ND ND 

ND 4 J N 

ND ND 

NOTES: NC - Not Calculated 

“-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute value[xl-dJ)/([xl +x21/2) 

D 

Ya 

. 

. 

. 

C 



TABLL 

Parameter 

Sample No: 

Depth: 

Date Sampled: 

Lab Id: 

Units 

PESTICIDEKBS 

4,4’-DDE UG/L 

4,4’-DDD UG/L 

4,4’-DDT UG/L 

SEMIVOLATILES 

PHENOL 

NAPHTHALENE 

Ip 2-METHYLNAPHTHALENE 

’ ACENAPHTHENE 
E 
-] DIBENZOFURAN 

FLUORENE 

PHENANTHRENE 

FLUORANTHENE 

PYRENE 

DIMETHYL PHTHALATE 

BIS(2-ETHYLHEXYL)PHTHALATE 

DI-N-OCTYL PHTHALATE 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UG/L 

UGiL 

UG/L 

UGiL 

UG/L 

OPERABLE UNli’ No. 2 

PHASE I AND 2 GROUNDWATER 

POSITIVE RESULT COMPARISON 

REMEDIAL INVESTIGATION Cl-O-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 

ORGANICS 

ND ND ND ND 

ND ND ND ND 

ND ND ND ND 

7 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1 J 

2 J 

ND 

5 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

62 

ND 

33.3 
. 

NC 

187.5 

9-Gw7s-01 9-GW7S-02 

NIA N/A 

10/25/92 318193 RPD 

00593-39 930115.22 % 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4 J 

ND 

. 

NC 

NOTES: NC - Not Calculated 

“-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (nbsolute valua[xl-dJ)/([xl +x21/2) 



OPERABLE UNrr NO. 2 

PHASE I AND 2 QROUNDWATER 

POSlTIVE RESULT COMPARISON 

REMEDIAL INVESTIGATION (X.0-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 

Depth: 

Date Sampled: 

Lab Id: 

Units Parameter 

PESTICIDElPCBS 

4,4’-DDE 

4.4’-DDD 

4,4’-DDT 

SEMIVOLATILES 

PHENOL 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

DIBENZOFURAN 

FLUORENE 

PHENANTHRENE 

FLUORANTHENE 

PYRENE 

DIMBTHYL PHTHALATE 

BIS(2-ETHYLHEXYL)PHTHALATE 

DI-N-OCTYL PHTHALATE 

UOiL ND ND 

UG/L ND ND 

UO/L. ND ND 

UO/L 

U0L 

UG/L 

UG/L. 

UCK 

UO/L 

UO/L 

UGR. 

UG/L 

UG/L 

UO/L 

UG/L 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

7J 

6 J 

9.GWS-01 9-GWS-02 

NIA N/A 

10125192 319193 RPD 

00593.41 930115-24 % 

NC 

NC 

NOTES: NC - Not Calculated 

“-” - No Positives Detected 

ND - Not Detected 

RPD - Relative Percent Difference = (absolute value[xl-x2J)/([xl +x21/2) 



TABLE 4-11 

SD-E 6 LOT 201 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVE.STIGATION CT00133 

MCB CAMP LBIEUNE, NORTH CAROLINA 

OR0 ANICS 

Parameter 

Sample No: 6.201A.SBl-00 6-201A-SBll-00 6-201A-SB12-00 6-201A-SB13.00 6-201A-SB14-00 6.201A-SBlS-00 

Depth: 0 - 6” 0 - 6” 0 .6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 8128192 8128192 8128192 8/26/92 8126192 8126192 

Lab Id: 00452.01 00452.12 00452.14 00446.01 00447-01 00447.03 
Units 

PESTICIDFiPCBS 

DIELDRIN 

4,4’-DDE 

4/l’-DDD 

4,4’-DDT 

ALPHA CHLORDANE 

GAMMA CHLORDANE 

PCB-1248 

PCB-1260 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UGiKG 

UG/KG 

UG/KG 

Ip 
1.. VOLATILES 

M METHYLENE CHLORIDE UGIKG 

ACETONE UG/KG 

l,l,l-TRICHLOROETHANE UG/KG 

SEMIVOLATILES 

1,4-DICHLGROBENZENE UG/KG 

PHENANTHRENE UGfKG 

DI-N-BUTYL PHTHALATE UG/KG 

FLUORANTHENE UG/KG 

PYRENE UG/KG 

BENZO(A)ANTHRACENE UG/KG 

CHRYSENE UGIKG 

BIS(2-ETHYLHEXYL)PHTHALATE UG/Ko 

DI-N-OCTYL PHTHALATE UG/KG 

BENZO(B)FLUORANTHENE UG/KG 

BENZO(K)FLUORANTHENE UG/KG 

RENZO(A)PYRENE I IfvKc-3 ” -, --- 

420 J 19 

330 J 25 J 

6.4 J 

7.7 

22 J 

110 J 

31 

240 J 

36 J 

61 210 

62 280 

38 J 

UGiKG - microgram per kilogram 

J - value is estimated 



TABLE 4-11 

SITE 6 LOT 201 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVBSTIQATION CT.O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 

ORff ANICS 

Sample No: 6-201~SB16-00 6-201A-SB17-00 6-201A-SB18.00 6-201A-SB19-00 6-201 A-SBZOO 6-20 1 A-SB20-00 

Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 8126192 8/26/92 8/26/92 8127192 8128192 8127192 

Lab Id: 00447-05 00446.03 00447-07 00447-09 00452-03 00447.12 

Pammeter Units 

PESTICIDWPCBS 

DIELDRIN 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

ALPHACHLGRDANE 

GAMMACHLGRDANE 

PCB-1248 

PCB-1260 

_’ 

UG/KG 

UGiKG 1400 J 17000 J 

UG/KG 2500 J 180000 J 

UG/KG 8100 J 1200000 _, 

UGiKG 

UGACG 

UG/KG 

UGKCG 

F 
% 

VOLATILES 

METHYLENE CHLORIDE UG/KG 

ACETONE UGlKG 

1,l.bTRICHLGROETHANE UG/KG 

SEMIVOLATILES 
1,4-DICHLGROBENZENE UG/KG 

PHENANTHRENE UGIKG 

DI-N-BUTYL PHTHALATE UGlKG 

FLUORANTHENE UG/KG 

PYRENE UGIKG 

BENZO(A)ANTHRACENE UG/KG 

CHRYSENE UG/KG 

BIS(2-ETHYLHEXYL)PHTHALATE UGlKG 

DI-N-GCTYL PHTHALATE UG/KG 

BENZG(B)FLUORANTHENE UG/KG 

BENZG(K)FLUORANTHENE UG/KG 

BENZO(A)PYRENF. LWKG 

SO 

180 

38 J 

89 J 

120 

210 

99 

46 

450 

96 J 

770 

UG/KQ - microgram per kilogram 

J - value ia estimated 



TABLE 4-11 
SlTE 6 LOT 201 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVBSTIQATION CTO-0133 

MCB CAMP LBIEUNE, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6.201A-SB21-00 6.2OIA-SB22-00 6.201A-SB23.00 6.2OlA-SB24-00 6.201A-SB25-00 6-201A-SB26-00 
Depth: 0 - 6” O-6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 8127192 8127192 8i27l92 8/27/92 8127192 8127192 
Lab Id: 00447-14 00447.16 00447.18 00447-20 00446-05 00447-23 

Units 

PESTICIDE/PCBS 
DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
ALPHA CHLGRDANE 
GAMMACHIGRDANE 
PCB-1248 
PCB-1260 

UG/KG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UG/KG 
UGiKG 

F 
w VOLATILES 
z METHYLENE CHLGRIDE UG/KG 

ACETONE UG/KG 
l,l,l-TRICHLGROETHANE UG/KG 

SEMWOLATILES 
I,4-DICHMROBENZENE UGlKG 
PHENANTHRENE UG/KG 
DI-N-BUTYL I’HTHALATE UGIKG 
FLUORANTHENE UG/KG 
PYRENE I Xl/KG 
BENZO(A)ANTHRACENE UGlKG 
CHRYSENE UG/KG 
BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 
DI-N-OCTYL PHTHALATE UGfKG 
BENZO(B)FLUORANTHENE UGIKG 
BENZO(K)FLUORANTHENE UG/KG 
BENqAjp\rm>JE UGIKG 

79 

94 

54 

66 34 J 

UGlKa - microgram per kilogram 
J - value ir estimated 

81 J 41 
33 J 89 J 

350 300 J 

1800 

11 J 
53 
31 J 

340 
8.9 

8 J 

38 J 



TABLE 4- 11 

SITE 6 LOT 201 SURFACE SOIL 

POSRIVE DFXEcrION SUMMARY 

REMEDIAL INVBSTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 6-201A.SB27.00 6-201A-SB28-00 6-201A-SB29-00 6-201A-SB3-00 6-201A-SB30-00 6-201A-SB31.00 
Depthz 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 8127192 8127192 8/27/92 8128192 8127192 8/27/92 

Lab Id: 00447-25 00447-27 00447-29 00452-05 0044732 00453-01 

Units 

PESTICIDEmCBS 
DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
PCB-1248 
PCB-1260 

UG/KG 

UG/KG 
UG/KG 
UGfKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

Ip VOLATILES 

METHYLENE CHLORIDE UG/KG 
ACETONE UG/KG 
1,&l-TRICHMROETHANE UGiKG 

SEMIVOLATILES 

I,4-DICHLOROBENZENE UG/KG 
PHENANTHRENE UG/KG 
DI-N-BUTYL PHTHALATE UG/Ko 
FLUORANTHENE UG/KG 
PYRENE UG/KG 
BENZO(A)ANTHRACENE UG/KG 
CHRYSENE UG/KG 
BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 
DI-N-OCTYL PHTHALATE UG/Ko 

BENZO(B)FLUORANTHENE UG/KG 
BENZO(K)FLUORANTHENE UG/KG 
BENZO(A)PYRENE UGIKG 

17 

4 J 

11 J 4 

500 J 

48 J 

350 64 

8.4 

3.5 J 

34 

UG/KG - microgram per kilogram 
f  - value is estimated 



TABLE 4-l 1 
SlTE 6 LOT 201 SURFACE SOIL 

POSITIVE DmECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LETEUNE, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-201A-SB32-00 6.201A.SB34.00 6-201A-SB35-00 6.201A-SB36-00 6-201A-SB37.00 6-201A-SB4-00 

Depth: 0 - 6” o-6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 
Date Sampled: 8127192 8127192 8127192 8127192 8127192 812 8/92 

Lab Id: 00453-03 00453-05 00453-07 00453-10 00452-19 00452.08 
Units 

~ESTICIDEiPCBS 
DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
ALPHA CHLGRDANE 
GAMMACHLGRDANE 
PCB-1248 
PCB-1260 

VOLATILES 

2s METHYLENE CHLGRIDE UG/KG 
ACETONE UGKG 
l,l,l-TRICHLOROETHANE UGlKo 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 
DI-N-OCTYL PHTHALATE UG/KG 
BENZO(B)FLUORANTHENE UG/KG 
BENZO(K)FLUORANTHENE UG/KG 
BENZO(A)PYFW!E r lmlp-2 1-11 v  

SEMIVOLATILES 
1 ,I-DICHLGROBENZENE 
PHENANTHRENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 

UG/KG 
UGiKG 
UG/KG 
UGfKG 
UG/KG 
UGfKG 
UGfKG 
UGfKG 

7.4 

14 

160 
20 J 

320 

8.1 J 

32 J 4.6 J 
4.4 J 8.9 J 
16 44 J 

26 J 

88 J 

UQ/Ko - microgram per kilogram 
J - value is estimated 



TABLE 4-I 1 

SlTE 6 LOT 201 SURFACE SOIL 

POSlTIVE DEFECTION SUMMARY 

REMEDIAL INVBSTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 6.201A.SBS-00 6-20 1 A-SB7-00 6.201A-SB8-00 6.201 A-SB9-00 6.201B-SBlO-00 6-201B-SBl l-00 

Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” o-6” 0 - 6” 

Date Sampled: 8126192 8126192 8126192 8126192 8128192 813 1192 

Lab Id: 00438.01 00438.05 00438.08 00438-10 00452-29 00463.04 
Units 

PESTICIDE/PCBS 

DIELDRIN 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

ALPHA CHLGRDANE 

GAMMA CHLORDANE 

PCB-1248 

PCB-1260 

UG/KG 5.8 J 

UG/KG 380 

UG/KG 11 J 

UC/KG 570 

UG/KG 

UGlKG 

UG/‘KG 

UC/KG 

VOLATILES 

METHYLENE CHLORIDE UG/KG 

ACETONE UG/KG 

l,l,l-TRICHLOROETHANE UG/KG 

5.7 J 

5.6 J 

25 J 

14 J 27 J 

SEMIVOLATILES 

1,CDICHLOROBENZENE UG/KG 

PHENANTHRENE UG/KG 

DI-N-BUTYL PHTHALATE UGlKG 

FLUORANTHENE UGiKG 

PYRENE UG/KG 

BENZO(A)ANTHRACENE UGlKG 

CHRYSENE UG/KG 

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 

DI-N-OCTYL PHTHALATE UG/KG 

BENZO(B)FLUORANTHENE UG/KG 

BENZO(K)FLUORANTHENE UGIKG 

BENZO(A)PYRENE IJGiKG 

UC/KG - microgram per kilogram 

J - value ia estimated 

18 

55 J 4 3 4.8 J 



TABLE 4-11 

SlTE 6 LOT 201 SURFACE SOIL 

POSFIVE DETECTION SUMMARY 

REMEDIAL INVJZSTIOATION cTo-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORQANICS 

Parameter 

Sample No: 6-201B-SB13-00 6.201B-SB15.00 6-201B-SB16-00 6.201B-SB17-00 6-20 l B-SB20-00 6-201B-SBZI-00 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 8126192 8126192 8126192 8126192 8127192 8127192 

Lab Id: 00438.16 00448.03 00448-06 00446-15 00448.13 00448.15 
Units 

PESTICIDJWCBS 
DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
ALPHACHLGRDANE 
ffAMMACHLGRDANE 
PCB-1248 
PCE-1260 

UGIKG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 

Ip 
w 

VOLATtLES 

% 
METHYLENE CHLORIDE UG/KG 
ACETONE UGiKG 
1,1,1 -TRICHLOROETHANE UGIKG 

SEMIVOLATILES 
1,CDICHLOROBENZENE UGiKG 
PHENANTHRENE UGiKG 
DI-N-BUTYL PHTHALATE UGlKo 
FLUORANTHENE UG/KG 
PYRENE UGIKG 
BENZO(A)ANTHRACENE UG/KG 
CHRYSENE UGiKG 
BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 
DI-N-OCTYL PHTHALATE UG/KG 
BENZO(B)FLUORANTHENE UG/KG 
BENZO(K)FLUORANTHENE UG/KG 
BENZG(A;PYRENE UGIKG 

7.5 J 42 J 
94 310 J 

68 J 

9.5 

34 

UG/KG - microgram per kilogram 
J - value is estimated 

20 J 
16 J 

200 J 

4.3 

3.9 4.2 

37 J 



TABLE 4-l 1 

SITE 6 LOT 201 SURFACE SOIL 

POSlTIVE DBTBCPION SUMMARY 

REMEDIAL INVBSTIGATION O-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 6-201B-SBZZ-00 6-20 lB-SB24.00 6-201B-SB25-00 6-20 l B-SB27-00 6-201B-SB3-00 6-201B-SB31-00 

Depth: 0 - 6” O-6” O-6” 0 - 6” 0 - 6” 0 -6” 

Date Sampled: 8127192 8127192 8l27l92 8l27l92 8126192 8127192 

Lab Id: 00448-l 8 00453-14 00452-31 00453-18 00446-07 00453.27 

Unite 

PESTICIDWPCBS 

DIELDRIN 

4.4’.DDE 

4,4’-DDD 

4,4’-DDT 

ALPHA CHLORDANE 

GAMMA CHLORDANE 

PCB-1248 

PCB-1260 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

9 VOLATILES 

METHYLENE CHLORIDE UG/KG 

ACETONE UG/KG 

1,l.l.TRICHlCROETHANE UG/KG 

SEMIVOLATILES 

1,4-DICHLOROBENZENE UGfKG 

PHENANTHRENE UG/KG 

DI-N-BUTYL PHTHALATE UG/KG 

FLUORANTHENE UG/KG 

PYRENE UG/KG 

BENZO(A)ANTHRACENE UG/KG 

CHRYSENE UG/KG 

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 

DI-N-OCTYL PHTHALATE UG/KG 

BENZO(B)FLUORANTHENE UG/KG 

BENZO(K)FLUORANTHENE UG/KG 

BENZO(A)PYRENE UG.KG 

150 J 

330 J 

120 230 

17 J 

130 J 210 

31 J 

310 J 

9 J 

19 J 

5.2 

5 

UGlKG - mlcrogrem per kilogram 

J - value is estimated 



TABLE 4-l 1 

SD-E 6 LOT 201 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION Cl-O-0133 

MCB CAMP LFJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 6-201B-SB32-00 6-201B-SB33-00 6-20 l B-SB34-00 6.201B-SB35-00 6.201B-SB36-00 6.201B-SB37-00 

Depth: 0 -6" 0 -6" 0 -6" 0 -6" O-6" 0 -6" 

Date Sampled: 8/27/92 8128192 8l27l92 8127192 8127192 8127192 

Lab Id: 00453-29 0045233 00453.32 00453-34 00453.36 00452-36 
Units 

PESTICIDWPCBS 

DIELDRlN 

4,4’-DDE 

4.4’-DDD 

4.4’-DDT 

ALPHA CHLORDANE 

GAMMACHMRDANE 

PCB-1248 

PCB-1260 

UG/KG 

UG/KG 

UGlKG 

UG/KG 

UGfKG 

UG/KG 

UG/‘KG 

UG/KG 

e VOLATILES 

METHYLENE CHLORIDE UG/KG 

ACETONE UG/KG 

I,l,l-TRICHLGROETHANE UGiKG 

SEMIVOLATILES 

1,4-DICHLOROBENZENE UGlKG 

PHENANTHRENE UGfKG 

DI-N-BUTYL PHTHALATE UG/KG 

FLUORANTHENE UGfKG 

PYRENE UG/KG 

BENZO(A)ANTHRACENE UG/KG 

CHRYSENE UG/KG 

BIS(2ETHYLHEXYL)PHTHALATE UG/KG 

DI-N-OCTYL PHTHALATE UGlKG 

BENZO(B)FLUOlWNTHENE UG/KG 

BENZO(K)FLUORANTHENE UGfKG 

BENZO(A)PYRENE UG/KG 

4.9 J 110 J 

6.6 J 130 J 

37 J 

43 J 

38 J 

39 J 

100. J 

61 J 

170 

230 

370 200 

21 J 18 J 

800 190 

26 J 

180 J 

UG/KG - microgram per kilogram 

J - value is estimated 



TABLE 4-11 
SlTE 6 LOT 201 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LJHEUNE, NORTH CAROLINA 
ORQANICS 

Sample No: 6-201B.SBS-00 6-201B-SB6-00 6-201B-SB7-00 6-201B.SB7A-00 6-201B-SB8-00 6-201C-SB14-00 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 8127192 8127192 8128192 8126192 8128192 8128192 

Parameter 
Lab Id: 00446-10 00446-12 00452-22 00547-01 00452.24 00456-05 

Units 

PESTICIDElPCBS 
DIELDRlN 
4,4’-DDE 
44’.DDD 
4.4’.DDT 
ALPHA CHLGRDANE 
GAMMA CHLORDANE 
PCB-1248 
PCB-1260 

UG/KG 
UG/KG 
UG/KG 20 J 
UG/KG 98 J 
UG/KG 
UG/KG 
UGiKG 
UG/KG 

VOLATILES 
METHYLENE CHLORIDE UG/KG 
ACETONE UG/KG 
l,l,l-TRICHLOROETHANE UG/KG 

SEMIVOLATILES 
1,CDICHLGROBENZENE UG/KG 

PHENANTHRENE UGfKG 
DI-N-BUTYL PIITHALATE UGfKG 
FLUORANTHENE UG/KG 
PYRENE UG/KG 
BENZO(A)ANTHRACENE UG/KG 
CHRYSENE UGlKG 
BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 
DI-N-OCTYL PHTHALATE UG/KG 
BENZO(B)FLUORANTHENE UG/KG 
BENZO(K)FLUORANTHENE UG/KG 
BENZG(A;l’YRENE UGKG 

0.98 J 
3 J 

7J 

140 

62 J 

4 J 

4.8 
12 J 

UGfKG - microgram per kilogram 
J - value is estimated 



TABLE 4-l 1 

SlTE 6 LOT 201 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6.201C-SBZl-00 6-201C-SB33.00 6-201~SB34.00 6-201C-SB35-00 6.201C:SB36-00 6.201C-SB37.00 

Depth: 0.6” 0 -6" O-6" O-6" O-6" 0 - 6” 

Date Sampled: 8/28/92 8/31/92 8129192 8129192 8129192 8129192 

Parameter 
Lab Id: 00456.16 00474.03 0045636 0045639 00456-41 00457.14 

Units 

PESTICIDEX’CBS 

DIfiLDRlN 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

ALPHA CHLORDANE 

WhIMA CHLGRDANE 

PCB-1248 

PCB-1260 

UGIKG 

UG/KG 15 

UG/KG 

UG/KG 31 

UG/KG 

UG/KG 

UG/KG 

UGlKG 

40 J 270 J 

6.1 J 20 J 

42 J 520 J 

25 60 

3.9 67 J 

24 J 190 

F 
E 

VOLATILES 

(0 METHYLENE CHLORIDE UGIKG 

ACETONE UG/KG 

I,l,l-TRICHLOROETHANE UG/KG 

SEMIVOLATILES 

1,4-DICHLOROBENZENE UG/KG 

PHENANTHRENE UG/KG 

DI-N-BUTYL PHTHALATE UGiKG 

FLUORANTHENE UG/KG 

PYRENE UG/KG 

BENZO(A)ANTHRACENE UG/KG 

CHRYSENE UG/KG 

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 

DI-N-OCTYL PHTHALATE UG/KG 

BENZO(B)FLUORANTHENE UGiKG 

BENZO(K)FLUORANTHENE UG/KG 

BENZO(A)PYRENE UG.lKG 

23 

77 J 

99 J 

47 J 

88 J 

160 J 

46 J 

?8 J 

36 J 

0 
94 J 

75 J E 

63 J 6 
A 

44 J 

67 J Y 

Y 

UGlKo - microgram per kilogram 

J - value is estimated 



TABLE 4-l 1 

SlTE 6 LOT 201 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-201CSB38.00 6-201C-SB39-00 

Depth: 0 - 6” 0 - 6” 

Date Sampled: 8l3 1192 8f3 l/92 

Lab Id: 00474-05 00474-07 

Parameter Units 

PESTICIDIQPCBS 

DIELDRIN 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

ALPHA CHLORDANE 

GAMMA CHLORDANE 

PCB-1248 

PCB-1260 

UG/KG 

UG/KG 

UG/KG 

UGiKG 

W/KG 

UG/KG 

UGiKG 

UG/KG 

VOLATILE8 

METHYLENE CHLORlDE 

ACETONE 

l,I,l-TRICHLOROETHANE 

UG/KG 

UG/KG 

UG/KG 

UGiKG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

BIS(2ETHYLHEXYL)PHTHALATE UGfKG 

DI-N-OCTYL PHTHALATE UG/KG 

BENZO(B)FLUORANTHENE UG/KG 

BENZO(K)FLUORANTHENE UG/KG 

BENZO(A)PYRENE UGIKG 

SEMIVOLATILES 

LCDICHLOROBENZENE 

PHENANTHRENE 

DI-N-BUTYL PHTHALATE 

FLUORANTHENE 

PYRENE 

BENZO(A)ANTHRACENE 

CHRYSENE 

42 

UQlKQ - microgram per kilogram 

J - value is estimated 

5.1 

19 



TABLE 4-12 

SITE 6 LOT 201 SURFACE SOIL 

POSlTNE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6-201A-SB13-00 6-20lA-SBl7-00 6-20lA-SB25.00 6.201A-SB33-00 6-20lA-SB37.00 6-201B-SBl3.00 

Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 8126192 8126192 8127192 8127192 8127192 8126192 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLKJM 

CADMIUM 

CALCIUM 

CHROMIUM 

Ip 
COBALT 

5 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

VANADIUM 

ZINC 

MGKG 

MGiKQ 

MGIKG 
MGKG 

MG/KG 

MGIKG 
MGlKG 
MGIKG 
MGKG 

MGIKG 
MO/KG 

MG/KG 

MGIKG 
MGIKG 

MO/KG 

MO/KG 

MGIKG 

MO/KG 

MGIKG 

1670 

1.8 JB 

10.3 B 

1420 952 2170 

1.8 JB 1JB 

7.6 B 5B 

3320 1020 

1.4 B 

5.9 B 6.7 B 

0.87 JB 

122000 

8.5 

165000 47800 91400 

7.8 3.5 6.1 J 

80200 129000 

7.2 J 8 

4.2 JB 

2290 

78 

1740 

21.6 

3.9 JB 

2330 

36.1 

2010 

25.7 

0.78 JB 

969 

26.2 

726 B 

8.8 J 

1.2 JB 

1580 

8 J 

1250 

11.7 J 

1.8 JB 

2040 

24 

1200 

13.3 J 

0.85 B 

2670 

6.1 

1680 

26.9 

139 I3 144 B 123 B 182 B 156 B 

104 JB 

2.1 B 

6 

213 JB 

4.8 B 

26.1 

282 JB 

4B 

20.1 

155 JB 

3.9 B 

165 JB 

6.2 B 

11 

203 JB 

3.9 B 

9.8 

Mtl/W - milligmm per kihgmm 

B-reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (!DLj 

J - value is estimated 

JB - value is estimated below the CRDL, but greater thanthe IDL 



TABLE 4-12 
SITE 6 LOT 201 SURFACE SOIL 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION (X0-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL MBTALS 

Sample No: 6.201B-SB17-00 6.201B-SB25-00 6-201B-SB33-00 6-201B-SB37.00 6-201C-SB13-00 6-201~.SB17-00 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 8126192 8127192 8l28l92 8127192 813 1191 8129192 

Parameter 
Lab Id: 00446-15 004523 1 00452.33 0045236 00474-o 1 00457-09 

Units 

ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMKJM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESlUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 
SODIUM 
VANADIUM 
ZINC 

MO/KG 
MGlKG 
MO/KG 
MGfKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MG/KG 
MG/KG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGKG 
MGlKG 

3510 1120 1530 
7.5 
9.4 B 

2480 5520 2120 
0.92 B 2.7 

7B 5.7 B 7B 8.2 B 8B 

1.4 s 
205000 

14.3 J 

1.5 3 
286000 

21.6 
1.3 JB 

27.8 
4260 

47 J 
3980 

204 J 
3.7 B 

539 B 

0.71 JB 0.51 JB 
182000 10800 

10.2 J 6.2 
111000 

8.2 
149000 J 

7.9 

1.4 JB 15.9 
2200 3210 

6.4 25.9 
1550 3090 
21.1 35.7 

8.4 J 1JB 1.9 JB 
2840 2700 2010 

9.8 3.6 R 2.7 
2390 367 B 1970 
31.3 4.2 J 51.4 

254 B 321 B 275 B 179 B 277 B 

238 JB 312 JB 270 JB 280 JB 
6.1 B 5.7 B 13.7 5.9 B 

14.7 59.3 135 J 19.9 

202 JB 
8B 6.5 B 



TABLE 4-12 

SITE 6 LOT 201 SURFACE SOIL 

POSlT.IVB DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6.201~.SBZS-00 6-201~.SB33.00 6-201~.SB37-00 6.201C-SB38-00 6-201C-SB39.00 

Depth: 0 - 6” 0 - 6” o-6” 0 - 6” o-6” 

Date Sampled: 8128192 813 1192 8129192 8t3 1192 8i3 1192 

Lab Id: 00457-12 00474.03 00457-14 00474-05 00474-07 

Parameter Units 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

VANADIUM 

ZINC 

MO/KG 

MG/KG 

MG/KG 

MGIKG 

MGIKG 

MGlKo 

MO/KG 

MGfKG 

MO/KG 

MO/KG 

MG/KG 

MGKG 

MG/KG 

MGKG 

MO/KG 

MGiKG 

MGIKG 

MO/KG 

MG/KG 

1290 

5.7 J 

5.5 B 

0.22 B 

0.92 J 

261000 J 

10.1 

1.3 JB 

1.7 JB 

2590 

1 J 

3100 

145 

6.4 JB 

567 B 

2.2 J 

269 JB 

18.3 

13.8 

2960 1660 

2 J 9.7 J 

9B 8.2 B 

0.58 JB 

25800 

5.4 

5.9 J 11.4 

2380 2580 

33,2 R 31.8 

495 B 1890 

14 J 31.4 

149 B 

41.6 JB 

6.3 B 

46.8 

1.4 J 

113000 J 

12.9 

197 B 

212 JB 

5.6 JB 

95.4 

748 

0.91 B 

16.5 B 

0.58 JB 

10700 

3.1 JB 

684 

62.9 R 

200 B 

16 J 

54.5 B 

2.8 B 

23.1 

245 

3.5 JB 

402 B 

0.75 JB 

238 

25.1 R 

26 B 

4.5 J 

30.6 JB 

1.6 B 

4.6 



TABLE 4-13 

SlTE 6 LOT 201 SUBSURFACE SOIL 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIQATSON CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 6-201A-SBlO-01 6-201A-SB12-01 6-201A-SB13-01 6.2OlA-SB15.01 6-201A-SB17-01 6-201A-SB18-01 

Depth: 1-3’ 1-3’ 1-3' 1-3’ 1-3’ l-3’ 

Date Sampled: 8127192 8128192 8126192 8126192 8126192 8126192 
Lab Id: 00452-l 1 00452-16 00446-02 00447.04 00446-04 00447-08 

Units 

PESTICIDElPCBS 

4$-DDE UGiKG 

4,4’-DDD UG/KG 

4,4’-DDT UG/KG 

VOLATILES 

METHYLENE CHLORIDE UG/KG 

ACETONE UG/KG 

I,l,l-T11IClfLOl\O~~lIIWE UGKG 

TETRACHLOROETHENE UG/KG 

ETHYLBENZENE UG/KG 

TOTAL XYLENES UG/KG 

SEMIVOLATILES 

1,4-DICHLOROBENZENE UG/KG 

NAPHTHALENE UGACG 

2-METHYLNAPHTHALENE UGiKG 

DIBENZOFURAN UG/KG 

FLUORENE UG/KG 

N-NITRISODIPHENYLAMIE UG/KG 

BlS(2-ETHYLHEXYL)PHTHALATl? UG/KG 

90 8.1 5200 J 

6.8 250000 J 

125 12 J 3.5 J 19 460000 

2800 J 

54000 

38000 

97000 

2800 J 

4100 J 

3500 J 

5.8 J 

UWKG - microgram per kilogram 

J - value is estimated 



TABLE 4-13 
SlTE 6 LOT 201 SUBSURFACE SOIL 
PGSlTIVE DETECTION SUMMARY 

REMEDIAL INVESTIQATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 6.201A-SBZO-01 6-201A-SB21.01 6.20 l A-SB22-01 6.201A-SB23-01 6-20 IA-SB24-01 6-20lA-SBZS-01 
Depth: l-3’ l-3’ l-3’ l-3’ l-3’ l-3’ 

Date Sampled: 8127192 8l27l92 8/27/92 8127192 8127192 8127192 

Lab Id: 00447.13 00447.15 00447-17 00447-19 00447-21 00446-06 
units 

PESTICIDEK!DS 

4.4’.DDE 
4,4’-DDD 
4,4’-DDT 

UG/KG 15 
UG/KG 3.5 J 
UG/KG 39 

VOLATILES 

METHYLENE CHLGRIDE UG/KG 

A ACETONE UGfKG 
A l,l,l-TRlCllMROETHANB UGIKG 

G TETRACHLGROETHENE UGXG 
ETHYLBENZENE UGiKG 
TOTAL XYLENES UG/KG 

SEMIVOLATILES 

1,CDICHLGROBENZENE UG/KG 
NAPHTHALENE UGKG 
IL-METHYLNAPHTHALENE UG/KG 

DlBENZOFURAN UGIKG 
FLUORENE UG/Ko 
N-NITRISODIPHENYLAMINNE UG/KG 
BIS(2-ETHYLHEXYL)PHTHALATE UGIKG 

7.1 
9.7 J 
33 8.2 17 

6.4 J 
23 

4 J 

36 J 

UG/KG - microgram per kilogram 
J - value is estimated 



TABLE4-13 

SITE 6 LOT 201 SUBSURFACE SOIL 

POSlTIVE DEI’ECT.ION SUMMARY 

REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORC3 ANICS 

Sample No: 

Depth: 
Date Sampled: 

6-20 1 A-SB26.0 1 

l-3’ 
8127192 

6.201A-SB27.01 

1-3’ 

8127192 

6.201A-SB28-02 

3 -5’ 

8127192 

6-2OlA-SB33-02 

3 - 5’ 

8127192 

6-20 l A-SB37-02 6-20 l A-SB4-0 1 

3 -5’ l-3’ 

8/27/92 8128192 

Parameter 

Lab Id: 00447-24 00447-26 00447-28 00452-18 00452-20 00452.09 

Units 

PESTICIDEmCBS 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

VOLATILES 

METHYLENE CHLORIDE 

ACETONE 

I,l,l-TRICHLOROETHANE 

TETRACHLOROETHENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/KG 

UG/Ko 

UG/KG 

UGiKG 

UG/KG 

UGIKG 

UG/KG 

UG/KG 

UG/KG 

3.9 J 11 J 7.1 

10 35 J 24 

SEMIVOLATILES 

1,4-DICHLOROBENZENE UG/KG 

NAPHTHALENE W/KG 

2-METHYLNAPHTHALENE UGfKG 

DIBENZOFURAN uolKo 

FLUORBNE UG/KG 

N-Nl’~~lSOI~IPIll~NYl,AMlN~~ I Wti(1 

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 

36 

7.1 J 

36 J 3.5 J 12 J 

12 J 

51 J 

UWKQ - microgram per kilogram 

J - value is estimated 



TABLE 4-13 
SlTE 6 LOT 201 SUBSURFACE SOIL 
POSM’IVE DmECTION SUMMARY 

REMEDIAL INVESTIQATION CTO-0133 
MCB CAMP LBJEUNE, NORTH CAROLINA 

ORQANICS 

Parameter 

Sample No: 6-201A.SB9-02 6.201B-SBlO-01 6.201B-SB13.02 6-201B-SBlS-01 6-201B-SB15-02 6-201B-SB16-02 
Depth: 3 -5’ l-3’ 3-5’ l-3’ l-3’ 3-5’ 

Date Sampled: 8126192 8128192 8126192 8126192 8126192 8126192 

Lab Id: 00438-l 1 0045230 00438.17 00448-04 00448-05 00448-07 

Units 

PESTICIDEIPCBS 
4,4’-DDE 
4,4’-DDD 
4.4’.DDT 

UG/KG 
UG/KG 
UG/KG 

VOLATILES 
METHYLENE CHLORIDE UG/KG 

F 
ACETONE UG/Ko 

l,l,l-TRICHLOROETHANE UGlKG 

TETRACHLGROETHENE UGIKG 
ETHYLBENZENE UGKG 
TOTAL XYLENES UG/lCG 

SEMNOLATILES 
1,4-DICHLOROBENZENE UG/KG 
NAPHTHALENE UG/KG 
2-METHYLNAPHTHALENE UG/KG 

DIBENZOFURAN UGIKG 

FLUORENE W/KG 
N-NITRISODIPMENYLAM\MlNE UG/KG 

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 

13 J 
5.5 46 J 
10 J 88 J 

160 J 

3.6 

7.5 J 
53 J 

340 J 

UQ/KQ - microgram per kilogram 
J - value is estimated 



TABLE 4-13 
SITE 6 LOT 201 SUBSURFACE SOIL 
POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIQATION CTO-0133 
MCB CAMP LBJEUNE, NORTH CAROLINA 

ORQANICS 

Parameter 

Sample No: 6-201B-SB17.02 6.201B-SB19-02 6.201B-SBZ-03 6-201B.SB25-01 6-201B-SB3-02 6-201B.SB33.01 
Depth: 3-S 3-S 5 -7' l-3’ 3 -5’ l-3’ 

Date Sampted: 8126192 8127192 8126192 8127192 8126192 8l28l92 

Lab Id: 00446.16 00448-12 00438-15 0045232 00446.08 0045235 

Units 

PESTICIDEQ’CBS 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 

UGIKG 66 

UG/KG 6.8 J 36 J 63 J 
UGKG 43 J 5.1 86 J 91 J 88 J 

VOLATILES 
METHYLENE CHLGIUDE UGIKG 
ACETONE UGiKG 130 J 

e UGlKG e l,l,l-TRICHLOROETHANE 
lb 
03 

TETRACHMROETHENE UGKG 
ETHYLBENZENE UG/KG 
TOTAL XYLENES UG/KG 

SEMIVOLATILES 
1.4.DICHMROBENZENE UG/KG 
NAPHTHALENE UG/KG 
2-METHYLNAPHTHALENE UG/KG 
DIBENZOFURAN UGn<G 

FLUORENE UG/KG 
N-NITRISODIPHENYLAMME UG/KG 
BIS(2.ETHYLHEXYL)PHTHALATE UG/KG 

46 J 

79 J 

UU/KG - microgram per kitogram 
J - value is estimated 

25 J 



TABLE 4-13 
SlTE 6 LOT 201 SUBSURFACE SOIL 
POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIOATION CI’O-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORQANICS 

Parameter 

Sample No: 6-201B.SB36-02 6-201B-SB37-01 6-201B.SBS-02 6-201B-SB6-01 6.201B-SB6-02 6-201B-SB7-01 
Depth: 3-o l-3’ 3-s 1-3 3 - 5’ I-3’ 

Date Sampled: 8/27/92 8127192 8l27l92 8127192 8127192 8128192 
Lab Id: 00453.37 0045237 00446.11 00446.13 00446.14 00452-23 

Units 

PESTICIDE/PCBS 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 

UG/KG 4.5 1.4 J 
UGACG 6 J 2.4 J 0.58 J 
UGKG 4.5 39 J 3.6 J 3.4 J 

VOLATILES 
METHYLENE CHLORIDE UG/KG 

F 
iCETONE UGIKG 

!z 
l,l,l-TRICHLOROETHANE UGlKG 

CD TETRACHLOROETHENE UGKG 
ETHYLBENZENE UG/KG 
TOTAL XYLENES UG/KG 

SEMIVOLATILES 
l,4-DICHLOROBENZENE UG/KG 
NAPHTHALENE UG/Ko 
IL-METHYLNAPHTHALENE UGlKG 
DIBENZOFURAN UGlKG 
FLUORENE UGlKG 
N-NITRISODIPHENYLAMINE UG/KG 
BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 

96 J 

94 J 

UG/KG - microgram per kilogram 
J - value is estimated 

4J 



TABLE 4-13 

SlTE 6 LOT 201 SUBSURFACE SOIL 

POSlTlVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 6-201B-SB9-01 6-201~.SB33-01 6.201C-SB35-02 6.20 lC-SB37.02 6.201C-SB38.01 

Depth: l-3’ l-3 l-3’ 1-3’ 0 -3’ 

Date Sampled: 8f28l92 8f3 l/92 8f29f92 8129192 8f3lf92 

Lab Id: 00452-28 00474-04 00456-40 00457-15 00474-06 

Units 

PESTICIDEmCBS 

4,4’-DDE 

4,4’-DDD 

4.4’.DDT 

UG/Ko 70 24 

UG/KG 5 J 

UG/KG 170 22 4.8 J 

VOLATILES 

METHYLENE CHLORIDE UG/KG 

ACETONE UGKG 

I.&l-TRICHLOROETHANE UGKG 

TETRACHLGROETHENE UGiKG 

ETHYLBENZENE UGKG 

TOTAL XYLENES UG/KG 

B 

l/l-DICHLGROBENZENE UG/TSG 

NAPHTHALENE UG/KG 

2.METHYLNAPHTHALENE UG/KG 

DIBENZOFURAN UG/Ko 

FLUORENE UG/KG 

N-NITRISODlPHENYLAMlNE W/KG 

BIS(2-ETHYLHEXYL)PHTHALATE UGKG 

110 

4 J 

810 

UGXG - microgram per kilogram 

J - value is estimated 



TABLE 4-14 

SlTE 6 LOT 201 SUBSURFACE SOIL 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL MWALS 

Sample No: 6.201 A-GWZZ-02 6-201A-GW22-04 6-201A-SB17-01 6.2OlA-SBZS-01 6.2OlA-SB33-02 6.2OlA-SB37-02 

Depth: 4 - 6’ S-10’ l-3’ l-3’ 3 - 5’ 3-5’ 

Date Sampled: 9124192 9124192 8126192 8127192 8127192 8127192 

Lab Id: 00536.28 00536-29 00446-04 00446-06 00452-l 8 00452-20 

Parameter Units 

ALUMINUM MGIKG 

ARSENIC MG/KG 

BARIUM MG/KG 

CADMIUM MG/KG 

CALCIUM MG/KG 

CHROMIUM MGIKG 

COPPER MO/KG 

IRON MGKG 

LEAD MO/KG 

MAGNESIUM MO/KG 

MANGANESE MO/KG 

POTASSIUM MGIKG 

SODIUM MO/KG 

VANADIUM MGIKG 

ZINC MGrKG 

2840 J 904 J 4540 

0.95 JB 

5.1 B 

2020 

0.79 JB 

5.2 B 

1410 1290 

2.8 JB 1.3 JB 

86.6 B 

2.7 J 

3390 

5.1 

1370 

1.9 

0.77 JB 

223 

2.1 

43.2 B 

1.4 JB 

68 B 84 B 

1.6 JB 6.7 J 1.6 JB 

446 J 232 J 

2 0.99 

57.3 B 21.1 B 

1.8 JB 1.7 JB 

76.7 B 37 JB 

3610 

4.2 

66.5 B 

2.3 JB 

137 157 

2.5 1.9 

20.3 B 22.5 B 

0.53 JB 1.6 JB 

10.6 JB 31.7 JB 

2.6 JB 0.83 JB 18.1 1.5 B 

2.3 B 2.6 B 

MG,KG - Jrnilligram p:r ki!ogs?nl 

B - reported value is less than Contract Required Detection Liit (CRDL), but greater than Instrument Detection Limit (IDL) 

J - value is estimated 

JB - value is estimated below the CRDL, but greater than the IDL , 



TABLE 4-14 
SlTE 6 LOT 201 SUBSURFACE SOIL 
POSlTIVE DETECTION SUMMARY 

REMEDIAL INVEsTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6-201B-SB13-02 6.201B.SB17-02 6.201B-SB25-01 6.201B-SB33-01 6.201B-SB37-01 6-201C-SB13-01 
Depth: 3-5 3-5' 1-3 l-3’ l-3’ l-3' 

Date Sampled: 8126192 8126192 8/27/92 8127192 8127192 813 1192 

Lab Id: 00438-17 00446-16 00452-32 00452-35 00452-37 00474-02 

Parameter Units 

ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMlUM 
COPPER 

A 
#!.a IRON 

LEAD 
MAGNESlUM 
MANGANESE 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

MGIKG 
MO/KG 
MGIKG 
Ma/KG 

MGIKG 

MGIKG 
MGIKG 
MO/KG 

MGIKG 
MGIKG 
MO/KG 
MGIKG 
Ma/KG 
MGIKG 
MGKG 

2670 

0.79 B 

653 B 
3.8 

2000 

3.4 

42.6 B 
2.2 B 

10.6 JB 
4.1 B 

1580 1290 
1.8 JB 

8.2 B 

85.1 B 943 832 B 
1.3 JB 2.3 J 

0.85 JE 0.71 JB 
221 243 699 
1.6 2 2 

24.3 B 21.2 B 43.6 B 
0.77 JB 1.1 JJ3 1.6 JB 

11.4 JB 

0.96 B 
1.8 B 

1850 

5.8 B 

14.2 JB 
2.6 B 

MG.lKG - milligram pex kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Liit (IDL) 
J-value is estimated 
JB -value is estimated below the CRDL, but greater than the IDL 

365 3390 

0.66 B 
4.2 Jl3 

0.63 JB 

243 B 508 B 

0.44 Jl3 

173 2470 

0.87 2R 

13.7 B 81.3 B 
0.8 JB 1.8 JB 

87.1 B 
11.7 JB 

4.3 B 



TABLE 4-14 

SITE 6 LOT 201 SUBSURFACE SOIL 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6-201C-SB17-03 6-201C-SBZS-02 6-201~.SB33-01 6-201~.SB37-02 6.201~.SB38-01 6.201~.SB39-04 

Depth: S-7' 3-5' 1-3’ 3 - 5' 1-3' 5-r 

Date Sampled: 8/29/92 8128f92 813 l/92 8129192 8131192 S/31/92 

Lab Id: 00457-10 00457.13 00474-04 00457-15 00474.06 00474.08 

Parameter Units 

ALUMINUM 

ARSENIC 

BARIUM 

CADMtUM 

CALCIUM 

CHROMIUM 

If 
COPPER 

P IRON 

SI: LEAD 

MAGNESIUM 

MANGANESE 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

MGKKl 

MG/KG 

MG/KG 

MO/KG 

MG/KG 

MO/KG 

MO/KG 

MO/KG 

MGKCG 

MGKG 

MG/KG 

MO/KG 

MGiKG 

MO/KG 

MGXG 

841 

123 JB 17100 J 

0.84 B 1.7 B 

372 626 

1 1.2 

33.5 B 259 B 

1.6 JB 12.6 J 

1.3 JB 2.4 JB 

1940 3150 

0.65 B 

7.6 B 

2750 

0.73 JB 

1040 

2.5 R 

105 B 

10.7 J 

67.1 B 

2.6 B 

5.6 

3590 3620 2970 

907 JB 

2.5 

252 

1.9 

35.6 B 

1.7 JB 

1.5 JB 

MG/KG - milligram per kilogram 

B - reported value is less than Contract Required Detection Liiit (CRDL), but greater than Instrument Detection Lit (IDL) 

J - value is estimated 

JB - value is estimated below the CRDL, but greater than the IDL 

7.6 B 6.5 B 

0.57 JB 

4410 

6 

1.7 JB 

456 

11.5 R 

133 B 

7.5 J 

84.7 B 

0.65 JB 

833 

2.7 R 

86.8 B 

2.6 JB 

187 B 

3B 

11.6 

4.7 B 



CLEJ-01272-3.13-08/20/93 

TABLE 4-15 
SITE 6 LOT 203 SURFACE SOIL. 

POSlTIVEDBl-ECTIONSUMhtARY 
REMEDIAL INVESTIGATION CKI-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-203DDT-SB1-00 6-203DDT-SB1O-OO 6-203DDT-SB13-00 6-203DDT.SB16-00 

Depth: O-6” O-6” O-6” o-6” 
Date Sampled: PMP2 P/PI92 PIP/P2 P/PIP2 

L&Id: 00496-01 00496-14 00497-15 00497-19 
Parameter Name Units 

PESTIcrDEmcBS 

DIELDRlN 
4,4’-DDE 
ENDRIN 
ENDGSULFAN II 
4,4’-DDD 
4,4’-DDT 
ALPHACHLGRDANE 
GAMMACIUORDANE 
PC51248 
PCB-1254 
PCB-1260 

UG/KG 

UG/KG 
UG/KG 

UGIKG 

UGKG 
UGKG 
UG/KG 
UGfKG 
UGfKG 
UGKG 
UGKG 

x---=- 
VOLATILES 

:ETGNE 
1,1,1-TRICHLGROETHANE 
TGLUENE 

SEMIVOLATILES 

1,4-DICHLGROBENZENE 
1,2-DICHLGROBENZENE 
NAPHTHALENE 
2-h4ETIiYLNAPHTHALENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PENTACHLGROPHENOL 
PHENANTBRENE 
ANTHRACENE 
DI-N-BUIYL PHTHALATE 
FLuoIuwMENE 
CARBAZGLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLGROBENZIDINE 
BENZG(A)ANTHRACENE 
CHRYSENE 

UGKG 
UGiICG 
UG/ICG 

UGfKG 
UG/KG 
UGJKG 
UG/KG 
UGiKG 
UG/ICG 
UGlKG 
UGKG 
UG/KG 66J 
UG/KG 
UGKG 
UGIKG 130 J 
UG/KG 
UG/ICG 140 J 

UGiICG 
UG/KG 
UGACG 64J 
UGKG 58 J 

BIS(2-ETHYLHEXYL)P HTHALATE UGiKG 
BENZG(B)FLUORANTHENE UGKG 
BENZG(K)FLUORANTHENE UG/KG 
BENZG(A)PYRENE UG/KG 

y-WDENG(1,2.3-CD) PYRENE UG/KG 
ENZG(G,H,I)PERYLENE UGKG 

21 

6.9 

5.7 J 3.8 J 6.4 J 

4.4 J 
5.2 J 

15 J 18 J 

230 J 

91 J 
42 J 
57 J 
42 J 

UGACG - microgram per kilogram 
J - value is estimated 

4-154 



CLEJ-01272-3.113-08/20/93 

TABLE 4-15 
SlTJ3 6 LOT 203 SURFACE SOIL 

POSITIVE D-ON SUMMARY 
REMEDIAL INVESTIGATION cTQo133 

MCB CAMP LEBHJNE, NORTH CAROLINA 
ORGANICS 

Sample No: 6-203DDT-SB18-00 6-203DDT-SB2-00 6303DDT-SB21-00 6-203DDT-SB23-00 
Depth: O-6” o-6” O-6” 0.6” 

Date Sampled: 9lm2 9/9/92 9L2l92 9m92 
L&Id: 00485-06 00496-l 1 00485-13 00485-18 

Parameter Name 

PESTICIDJWCBS 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFANII 
4,4’-DDD 
4,4’-DDT 
ALPHACHLGRDANE 
GAMMACHLGRDANE 
PC51248 
PCB-1254 
PCB-1260 

VOLATILES 
“l?TONE 

_ $IXICHLOROETXANE 
TOLUENE 

SEMIVOLATILES 
1,4-DICHLGROBENZENE 
1,2-DICHLGROBENZENE 
NAFHTHALENE 
2.METBYLNAFHTHALENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FL.UORANTHENE 
CABBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLGROBENZIDINE 
BENZG(A)ANTHWCENE 
CHRYSENE 

UGKG 
UG/KG 540 J 3.8 J 7 
UG/KG 36 J 
UG/‘KG 
UGKG 180 J 
UG/KG 770 J 3.4 J 51 J 60 
UGKG 2.3 J 
UG/KG 
UGKG 
UGKG 
UGKG 

Units 

UG/KG 
UGKG 
UGiKG 

UG/KG 
UGKG 
UGKG 
UGKG 
UG/KG 
UGACG 
UGACG 
UGIKG 
UG/‘KG 
UGKG 
UGKG 
UGKG 
UG/KG 
UGIKG 
UGIKG 
UG/KG 
UG/‘KG 
UG/KG 

BIS(2ETHYLHEXYL)P HTHALATE UGlKG 
BENZG(B)FLUORANTHENE UG/KG 
BENZO(K)FLUORANTHENE UG/KG 
BENZO(A)PYRENE UGlKG 

~ENO(l,2,3CD) PYRENE UGKG 
,NZO(G,H,I)PERYLENE UGKG 

UGIKG - microgram per kilogram 
J - value is estimated 

4-155 



CLEJ-01272-3.13-08/20/93 

TABLE 4-15 
SlTE 6 LOT 203 SURFACE SOIL 

F’OSIWE DEIECTION SUMMARY 
REMEDIAL INVESTIGATION (X0-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Parameter Name 

Sample No: 
Depth: 

Date Sampled: 
L&Id: 

Units 

6203DDT-SB24-00 6-203DDT-SB25-00 6-203DDT-SB26-00 6-203DDTSB26-OOD 

O-6” O-6” O-6” o-6” 

g/10/92 9LY92 9flOf92 9/10192 

00502-20 00485-20 00502-23 00502-24 

PESTICIDwPCBs 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFANII 
4,4’-DDD 
4,4’-DDT 
ALPHACHLORDANE 
GAMMACHLORDANE 
PC51248 
PC51254 
PCB-1260 

F-x VOLATILXS 

CETONE 
1,1,1-TRKHLOROETHANE 
TOLUENE 

SEMlVOLATILES 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PENTACHLGROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUOlUNTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3.3-DICHLOROBENZEXNE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)P HTHALATE UGlKG 
BENZO(B)FLUORANTHENE UG/KG 
BENZG(K)FISJORANTHENE UGKG 
BENZG(A)PYRENE UG/KG 

,/-WDENO(l,2,3-CD) PYRENE UGKG 
JENZO(G,I-I,,I>PERYLENE UGiKG 

UG/KG 4 J 
UGACG 
UGfKG 

UGKG 
UGACG 25 4.8 J 9.2 11 

UG/KG 
UGKG 
UG/KG 4.5 J 
UGKG 6.6 J 12 20 

UG/KG 
UGKG 
UGKG 
UGiICG 
UC/KG 

19 

UGKG 
UG/KG 
UG/KG 
UG/KG 
UGlKG 
UG/KG 
UG/KG 
UGlKG 
UG/KG 
UGKG 
UG/KG 
UG/KG 
UG/KG 
UGlKG 
UG/KG 
UGKG 
UG/KG 
UG/KG 

67 J 89 J 

UG/KG - microgram per kilogram 
J - value is estimated 

4-156 



CLEJ-0127203:13-08/20/93 

TABLE 4-15 
SD-E 6 LOT 203 SURFACE SOB. 

POSIITVE DBIECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LBIEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 
Depth: 

Date Sampled: 
L&Id: 

6-203DDT-SB28-00 6-203DDT-SB3-00 6-203DDT-SB8-00 6-203OSA-SB21-00 

O@ O-6” 04” o-6” 
9fll92 9/01/92 9lYf92 8/30/92 

00485-22 0047409 0049643 00467-o 1 

Parameter Name Units 

PESTICIDE!PCBS 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
4,4’-DDT 
ALPHACHLORDANE 
GAMMACHUXDANE 
XX-1248 
PCB-1254 
PCB-1260 

UGlKG 3.6 J 
UGlKG 22 J 
UG/KG 
UGlKG 
UGKG 8.3 
UG/KG 43 
UG/KG 
UGKG 
UGfKG 
UGKG 
UG/ICG 

VOLATILES 
- CETONE 

&l-TRICHLOROETHANE 
TOLUENE 

SEMIVOLATILES 
1,4-DICHIGROBENZENE 
1,2-DICHLOROBENZENE 
NAPHTHALENE 
I-METHYLNAPHTHALENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYPENE 
BUTYL BENZYL PHTHALATE 
3J-DICHLOROBENZIDINE 
BENZO(A)ANTl-IWCENE 
CHRYSENE 

UG/KG 
UGKG 
UG/KG : 

UGlKG 
UG/KG 
UGKG 
UGKG 
Xi/KG 
UG/KG 
UGKG 
UG/ICG 
UGKG 
UG/ICG 
UG/I(G 
UG/ICG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

BIS(2-ETHYLHEXYL)P HTHALATE UGlKG 
BENZO(B)FLUORANTHEME UGiKG 
BENZO(K)FLUORANTHENE UGKG 
BENZO(A)PYRENE UGKG 

/+...,INDENO(1,2,3-CD) PYRENE UGiKG 
3ENZO(G,H,I)PERYLENE UG/KG 

9.5 J 
19 

14 J 43 

7.1 J 
31 J 91 

270 J 

100 J 

100 J 

59 J 
66 J 

140 J 

72 J 
62 J 
65 J 

160 J 

UG/KG - microgram per kilogram 
J - value is estimst~ 

4-157 



CLEJ-0127203.113-08/20/W 

TABLE 4-15 
SlTE 6 LOT 203 SURFACE SOIL 

POSlTIVE DBTECTION SUMMARY 
REMEDIAL INVBSTIGATION Cl’O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 
Depth: 

Date Sampled: 
L&Id: 

6-2030SA-SB22-00 6-203OSA-SB23-00 6-2030SA-SB24-00 6-203OSA-SB26-00 
O-6” O-6” 04‘ O-6” 

w31/92 8/30/92 8BolY2 8f3OfY2 

00467-03 00467-05 00467-07 00467-l 1 

Parameter Name hits 

PESTIC!IDE/PCBS 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
4,4’-DDT 
ALPHACHLGRDANE 
GAMMACHLORDANE 
PC51248 
PC51254 
PC51260 

VOLATILES 
,mETONE 

.,l-TRICHLOROETHANE 
TOLUENE 

SEMIVOLATHXS 
1,4-DICHLOROBENZENE 
1,2-DICHLGROBENZENE 
NAPHTHALENE 
2-METHYLNAPHTHALENE 

ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHWCENE 
DI-N-BWYL PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3.3-DICHLOROBENZIDINE 
BENZG(A)ANTHRACENE 
CHRYSENE 

UG/=KG 35 

UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 

UGKG 
UG/KG 
UGKG 

UG/KG 37 J 
UG/KG 
UG/lCG 
UG/KG 
UGilCG 
UG/KG 
UGlKG 
UGACG 
UGKG 
UGKG 
UGKG 
UGKG 
UG/KG 
UGlKG 
UG/KG 
UGlKG 
UGlKG 
UGKG 

BIS(2ETHYLHEXYL)P HTHALATE UGKG 
BENZO(B)FLUOWNTHENE W/KG 
BENZO(K)FLUOR%NTHENE UGACG 
BENZG(A)PYRENE UGACG 

,flENO(1,2fCD) PYRENE UGKG 
o,NZO(G,H,I)PERYLENE UGKG 

53 J 

700 J 

850 J 

270 J 
45 

27 J 
350 J 

160 J 

,,*- 
./ 

42ooO J 2300 J 

7 J 

68 J 

I30 J 

110 J 

62 J 
63 J 
52 J 
88 J 

61 J 

58 J 

540 

270 J 
55 J 

350 

260 J 

140 ‘J 
120 J 

55 J 
170 J 
51 J 

100 J 
55 J 

UG/KG - microgram per kilogram 
J - value is estimated 

4158 



CLEJ-01272-3.‘13-08/20/93 

TABLE 4-15 
SITE 6 LOT 203 SURFACE SOlL 

POSlTIVE DETBCTION SUhfMARY 
REMEDIAL INVESTIGATION CI’O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 6-203OSA-SB28&0 6-203OSASB29-00 6-203OSA-SB30-00 6-2030SA.-SB31-00 

Depth: O-6” o-6” O-6” O-6” 
Date Sampled: 8f3Ol92 mol92 mol92 8f3Of92 

L&Id: 00467-H 00467-17 00467-20 00467-22 
Units ParameterName 

PBSTICIDmCBs 
DIELDRIN 
4,4.-DDE 
ENDRIN 
ENDOSULFANII 
4,4’-DDD 
4,4’-DDT 
ALPHACHLORDANE 
GAMMACHLCRDANE 
PC51248 
PC51254 
Pa-1260 

VOLATILES 
,~ETONE 

,I-TRICHLCROETBANE 
TOLUENE 

SEMIVOLATILES 
l,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
NAPBTHALENE 
2-METHYLNAPHTBALENE 
ACENAFWTHBNE 
DIBENZOFURAN 
FLUORBNE 
PENTACHICROPHRNOL 
PHENANTHRENE 
ANTHMCENE 
DI-N-BUTYL PHTBALATE 
PLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENR 

UG/‘KG 
UG/lCG 
UG/KG 
UGfKG 
UGfKG 
UGIKG 
UGlKG 
UGfKG 
UGKG 
UGiKG 
UG/‘KG 

UG/KG 
UG/Kc 
UG/KG 

UG/KG 
UGlKG 
UG/KG 
UGACG 
UGKG 
UGiKG 
UGKG 
UGKG 
UG/KG 
UGKG 
UGKG 
UG/KG 
UG/KG 
UGKG 
UGKG 
UG/KG 
UGlKG 
UG/‘KG 

BIS(2-ETHYLHEXYL)PHTHALATE UGlKG 
BENZO(B)FLUOR UG/KG 
BENZO(K)FLUORANTHENE UG/KG 
BENZO(A)PYRBNR LX/KG 
INDENO(1,2,3CD) PYRENE UGKG 

PLI*NZ~(G.I~I)PERYLRNE UGKG 

6.8 4.7 2100 

7.2 J 19 1500 J 

110 J 54 J 

160 J 120 J 

260 J 100 J 

240 J 
230 J 

76 J 
350 J 

76 J 
120 J 

150 

90 J 

47 ‘J 
50 J 

1300 

UGlKG - microgram per kilogram 

J - value is ated 

4-159 



CLEJ-01272-3.13-08/20/93 

TABLE 4-15 
SlTE 6 LOT 203 SURFACE SOIL 

POSITIVE DBlBCI’ION SUMMARY 
REMEDIAL INVBSTIGATION Cl-O-0133 

MCB CAMP LBJBUNB, NORTH CAROLINA 
ORGANICS 

Parameier Name 

Sample No: 6-203OSA-SB32-00 6-203OSA-SB33-00 6-203OSA-sB34-00 6-203OSAaB35-00 
Depth: o-6” O-6” O-6” O-6” 

Date Ssmpledz 8l3llP2 8f3Ol92 8l3of92 w30192 

L&Id: 00467-24 00467-27 00467-29 00467-3 1 
hits 

PESTICIDEfPCBS 
DIELDRIN 
4,4’-DDE 
ENDW 
ENDOSULPANII 
4,4’-DDD 
4,4’-DDT 
ALPHACHLGRDANE 
GAMMACHLGRDANE 
PCB-1248 
PC&1254 
PC51260 

VOLATILBS 
-ONE 

I-TIUCHLGROETHANE 
TOLUENE 

SEMIVOLATILES 
1,4-DICHLOROBENZENE 
1.2-DICHLGROBENZENE 
NAPHTHALENE 
2-MBIHYLNAPHTHALENE 
ACENAPHTHENE 
DIBENZOPUWN 
FLUORENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTKRACENE 
DI-N-BUTYL PHTHALATE 
PLUORANTHENE 
CARBAZOLE 
PYRENP 
BUTYL BENZYL PHTHALATE 
3.3-DICHLOROBENZlDlNE 
BENZO(A)ANTHRACENE 
CHRYSENE 

UGKG 
UG/KG 
UG/KG 
UGKG 
UGACG 
UGKG 
UGfKG 
UGKG 
UGACG 
UGKG 
UG/KG 

UG/KG 
UG/KG 
UGiKG 

UG/lCG 
UGfKG 
UGfKG 
UG/KG 
UGKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGKG 
UGKG 
UG/ICG 
UGlKG 
UGKG 
LJGIKG 
UG/KG 
UG/KG 
UG/KG 

BIS(2-ElHYLHEXyL)PHTHALATE UGKG 
BENZO(B)PLUOWNTHENE UG/KG 
BENZO(K)PLUORANTHENE UG/KG 
BENZO(A)PYRENE UG/KG 
INDENO(1,2,3-CD) PYRENE UGlKG 

PI”~JZO(G,YBPERYLENE UGlKG 

14 
65 

10 J 25 J 

71 

33 
31 J 

70 

520 
60 J 

99 J 

79 J 

44J 

99 

UGlKG - microgram per kilogram 
J - value is estimated 

4-160 



CLEJ-01272-3:13-08/20/93 

TABLE 4-15 
SITE 6 LUIY 203 SURFACE SOIL 

POSlTlVB DETECl-ION SUMMARY 
REMEDIAL INVESTIGATION Cl’Wll33 

MCB CAMP LEJEUNB, NORTH CAROLINA 
ORGANICS 

Sample No: 
Depth: 

Date Sampled: 
LabId: 

6-203OSA-SB36-00 6-203OSA-SB37-00 6-203OSA-SB38-00 6-203OSA-SB39-00 
O-6” O-6” O-6” O-6” 

8l3of92 8/31/92 lo/w92 :10/12.!92 
00467.33 00467-36 00573-01 00573-03 

Parameter Name Units 

PESTICXDE/PCBS 
DLELDRIN 
4.4’-DDE 
ENDRlN 
ENDCKULFAN II 
4.4’-DDD 
4,4’-DDT 
ALFHACHLORDANE 
GAMMACHLORDANE 
PC&1248 
PCB-1254 
FCB-1260 

UG/KG 
UGKG 9.8 83 290 J 62 J 
UGlKG 130 J 
UG/KG 
UG/KG 
UG/KG 13 85 700 J 150 J 
UG/KG 72 J 
UGlKG /- 

UGlKG _ 580 J ., 
UG/KG 2100 J 170 J 
UGlKG 550 J 700 J 

VOLATILES 
Jf@--TONE 

,I-TRICHLOROETHANE 
TOLUENE 

SEMIVOLATILES 
l+DICHLGROBENZENE 
1,2-DICHLGROBENZENE 
NAPHTHALENE 
2-METHYLNAFHTHALENE 
ACENAF’HTHENE 
DIBENZGFURAN 
FLUORENE 
PENTACHLGROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORQJTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3.3-DICHLOROBENZIDI 
BENZC(A)ANTHRACENE 
CHRYSENE 

UG/KG 
UGlKG 
UGfKG 
UG/KG 
UG/KG 250 J 
UG/KG 140 J 
UG/KG 220 J 
UGKG 
UGlKo 2000 
UGKG 440J 
UG/KG 160 J 
UG/KG 110 J 2300 
UGlKG 390 J 
UG/KG 87 J 2800 
UGKG 83 J 
UGKG 
UG/KG 52 J 
UGlKG 54 J 

1600 
1300 
400 J 

2700 
1100 
1800 
1000 
1000 

UG/KG 
UGACG 
UG/KG 

160 J 
160 J 

1400 J 
3100 J 
9500 J 

890 J 
940 J 

910 J 

BIS(Z-ETHYLHEXYL)P HTHALATE UG/KG 
BENZG(B)FLUORANTHENE UGACG 
BENZG(K)FLUORANTHENE UGKG 
BENZG(A)PYR.ENE UGfICG 

ENG(1.2,3-CD) PYRENE UG/KG 
IZG(G,H,I)PERYLENE UG/KG 

95 J 
30 J 
49 J 
53 J 
41 J 

UGKG - microgram per kilogram 
J - value is estimated 

4-161 



CLEJ-01272-3:13-08/20/93 

TABLE 4-15 
SlTJZ 6 LOT 203 SURFACE SOIL 

POSlTlVE DEIEClTON SUhlMARY 
REMEDIAL INVESTIGATION Cl-o-0133 

MCB CAMP LUEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 6-203OSA-SB41-00 

W: O-6” 
Date Sampled: 10/12/92 

6-203OSA-SB42-00 
O-6” 

lOlw92 

6-203PCESB10-00 
04” 

8/31/92 

6-203PCBSB12-00 
O-6” 

9/l/92 

Parameter Name 
Lab Id: 00573-06 00573-09 00473-07 00472-05 

UllitS 

PESTICIDElpCBS 
DIELDRlN 
4,4’-DDE 
ENDRIN 
ENDOSULFANII 
4,4’-DDD 
4,4’-DDT 
ALPHACHLGRDANE 
GAMMACBLGRDANE 
PCB-1248 
PC51254 
PCB1260 

VOLATILES 
,T-bTONE 

.l,l-TRICHLGROETHANE 
TOLUENE 

SEhfIVOLATILES 
1.4DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
NAPHTHALENE 
2-METBYLNAPHTHALENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
AN-IHRACENE 
DI-N-BUTYL PHTHALATF, 
FLUORANTHENE 
CARBAZoLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3.3-DICBLGROBENZBXNE 
BENzo(A)ANTHRACENE 
CHRYSENE 

UGKG I5 
UGIKG 

UG/KG 

UGlKG 

UGKG 13 J 120 J 
UG/KG 
UGACG 
UGKiG 
UGKG 26 J 180 J 
UGKG 
UGIKG 

UGKG 
UG/KG 

UGIKG 

UG/KG 
UGKG 
UG/KG 
UGlKG 
UGlKG 
UG!KG 
UGACG 
UGlKG 
UGlKG 
UG/KG 
UG/KG 
UGfKG 
UGKG 
UC/KG 
UG/KG 
UG/KG 
UGKG 
UGKG 

BIS(2ETHYLliEXYL)P HTHALATB UGlKG 
BENZ~(B)FLUO~MHENE UWKG 
BENZG(K)FLUOktNTHENE UG/KG 
BENZG(A)PYRENE UG/KG 

&DENO(1,2,3-CD) PYRENE UGACG 
Nzo(G,H,l)PERYLENE UGKG 

41 J 

2J 

34 J 

UG/KG - microgram per kllo8ram 
J - value is estimated 

4-162 



CLEJ-01272-3.‘13008/20/93 

TABLE 4-15 
SlTE 6 LOT 203 SURFACE SOIL 

POSMVE DBTECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 6-203FCBSB13-00 
Depth O-6” 

Date Sampled: 9lO1l92 

6-203PCESB14-00 
O-6” 

mm2 

6-203FCRSB3-00 
O-6” 

9l2l92 

6-203PCB-SB6-00 
O-6” 

9lOu92 

Parameter Name 
LabId: 00473-09 00472-08 00484-06 00473-02 

Units 

PESTICIDE/l’CBS 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
4,4’-DDT 
ALPHA CHLORDANE 
GAMMACHLORDANE 
PC51248 

PC51254 

PC51260 

VOLATILES 
PC‘ZETONE 

,r.I-TIUCHLOROETHANE 
TOLUENE 

SEMIVOLATILES 
l+DICHLOROBENZENE 
12-DICHLGROBENZENE 
NAFHTHALENE 
2-METHYLNAFHTHALENE 
ACENAF’HTHENE 
DIBENZGFURAN 
FLUORENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUOIUNTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZG(A)ANTHRACENE 
CHRYSENE 

UG/KG 
UG/lCG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/ICG 
UGKG 
UGJKG 
UGACG 

UGACG 
UG/KG 
UGKG 

UGiKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGXG 
UG/KG 
UG/KG 
UG/Kc 
UG/KG 
UGlKG 
UGACG 
UGfKG 
UGKG 
UGKG 

BIS(2-ETHYLHEXYL)P HTHALGE UG/KG 
BENZG(B)FLUORWTHENE UGlKG 
BENZO(K)FLUOWtNTHENE UG/KG 
BENZO(A)PYP.ENE UG/KG 

#ENO(1,2fCD) PYRENE UG/ICG 
VZO(G,H,I)PERYLENE UG/KG 

19 J 

15 

39 J 

42 J 

53 J 17 J 

UG/KG - microgram per kilogram 
J - value is estimated 

4-163 



TABLE 4-16 

SlTE 6 LOT 203 SURFACE SOIL 

POSITIVE DEFECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6.203DDT-SBlO-00 6-203DDT-SB24-00 6.203DDT-SB26-00 6-203DDT.SBS-00 6-2030SA.SB21-00 6-2030SA-SB22-00 

Depth: 0 - 6" 0 - 6" 0 - 6" O-6" O-6” O-6" 

Date Sampled: 9/9/92 9/10/92 9/10/92 919192 8130192 8/31/92 

Lab Id: 00496-14 ooso2-20 00502-23 00496-03 0046761 00467-03 

Parameter Units 

ALUMINUM MGiICG 

ANTIMONY MG/KG 

ARSENIC MO/KG 

BARIUM MO/KG 

BERYLLIUM MO/KG 

CADMIUM MO/KG 

CALCIUM MO/KG 

CHROMIUM MO/KG 

COBALT MGXG 

COPPER MO/KG 

IRON MG/KG 

LEAD MO/KG 

MAGNESIUM MGIKG 

MANGANESE MG/KG 

MERCURY MGiKG 

NICKEL MG/KG 

POTASSIUM MG/KG 

SODIUM MGIKG 

VANADIUM MO/KG 

ZINC MGlKG 

2140 1470 1560 1700 2010 1030 

0.86 JB 

6.8 B 

1.1 B 0.39 B 

8.6 B 4.7 B 2.7 JB 7.7 B 

0.48 JB 

728 B 

2.4 

0.55 JB 

539 B 

3.6 

0.39 JB 

3.1 JB 

2490 

16.4 

73.9 B 

9.7 

560 JB 204 JB 

1.1 B 2.1 

6430 207 B 

3.6 J 1.5 JE 

4JB 

1510 

37.1 

50 B 

Il.2 

3.4 B 

1070 

19.4 

129 B 

12 

740 793 

4.7 4.1 

68.9 B 27 B 

5.4 3.1 J 

844 

11.2 

35.2 B 

2.6 B 

1.8 JE 

68.4 B 39.9 B 27.7 JB 

2 JB 3.8 JB 

26.2 JB 

3.1 JB 

9.1 

30.6 B 

3.6 B 

22.1 

4.1 JB 

25.6 

MO/KG - microgrnm per kilogmm 

B - repotted va!uc b !ess thar! Con!rad R+..~~ p ,,:,.a,, D&m.+ 1 :..A, ClR7.T \ C... -em.- -A,.- I. 4 -- “I..... “SL “II,,,. (+ UL.,, UUL gsatcr ~I(UI ~rixrument D&e&on Limit (iDLj 

J - vnluc is cstimntcd 

JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-16 
SITE 6 LOT 203 SURFACE SOIL 

POSlTlVB DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLlNA 
TOTAL METALS 

Sample No: 6.2030SA-SB23-00 6.2030SA-SB24-00 6.203OSA.SBZS-00 6-2030SA-SB26-00 6-2030SA-SB27-00 6-2030SA-SB28-00 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 8130192 8130192 813 0192 8130192 813 1192 S/30/92 
Lab Id: 00467.05 00467.07 00467-09 00467-l 1 00467-13 00467.15 

Parameter Units 

ALUMINUM 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

P 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASWJM 
SODIUM 
VANADIUM 
ZlNC 

MGIKG 

MG/KG 

MGIKG 

MO/KG 
MGLKG 
MG/KG 
MGIKG 

MGKG 
MGKG 

MG/KG 
MO/KG 
MGIKG 

MO/KG 
MG/KG 
MG/KG 
MGIKG 
MGIKG 
MGKG 
MO/KG 
MGKG 

3540 
20.7 J 

1.4 B 
12.3 B 

3800 1410 2260 1350 

0.79 JB 
4.6 B 

1850 

4.9 

1l.S B 
0.79 JB 
6.6 B 

1.6 B 
5.3 B 5.4 B 

2.8 
36900 

10 J 
2.2 B 

25.3 
11300 

1310 
584 B 

37.8 

1.3 0.77 B 0.51 B 
28600 2240 487 B 

8.1 J 3.4 J 3.7 J 

0.69 B 
2420 

3.7 J 
1750 

1.7 Jl3 

17.5 4.4 B 6.9 

2760 1700 764 
61.2 17.6 19.8 
550 B 191 B 66.9 B 

62.8 32.5 8 

14 
1070 
20.8 
80.1 B 
10s 

696 

6.2 
49.2 B 

6 

13.2 
114 B 

68.9 B 
7.3 B 

92.7 

157 B 
55.3 B 
6.7 B 
116 

73.7 B 
13.7 B 
3.2 B 

12.3 

100 B 
16.6 B 
3.2 B 

69.8 

19.7 B 
2.3 B 

35.5 
2.4 B 
2.2 B 

MG/KG . microgram per kilogram 
B - reported value is less than Cnntract Required Detection Limit tf+CRn: .t but gre&r then. ktzme.?? De!e&:: Limit (!DL) \----,, 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-16 

SlTTE 6 LOT 203 SURFACE SOIL 

POSlTlVE DETECTION SUMMARY 

REMEDIAL INVESTIffATION Cl’O-0133 

MCB CAMP LElEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6.‘2030SA-SB29-00 6.2030SA.SB30-00 6.2030SA-SB31-00 6.203OSA-SB32-00 6-2030SA-SB33-00 6-2030SA-SB34-00 

Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 8/30/92 8130192 s/30/92 W31l92 s/30/92 8/30/92 

Lab Id: 00467-17 00467-20 00467.22 00467-24 00467-27 00467-29 

Parameter Units 

ALuMlNuM 
ANTIMONY 
ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

F 
CHROMIUM 

G 
COBALT 

Q, COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICI(EL 

POTASSIUM 

SODIUM 

VANADIUM 

ZlNC 

MG/KG 

MGIKG 

MG/KG 

MG/KG 

MG/KG 

MGIKG 

MGlKG 

MG/KG 

MO/KG 

MGiKG 

MO/KG 
MO/KG 
MG/KG 

MO/KG 

MO/KG 

MO/K0 

MGIKG 

MO/KG 

MO/KG 

MO/K0 

898 3140 1740 

13.5 J 

4170 4170 

17.9 J 

0.77 JE 

8.1 B 

1210 

1.8 B 

41.2 

0.21 B 

0.6 B 

7.4 B 

0.83 B 

5.1 B 15.2 B 

0.6 B 

4220 

2.9 J 

341 B 250 B 11000 

9.7 J 10.3 J 6.4 J 

11700 1190 

1.8 JB 6.5 J 

1.1 B 

1730 

5.6 

251 B 

12 

38.6 

2990 

60.7 

lS3 B 

182 

0.3 

44.2 44.2 3.2 B 4.4 B 

2920 27SO 2030 1470 

75.9 64.3 11.7 20.2 

91.7 B 131 B 275 B 96.8 B 

94.1 16.2 J 10.1 13.7 

6.1 JB 5.7 JB 

133 B 176 B 19s B 79 B 

35.9 B 18.3 B 

6.8 B 2.7 B 

16.2 13.7 

23.2 B 

2.1 B 

s.9 

6.5 B 2.8 JB 4.7 B 

271 203 38 



TABLE 4-16 
SlTE 6 LOT 203 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIC3ATION Cl’O-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-2030SA-SB35-00 6-2030SA-SB36-00 6-2030SA-SB37-00 6.2030SA.SB38.00 6.2030SA-SB39-00 6.203OSA-SB41-00 
Depth: 0 .6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 8130192 8/30/92 S/31/92 10112l92 10112192 lOl12192 
Lab Id: 0046731 00467-33 00467-36 00573-01 00573-03 00573-06 

Parameter Units 

ALUMINUM 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 

CALCNM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC! 

MG/KG 
MGiKG 
MO/KG 
MO/KG 
MCVKG 
h<GIKG 

MO/KG 
MGfKG 
MO/KG 
MO/KG 
MGIKG 
MG/KG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 

MO/KG 
MO/KG 
MO/KG 
MGKG 

511 

0.49 JB 

495 2360 2210 1880 

51.2 

2.7 

17.1 B 

2220 

0.66 B 
6.7 B 

0.74 JB 1.9 
47.8 6.2 B 

0.59 B 
3150 

2.3 J 

9.3 
18800 

25.2 

44.4 B 352 B 
4.1 J 

92100 
11.2 

11400 

12.9 1.6 B 10.5 
458 241 1400 

22.7 7.4 10.3 
71.8 B 12 B 67.3 B 
15.3 3.7 14.8 J 

75 37 

12900 3920 

630 4010 J 
698 B 1680 

154 43.9 

1.1 0.03 B 

6.5 

2010 

17.1 

227 B 
34.7 

9.2 B 
1.1 B 

39.9 

460 JJ3 284 JB 

8.2 JB 

124 

90.7 JB 

47 

3.7 B 
26 6.4 604 

JB -value is estimated below the CRDL, but greater than the IDL 



TABLE 4-16 

SITE 6 LOT 203 SURFACE SOIL 

POSlTlVE DETECTION SUMMARY 

REMEDIAL lNVESTIQATION Cl-O-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 

TOTAL METALS 

.Sample No: 6.2030SA.SB42-00 6-203PCB-SB12-00 6-203PCB-SB14.00 

Depth: 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 10/12/92 9101192 813 1192 

Lab Id: 00573-09 00472-05 00472-08 

Parameter Units 

ALUMlNUM 

ANTIMONY 

ARSENIC 

BARlUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SODIUM 

VANADKJM 

ZlNC 

MCYKG 

MO/KG 

MGKG 

MGiKG 

MO/KG 

MO/KG 

MGKG 

MOIKG 

MO/KG 

MGlKG 

MGIKG 

MO/KG 

MG/KG 

MGiKCi 

MO/KG 

MO/KG 

MCJIKG 

MG/KG 

MGACG 

MOlKt3 

2760 2660 J 1520 J 

7.4 B 

3520 

1270 

7.2 

105 B 

5.5 

5B 1.9 B 

3.5 

1JB 

1040 J 

5.1 

56.1 B 

1.9 JB 

3.7 B 

14.4 

1260 

1.7 B 

1.4 JB 

156 J 

18.9 J 

60.1 B 

9.3 J 

2.6 JB 

10.8 

MG/KG - microgram per kilogram 

B - reported value is less than Contract Required Detection Liiit (CRDL), but greater than Instrument Detection Limit (IDL) 

J -value is estimated 

JB - value is estimated below the CRDL., but greater than the IDL 



TABLE 4-17 
SITE 6 LOT 203 SUBSURFACE SOIL 
POSITIVE DETECTION SUMMARY 

RBMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LWEUNE, NORTH CAROLINA 

ORQANICS 

Sample No: 6-203DDT-SBlO-01 6.203DDT-SB2-01 6-203DDT.SB26-04 6.2030SA.SB21-02 6-203OSA.SB22-02 6-203OSA.SB23-02 
Depth: l-3’ l-3’ 5-7 3-5' 3 -5' 3 - 5' 

Date Sampled: 919192 919192 9/10/92 8130192 8131192 S/30/92 
Lab Id: 00496-15 00496.12 00502.25 00467.02 00467.04 00467.06 

Units Parameter 

PESTICIDWPCBS 
DELTA-BHC 
ALDRlN 
HEPTACHLOR EPOXIDE 
DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
METHOXYCHLOR 
GAMMA CHLORDANE 
PCB-1260 

VOLATILE.5 
ACETONE 

SEMIVOLATILES 
1,CDICHLGROBENZENE 
1,2-DICHLOROBENZENE 
NAPHTHALENE 
2.METHYLNAPHTHALENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 

UGlKo 
UG/KG 
UG/KG 
UG/KG 
UCVKG 
UG/KG 
UG/KG 
UGiKG 
UCVKG 
UGACG 

UG/KG 

UG/KG 
UGiKG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

B!S(2-~TrryLHExvr\PuTUAl ATP vG,weG _-^-,--^--e. L .a-.., 

BENZO(B)FLUORANTHENE UG/KG 
BENZO(K)FLUORANTHENE UG/KG 

BENZO(A)PYRENE UGiKG 

240 J 

1300 
3200 
3500 
5100 
8700 
5700 
5000 
4300 
3600 
1000 J 
1000 J 

,nn J I”” :40 J 
500 J 
170 J 
210 J 

UG/KG - microgram per kilogram 
I - value is estimated 



TABLE 4-17 

SlTE 6 LOT 203 SUBSURFACE SOIL 

POSITIVE DBTECTION SUMMARY 

REMEDIAL INVESTIOATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORQANICS 

Sample No: 6.2030SA-SB24-01 6-2030SA.SB26.0 1 6.2030SA-SB28.03 6-2030SA.SB30.01 6-2030SA-SB34-0 1 6-2030SA.SB35-02 
Depth: l-3’ l-3’ 5 -7’ l-3’ l-3 3 -5’ 

Date Sampled: 8l3Ol92 8130192 8l30192 8130192 8130192 8/30/92 

Lab Id: 00467.08 00467.12 00467-16 00467-21 00467-30 00467-32 
Parametet Units 

PESTICIDEJPCBS 

DELTA-BHC 

ALDRlN 

HEPTACHLGR EPOXIDE 

DIELDRIN 

4,4’-DDE 

4,4’-DDD 

4.4’.DDT 

METHOXYCHLGR 

GAMMACHLGRDANE 

F 
PCB-1260 

t-l VOLATILES 

d ACETONE 

SEMIVOLATILES 

1,4-DICHLGROBENZENE 

I,2-DICHLGROBENZENE 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

DIBENZOFURAN 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

CARBAZOLE 

PYRENE 

BENZO(A)ANTHRACENE 

CHRYSENE 

UWKG 

UG/KG 

UG/Kff 

UG/KG 32 J 4.4 

UG/KG 470 4.9 J 

UGiKG 430 J 37 J 

UG/KG 280 

UGiKG 

UG/KG 

UGlKG 72 

UG/KG 

UG/KG 

UG/KG 

UGiKG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KQ 

UG/KG 

UG/KG 

UG/KG 

BI8tz.ETHYr.rrE~~~~~~~~~~~~ 'UGKG \- ---- 
BENZO(B)FLUORANTHENE UGIKO 

BENZO(K)FLUORANTHENE UG/KG 

BENZO(A)PYRENE UQ/KG 

!40 J 

UG/KG - microgram per kilogram 

J - value is estimated 

24 

18 

120 J 



TABLE 4-17 

SlTE 6 LOT 203 SUBSURFACE SOIL 

POSITIVE DEIECTION SUMMARY 

REMEDIAL INVESTIGATION Cl’O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-2030SA-SB38-0 1 

Depth: l-3’ 

Date Sampled: 10/12/92 

6-2030SA-SB41-01 

l-3’ 

10112/92 

6-2030SA.SB41.04 

7-11’ 

10/12/92 

6-203PCB.SB12.03 

5 -7’ 

911192 

6-203PCB-SB3-0 1 

I-3’ 

g/2/92 

6-GWll-01 

2-4' 

10/10/92 

Parameter 

LabId: 00573.02 00573.07 00573-08 00472-06 00484-07 00570.15 
Units 

12 

31 

PESTICIDWCBS 

DELTA-BHC UG/KG 4.9 J 

ALDRIN UG/KG 

HEPTACHLOR EPOXIDE UG/KG 

DIELDRlN UG/KG 17 J 

4,4’-DDE UG/KG 

4,4’-DDD UGiKG 21 J 

4,4’-DDT UG/KG 6.9 J 

METHOXYCHLOR UG/KG 

GAMMACHLGRDANE UG/KG 

F 
PCB-1260 UG/KG 

$ 
VOLATILES 

CL ACETONE UG/KG 6 J 130 

SEMIVOLATILES 

1,4-DICHLOROBENZENE UG/KG 

1,2-DICHLOROBENZENE UG/KG 200 J 

NAPHTHALENE UGiKG 1500 J 

2-METHYLNAPHTHALENE UG/KG 2400 J 

ACENAPHTHENE UG/KG 7700 J 

DIBENZOFURAN UGiKG 920 J 

FLUORENE UG/KG 810 J 

PHENANTHRENE UGiKG 

ANTHRACENE UG/KG 

FLUORANTHENE UG/KG 

CAPBAZOLE UG/KG 690 J 

PYRENE UG/KG 

BENZO(A)ANTHRACENE UGiKG 

CHRYSENE UG/KG 

BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 

BENZO(B)FLUORANTHENE UG/KG 

BENZO(K)FLUORANTHENE UG/KG 

BENZO(A)PYRENE UG/KG 
UG/Ko - miorogrnm per kilogram 

J - value is estimated 

20 J 

26 

34 J 

380 78 J 

70 J 160 J 

200 J 

3.6 J 

63 J 

120 J 
i ! !  

6 



TABLE 4-17 
SlTE 6 LOT 203 SUBSURFACE SOIL 
POSlTIVE DETECTION SUMMARY 

REMEDIAL INVBSTIQATION CTO-0133 
MCB CAMP LBJEUNE, NORTH CAROLINA 

ORQANICS 

Parameter 

Sample No: 6-GWlS-02 6-GW23-02 6.GW23-04 
Depth: 4-6’ 4-6’ 8 - 10’ 

Date Sampled: 1011 II92 10112/92 10/12/92 
Lab Id: 00570.17 0057032 00570.33 

Units 

PESTICIDE/PCBS 
DELTA-BHC 
ALDRIN 
HEPTACHLOR EPOXIDE 
DIELDRIN 
4,4-DDE 
4,4’-DDD 
4,4’-DDT 
METHOXYCHLOR 
GAMMACHLORDANE 
PCR1260 

VOLATILES 
ACETONE 

SEMIVOLATILES 
1,4-DICHLOROBENZENE 
1,2-DICHIGROBENZENE 
NAPHTHALENE 
2.METHYLNAPHTHALENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 

UCV’KG 

UG/KG 
UG/KG 
UG/KG 
UCVKG 
UGiKG 
UGfKG 
UGiKG 
UG/KG 
UG/KG 

UG/KG 21 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGfKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

BENZO(A)PYRENE UG/ICG 

29 150 J 

UG/KQ - microgram per kilogram 
J - value ie estimated 



TABLE 4-18 
SITE 6 LOT 203 SUBSURFACE SOILS 
POSlTIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEIEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 

Depth: 
Date Sampled: 

Lab Id: 

6-203DDT.SBlO-01 6-203DDT-SB24-02 6-203DDT-SB24.03 6.203DDT-SB26-04 6.203DDT.SBS-0 1 6-2030SA-SB21.02 

l-3’ 3 - 5’ 5-7’ 5 -7’ l-3’ 3-5 
919192 9/l 0192 9110192 9llOl92 919192 8130192 

00496.15 00502-21 00502-22 00502-25 00496.04 00467-02 
Parameter units 

ALUMINUM 
ANTIMONY 
ARSENXC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

MO/KG 2750 3700 1710 5330 
MG/KG 
MGKG 1.1 J-B 
MO/KG 8.9 B 5.8 JB 7.2 Jl3 
MGIKG 0.1 B 
MGIKG 0.62 JB 
MGIKG 63.3 JB 109 JB 
MGIKG 3.4 4.1 1.7 B 4.1 
MGIKG 

3680 3900 

0.78 JB 1.4 B 
5.8 B 5.6 B 

0.65 JB 
330 B 
3.7 

0.53 JB 

314 B 
4.9 J 

If 
w COBALT 

2 COPPER 
IRON 
LEAD 
MAGNESlUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGIKG 
MGXG 
MGIKG 
MO/-KG 
MO/KG 
MGIKG 
MO/KG 
MGIKG 
MGIKG 
MGACG 
MGIKG 
MGIKG 
MGIKG 

1090 1180 
2.4 2.7 

99.4 B 101 B 
2.2 B 1.4 JB 

401 
2.6 

54.2 B 
1.2 JB 

1080 
3.7 
144 B 
2.2 JB 

665 
2.9 

61.3 B 
1.9 B 

2170 
3 

103 B 

4.6 JB 1.5 JB 
121 JB 81.6 B 115 B 103 JB 78.2 JB 131 B 

43.7 JB 32.5 JB 

3.7 JB 5.2 JB 
9.1 

1.4 JB 5.1 JB 3.1 JB 7.8 B 
1.6 B 

MG,KG = n-i!!igml per ki!ogram 
B - reported value is less than Contract Required Detection Lit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-18 
SmE 6 LOT 203 SUBSURFACE SOILS 
POSlTIVE DmE(XION SUMMARY 

REMEDIAL INVESTIQATION no-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6.2030SA-SB22-02 6.2030SA.SB23-02 6-2030SA-SB24.01 6.2030SA.SB25.03 6.2030SA.SB26-01 6.2030SA.SB27-0 1 
Depth: 3 -5’ 3 -5’ l-3’ 5 -7’ 1-3’ l-3’ 

Date Sampled: 8l3 1192 8130192 8130192 8/30/92 8/30/92 8/31/92 
Lab Id: 00467.04 00467.06 00467.08 00467-10 00467-12 00467-14 

Parameter Units 

ALUMINUM MGIKG 
ANTIMONY MG/KG 
ARSENIC MO/KG 
BARIUM MGKG 
BERYLLIUM MO/KG 
CADMIUM MG/KG 
CALCIUM MG/KG 
CHROMIUM MGlKG 
COBALT MO/KG 
COPPER MGIKG 
IRON MGIKG 
LEAD MO/KG 

MAGNESIUM MO/KG 
MANGANESE MGDCG 
MERCURY MGKG 
NICKEL MGKG 
POTASSIUM MO/KG 

SELENIUM MG/KG 
SODIUM MO/KG 
THALLIUM Ma/KG 
VANADIUM MO/KG 
ZINC MGKG 

292 4180 

1.2 B 
7.3 B 

67.1 B 565 B 679 B 332 B 579 B 202 B 
1.2 JB 4.6 J 4.7 J 5.6 J 3.5 J 6 J 

1180 
5.1 
9.1 B 

1260 2270 
4.4 3.3 
130 B 123 B 
2.9 JB 7.2 J 

90.6 B 110 B 

4.1 B 5.2 B 6.8 B 2.8 JB 4.1 B 3.1 JB 
1.6 B 3.6 B 7.9 1.4 B 1.8 B 2B 

3980 4060 2370 3520 

1 B 
5.1 B 

1 B 0.86 B 1.6 B 
4.9 B 

585 
3.4 

76.3 B 

105 B 73.3 B 

IfaNG - mi!!igram pet ki!ogazz .  . .V .  I .  

B -reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Liit (IDL) 
J - value is estimated 
JB -value is estimated below the CRDL, but greater than the IDL 

1080 548 
3.3 2.3 

79.3 B 63.8 B 
2.7 JE 



TABLE 4-18 

SITE 6 LOT 203 SUBSURFACE SOILS 

POSlTIVE DETECTION SUMMARY 

REMEDIAL lNVESTIGATION (X0-0133 

MCE CAMP LEIEUNE, NORTH CAROLINA 

TOTAL METALS , 

Sample No: 6.2030SA-SB28-03 6.2030SA.SB29.02 6-2030SA.SB30-01 6.2030SA-SB3 l-01 6-2030SA-SB32-02 6-2030SA-SB33-02 
Depth: 5-r 3-5' l-3' 1.3' 3-5' 3 - 5' 

Date Sampled: 8l3Ol92 8130192 8l30192 8130192 8131192 8130192 

Lab Id: 00467-16 00467.18 00467-21 00467-23 00467-25 00467-28 
Parameter Units 

ALUMINUM MGIKG 

ANTIMONY MGIKG 

ARSENIC MG/KG 

BARIUM MG/KG 

BERYLLIUM MGIKG 

CADMIUM MO/KG 

CALCIUM MO/KG 

CHROMIUM MO/KG 

COBALT MO/KG 

COPPER MG/KG 

IRON MGIKG 

LEAD MGIKG 

MAGNESIUM MGiKG 

MANGANESE MGKG 

MERCURY MG/KG 

NICKEL MO/KG 

POTASSIUM MGIKG 

SELENIUM MGIKG 

SODIUM MGKG 

THALLIUM MGIKG 

VANADIUM MGIKG 

ZlNC MGIKG 

957 1550 4780 4990 1970 J 3940 

3.9 J 0.91 B 0.95 B 

54.4 6.1 B 7.9 B 

0.92 B 

1020 

7.2 J 

840 109 B 

1.6 JB 1.4 JB 

847 

1.5 

35.5 B 

65 B 

4.4 J 

1040 

5.2 J 2.1 3 

187 

2200 

111 

112 B 

113 

0.97 J 

622 

1.6 

46.1 B 

3.3 J 

632 289 J 

4.1 2.5 

128 B 21.6 B 

2B 0.67 B 

1800 

2.7 

69.9 B 

88.2 B 132 B 

18.5 B 13.5 B 

2.1 JB 2.8 JB 8.1 B 4.1 B 0.99 B 7.3 B 

3.7 1.4 B 321 1.6 B 0.78 B 2B 

MGiKG - milligram per kilogram 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Liiit (IDL) 

J-value is estimated 

JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-18 
SIl’B 6 LOT 203 SUBSURPACE SOILS 
POSlTIVE DBTECTION SUMMARY 

RBMEDIAL INVESTIGATION (X0-0133 
MCB CAMP LBJBUNE, NORTH CAROLINA 

TOTAL MBTALS 

Sample No: 6.2030SA-SB34-01 6.2030SA-SB35-02 6.2030SA.SB36.02 6-2030SA-SB37-02 6-2030SA-SB38-01 6-2030SA.SB39-04 
Depth: l-3’ 3 - 5' 3-S' 3 - 5' 1-3' S-10' 

Date Sampled: 8130192 8BOl92 8l3Ol92 8l3 1192 10112/92 10/12/92 

Parameter 
Lab Id: 00467.30 00467.32 00467-34 0046737 00573.02 00573.05 

Units 

ALUMINUM MG/KG 
ANTIMONY Ma/KG 
ARSENIC MG/KG 
BARIUM MO/KG 
BERYLLIUM MGlKG 
CADMlUM MGiKG 
CALCIUM MO/KG 
CHROMIUM MO/KG 
COBALT MG/KG 
COPPER MG/KG 
IRON MGIICG 
LEAD MGIKG 
MAGNESIUM MGiICG 
MANGANESE MG/KG 
MERCURY MO/KG 
NICKEL MO/KG 

POTASSIUM MO/KG 
SELENIUM MO/KG 

SODIUM MO/KG 
THALLIUM MO/KG 
VANADIUM MGACG 
ZINC MGKG 

4450 2330 

1.2 B 
21 B 7.6 B 

494 B 221 B 
9.7 J 3.3 J 

2800 

6.7 

117 B 
12.5 J 

138 B 164 B 

7.9 B 2.8 JB 5.9 B 1.3 B 
35 89.8 1.9 B 2.1 B 

8.2 J 
992 

27.7 J 
45.1 B 
21.9 

3010 1840 879 1570 

1.3 B 
4.3 B 

4.5 J 

647 

2.3 

79 B 

196 B 
3.8 J 

1.2 B 
419 

2.9 

30.2 B 
2.7 B 

MGKG = rni!!igr&rn par hi!ograrr 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 

184 B 675 B 

445 536 

21.9 1.5 



TABLE 4-18 

SITE 6 LOT 203 SUBSURFACE SOILS 

POSlTIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6-2030SA-SB41-01 6-2030SA-SB41.04 6.203PCB.SBl2.03 6-203PCB-SBl4-02 6-203PCB-SBl4.04 6-GWll-01 

Depth: l-3’ 7- 11’ 5-7’ 3 - 5’ 7-9’ 2 - 4’ 

Date Sampled: 10/12/92 10/12/92 9lOll92 813 1192 813 1192 lo/lo/92 

Lab Id: 00573-07 00573-08 00472.06 00472.09 00472.10 00570.15 
Parameter Units 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CAUXJM 

z 

CHROMIUM 

COBALT 

=: COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MG/KG 

MG/KG 

MO/KG 

MO/KG 

MO/KG 

MG/KG 

MO/KG 

MG/KG 

MO/KG 

MG/KG 

MO/KG 

MG/KG 

MGiKG 

MG/KG 

MO/KG 

MG/Ko 

MO/KG 

MG/KG 

MG/KG 

MO/KG 

MO/KG 

MG/KG 

3880 

23.9 

103 

2.7 J 

5.4 

940 B 

42.9 

339 

26000 

35.9 

226 B 

22 

0.13 B 

20.5 

708 B 

5.7 

883 JB 

0.54 JB 

15.3 J 

330 

1690 3140 J 3800 J 

12.5 B 3.9 B 

2560 

1150 

9 

317 B 

19.2 

3 

367 

6.1 

0.66 JB 

794 J 

2.1 

90.9 B 

2.2 JB 

112 B 134 B 99.3 B 32.3 B 

4.7 B 3.5 JB 2.3 JB 7.1 B 

6B 

389 B 

5.8 

630 J 

2.2 

118 B 

4.5 J 

MG.KG - r?lll!igra!! per ki!Ogra!! 

B -reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 

J - value is estimated 

JB -value is estimated below the CRDL, but greater than the IDL 

2920 J 2600 

1.4 JB 

0.06 B 

479 B 

3.4 

265 B 

5.5 

4.3 JB 

505 J 

146 B 

2.5 JB 

4900 

2.6 

39.3 B 

4.3 



TABLE 4-18 

SlTB 6 LOT 203 SUBSURFACE SOILS 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6.GWl l-02 6-GW15.02 6-owls-03 6.GW23.02 6-GW23.04 

Depth: 4 - 6' 4-6' 6 - 8' 4 - 6' S-10' 

Date Sampled: lOtlO 10/l 1192 10/11/92 10112/92 10112l92 

Parameter 

Lab Id: -00570.16 oos70-17 00570.18 00570.32 00570-33 

Units 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

F 
CHROMIUM 

t; 
COBALT 

Go COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZlNC 

MGiKG 

MG/KG 

MG/KG 

MGKG 

MGiKG 

MGACG 

MGlKG 

MGIKG 

MGIKG 

MO/KG 

MGlKG 

MO/KG 

MGIKG 

MGiKG 

MG/KG 

MG/KG 

MG/KG 

MGIKG 

MGIKG 

MO/KG 

MGKO 

MO/KG 

5360 

0.84 B 

6.2 JB 

0.08 B 

565 B 

3.5 

994 

3 

146 B 

2.1 B 

2.5 JB 

119 B 

4.4 I3 

338 2740 1690 640 

2.8 JB 

1.4 B 

627 

1.2 

1.4 B 

17 B 103 B 64.9 B 

I.5 I3 

5.6 JE 

351 B 

3.6 

906 

3.2 

85.6 B 

1.8 B 

2.9 13 1 I.3 0.41 B 

2.1 B 

2.1 

23.3 B 

MO/KG - milligram per kilogram 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrumeut Detection Lit (IDL) 

J-value is estimated 

JB - value is estimated below the CRDL, but greater than the IDL 

0.45 JB 

1.5 



CLEJ-01272-3.13-08/20/W 

TABLE 4-19 

WOODED AREAS, THE RAVINE AND SITE 82 SURFACE SOIL 
POSlTIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMF’ LEJBUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 6-201E-SB1-00 6-201R-SB10-00 6.201E-SBl l-00 6-201E-SB12-OQ 

lkpfh: O-6" O-6" O-6" O-6" 

Date Sampled: 911 li92 9ml92 9ml92 9l13l92 

Parameter 

L&Id: 00507-01 00507-20 00507-23 00510-01 

Units 

PESITCIDEIPCBS 

DIELDRIN 

4,4’-DDE 

ENDRIN 

4,4’-DDD 

4,4’-DDT 

ALPHACHLntDANE 

PC51260 

VOLATILES 

CHLGROMETHANE 

BROMOMETHANE 

ACETONE 

1,2-DICHLOROETHENE 

l,l,l-TRICHJGROBTHANE 

TRICHLOROETHENE 

/mm, BBNZENE 

TETIbXHLOROBTHENE 

1.1,2,2-TBTRACHLGROETHANE 

TOLUENE 

STYRENE 

SEMTVOLATJLES 

PHENOL 

l&DICHLGROBENZENE 

4-MBTHYLPHENOL 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

DIBENZOFURAN 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

CARBAZOLE 

PYRENE 

BUTYL BENZYL PHTHALATE 

BENZO(A)ANTHRACENE 

CHRYSENE 

BIS(2-EB)PHTHALATE 

DI-N-GC!TYL PHTHALATE 

BENZO(B)FLUOR%NTHENE 

BENZO(K)FIUORANTHENE 

BBNZO(A)PYRBNE 

p JNDENO(1,2,3-CD) PYRBNB 

DIBENZ(A,H)~CENE 

BENZO(G,H,I)PERYLBNE 

UGKG 

UGKG 130 

UG/KG 

UG/KG 

UG/KG 200 

UG/lCG 

UG/KG 2500 

UG/KG 

UGKG 

UGlKG 

UG/KG 

UG/KG 

UGlKG 

UG/KG 

UGKG 

UG/KG 

UG/KG : 

UG/KG 

UGKG 

UG/KG 54 J 52 J 47 J 

UGKG 

UG/KG 

UG/KG 

UGKG 

UG/KG 

UGiKG 

UGiKG 

UGACG 

UG/KG 

UGiKG 

UG/KG 

UGKG 

UGKG 

UG/KG 

UG/KG 

Xi/KG 35 J 

UGlKo 

UG/KG 

UGACG 

UGKG 

UG/KG 

UG/KG 

UGKG 

UG/ICG - micropm per kilogram 

J - value is estimated 

4-179 



CLEJ-01272-3.13.08/20/93 

TABLE 4-19 
WOODED AREAS, THE RAVINE AND SITE 82 SURFACE SOIL 

POSITIVE DETJXTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 6-201E-SB13-00 6-201E-SB14-00 6-201ESBlS-00 6-201E-SB16-00 

Depth: O-6” 0 - 6” O-6” O-6” 
Date Sampled: g/13/92 g/13/92 g/13/92 g/13/92 

L&Id: 00510-03 005 lOa 00510-08 00510-10 
Units Parameter 

PFmIcIDmcBs 
DIELDRIN 
4,4’-DDE 
ENDRIN 
4,4’-DDD 
4,4’-DDT 
ALPHAcHLoRDANE 
PC51260 

VOLATILES 
CHLOROMETHANE 
BROMOMETHANE 
ACETONE 
1,2-DICHLOROETHENE 
l,l.l-TRICHLOROETHANE 
TRICHLOROETHENE 
BENZENE 
TETIbVXLOROETHBNE 
1.1.2,2-TETRACHLOROETHANE 
TOLUENE 
STYRENE 

SEMIVOLATILES 
PHENOL 
l/l-DICHLOROBENZENE 
4-METHYLPHENOL 
NAPHTHALENE 
2METHYLNAPHTHALENE 
ACENAF’HTHYLENE 
ACENAPHTHENE 
DIBENZOFUktN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLuoIb4NTHENE 
CARBAZOLE 
PYRBNE 
BUTYL BENZYL PHTHALATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)P HTHALATE UGKG 
DI-N-OCTYL PHTHALATB UGfKG 
BENZO(B)FLUORANTHENE UG/KG 
BENZOQQFLUORANTHENE UG/ICG 
BENZO(A)PYRENE UGKG 

,-. INDENO(l,2,3GD) PYRENE UGlKG 
DIBENZ(A,H)ANTHIbiCENE UGlKG 
BENZO(G,H,I)PERYLENE UGKG 

UGlKG 
UG/KG 60 J 
UGACG 
UGKG 
UGlKG 
UGlKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 46J 
UGKG 
UGKCG 
UGKG 
UGACG 
UGKG 
UGKG 
UGfKG 

UGKG 39 J 
UG/KG 81 J 
UGKG 240 J 
UG/KG 
UGiKG 4.9 J 120 J 
UG/KG ..__-._ _ 

UGfKG ,".&O(-, J 

UG/KG 
UGKG 
UGKG 
UGKG 
UGKG 
UGIKG 
UGKG 
UGIKG 
UGKG 
UG/KG 
UG/KG 

68 J 
45 J 
67 J 
45 J 

46J 

8.6 

36 J 

230 J 
41 .I 

400 

410 

210 J . 
140 .J 

40 J 
240 J 
65 J 

150 .I 

43 .I 
92 .J 

UG/KG - microgram pm kilogram 
J-valueisdimated 

4-180 
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TABLE 4-19 
WOODED AREAS, THE RAVINE AND SITE 82 SURFACE SOIL 

POSlTlVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNB, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-201E-SB17-00 6-201E-SB18-00 6-201ESB19-00 6-201E-SB2-00 
Depth: O-6” O-6” O-6” 0 - 6” 

Date Sampled: 9/13l92 9l13l92 9/l 5192 9/l II92 
Lab Id: 00510-12 00510-14 00519-01 00507-Q3 

UllitS 

PESTICIDEfPCBS 

DIELDRIN 
4$-DDE 
ENDRIN 
4,4’-DDD 
4,4’-DDT 
ALPHAcHLoRDANE 
PCB-1260 

VOLATILES 

CHLOROMBTHANB 
BROMOMETHANE 
ACETONE 
1,2-DICHLOROBTHENE 
1,l.bTRKXLGROETHANE 
TRICHLGROETHENE 
BENZENE 
TETRACHLOROETHENE 
1,1,2,2-TEl-RiCHLOROETHANE 
TOLUENE 
STYRENE 

SEMIVOLATILES 

PHENOL 

I&DICHLGROBENZENS 
4-METHYLPHBNOL 
NAPHTHALENE 
2MRTHYLNAPHTHALENE 
ACENAPHTHYLBNE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATB 
BENZO(A)mCENE 
CHRYSENE 
BIS(2-ETHYLHRXYI..)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZG(R)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1.2.3-CD) PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

UGiKG 
UG/KG 
UGiKG 
UGfKG 
UG/KG 
UGKG 
UGIKG 

UG/KG 

UGKG 

UGlKG 

UGKG 

UGACG 

UGKG 

UGKG 

UGKG 

UG/KG 

UGKG 

UG/KG 

UG/KG 
UG/KG 
UGKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UG/JCG 
UGKG 
UGfKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGKG 
UGKG 
UGACG 
UGfKG 
UGKG 
UGKG 
UGKG 

150 J 

40J 

12 

86 J 27 J 

X4 J 

43 J 

110 J 

60 J 
64 J 

72 J 

130 J 
42 J 

140 J 
140 J 

310 J 

UG/KG - aiuogram per kilogram 
J-valueischmated 

4-181 
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TABLE 4-19 
WOODED AREAS, THE RAVINE AND SD-E 82 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGA-I’LON CTO-0133 

MCB CAMP LRJEUNE, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-201E-SB20-00 6-2OllXB21-00 6-20 lE-SB3-00 6-2OlE-SB6-00 
Depth: O-6” O-6” O-6” 0 - 6” 

Date Sampled: 9/15/92 9/15/92 9flIl92 9/12/92 
L&Id: 00s 19-04 00519-16 00507-05 00507-12 

units 

PRSTICIDE.‘PCL3S 
DIELDRJN 
4,4’-DDE 
ENDRIN 
4,4’-DDD 
4,4’-DDT 
ALFwAcHLoRDANE 
PC51260 

VOLATILRS 
CHIGROMETHANE 
BROMOMETHANE 
ACETONE 
1,2-DICHLGROETHENE 
l,l,l-TRICHU)ROETHANR 
TRJCIiLGROETHENE 
BENZENE 
TETRACHLGROETHENE 
1,1,2,2-TETR%CmROETHANE 
TOLUENE 
STYRENE 

SEMIVOLATILRS 
PHENOL 
1,4-DICHLGROBENZENE 
4METHYLPHENOL 
NAPHTHALENE 
2METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENR 
DIBENZOFURAN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BENZG(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHFxn,PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHBNE 
BENZG(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3CD) PYRENE 
DIBENZ(A.H)ANTHRACENE 
BENZO(G,HT)PERYLENE 

UGlKG 
UG/KG 
UGKG 
UG/KG 
UG/KG 
UGACG 
UG/KG 

UG/KG 
UG/-KG 
UGlKG 
UGKG 
UGXG 
UGKG 
UGKG 
UG/KG 
UGKG : 
UG/KG 
UGKG 

UGACG 
UGKG 
UG/KG 
UGKG 
UG/KG 
UGKG 
UGKG 
UGKG 
UG/KG 
UG/KG 
UGKG 
UGKG 
UGKG 
UGKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGKCG 
UGlKG 
UG/KG 
UG/KG 
UGKG 

24 J 

17 J 7.9 J 

290 

66 J 52 J 

UGlKG - microgram per kilogram 
J-wlueisesthatad 

4182 



CLEJ-01272-3.13-08/20/93 

TABLE 4-19 
WOODED AREAS, THE RAVINE AND SITE 82 SURFACE SOIL 

POSITIVEDETECTION SUMMARY 
REMEDIAL INVJZSTIGATION CTO-0133 

MCB CAMP LEJEW, NORTH CAROLINA 
ORGANICS 

Sample No: 6-2OlE-SB7-00 6-201~SB8-00 6-2OlEsB9-00 6-201N-SBll-00 
Depth: O-6” O-6” O-6” O-6” 

Date Sampledz 9/1m2 9/12/92 9/12!92 911 Iv92 
LabId: 00507-14 00507-16 00507-18 00502-01 

Units 

PESTICIDEYPCBS 
DIELDRIN UGKG 
4,4’-DDE UG/KG 
ENDRIN UGACG 
4,4’-DDD UGKG 
4,4’-DDT UG/KG 
ALPHAcHL.oRDANE UGiKG 
Pa-1260 UGKG 

VOLATILE3 

CHLOROMETHANE UGACG 
BROMOMETHANE UGACG 
ACETONE UGKG 
1,2-DICHLOROETHENE UGKG 
1,l.bTRICHLOROETHANE UGXG 
TRICH.LOROETHENE UG/KG 
BENZENE UG/KG 
TETRACHLQROETHENE UGfKG 
1,1,2,2-TETRACHLGROETXANE UG/KG 
TOLUBNE UG/KG 
STYRENE UG/KG 

SEMlV0LATILF.S 
PHENOL UGKG 
I&DICBLGROBENZENE UG/KG 
4-MEX-IYLPHENOL UG/KG 
NAPHTHALENE UG/KG 
2-METHYLNAPHTHALENE UG/KG 
ACENAPHTHYLENE UGXG 
ACENAPHTHENE UGKG 
DIBENZOFURAN UG/KG 
FLUORENE UG/KG 
PHENANTHRENJZ UGIKG 
ANTHRACENE UGKG 
PLUORANTHENE UG/KG 
CARBAZOLE UG/KG 
PYRENE UGtlCG 
BUTYLBENZYLPHTHALATE UGACG 
BENZO(A)ANTXRACENE UGXG 
CHRYSENE UGACG 
BIS(2-ETHyLHExyLP HTHALATE UG/ICG 
DI-N-OCTYL PHTHALATE UG/KG 
BENZO(B)FLUORANTHENE UGKG 
BENZO(K)FL.UORANTHENE UG/KG 
BENZO(A)PYRENE UG/‘KG 

p lNDENO(l,2,3-CD) PYRENE UGACG 
DIBENZ(A,H)ANTHRACENE UG/KG 
BENZO(G,H,I)PERYLENE UGACG 

5 J 4.3 J 

5.6 J 

28 J 

58 J 57 J 

150 J 60 J 53 J 

500 

280 J 

800 

130 J 

380 J 

390 J 

150 J . 
180 J 

250 J 
81 J 

110 J 

UGiKG - microgram per kilogram 
J-valueiseslimated 

4-183 
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TABLE 4-19 
WOODED AREAS, THE RAVINE AND SlTE 82 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANIC5 

Parameter 

Sample No: 6-ZOlN-SBll-00 6-201N-SB12-00 6.2OIN-SB2-00 6-201N-SB3-00 
Depth: O-6” O-6” 0 - 6” 0 - 6” 

Dam Sampled: 10/13/92 lOfl3l92 g/10/92 9/1OB2 

LabId: 00573-11 00573-U 00502.04 00502-06 

Units 

PESTICIDEYPCBS 

DIJXDRIN 

4,4’-DDE 
ENDRIN 
4,4’-DDD 
4,4’-DDT 
ALPHA CHLGRDANE 
PC51260 

VOLATILXS 

CHL.OROMETHANE 

BROMOMETHANE 

ACETONE 

1,2-DKXLOROETHENE 
l,l,l-TRICHLGROETHANE 
TRICHLGROETHENE 
BENZENE 
TETRACHLGROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
STYRENE 

SEMXVOLATILES 

PHENOL 

I,4-DICHLOROBENZENE 
4-METHYLPHENOL 
NAPHTHALENE 
Z-METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAIU 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHI’HALATE 
DI-N-OCTYL PHTHALATE 
BENZG(B)FLUOIuNTHENE 
BENZG(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3CD) PYRENE 
DIBENZ(A,H)ANTHRkCENE 
BENZO(G,H,I)PERYLENE 

UGfKG 14 J 
UGKG 
UGKG 
UG/KG 
UGlKG 7.9 J 
UG/‘KG 
UG/KG 

UGKG 
UGXG 

UG/KG 

UG/KG 

UG/ICG 

UGXG 

UG/KG 
UGi!ICG 
UGlKG 
UGiKG 
UGKG 

UGACG 

UGfICG 
UGlKG 
UGlKG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UGKG 
UGlKG 
UG/KG 
UGACG 
UGKG 
UGKG 
UGKG 
UGXG 
UG/KG 
UGKG 
UG/KG 
UGKG 
UGiKG 
UGiKG 
UGlKG 
UGfKG 
UGlKG 

5 J 5 J 

UC/KG - microgram per kilogram 
J-valueisestimated 

4-184 

-- 

2.2 J 

98 1 82 J 
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TABLE 4-19 
WOODED AREAS, THE RAVINE AND SITE 82 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION cTo-0133 

MCB CAMP LEJEUNB, NORTH CAROLINA 
ORGANIC3 

Sample No: 6-20 lN-SB6-00 6-201N-SB7-00 6-20 lN-SB8-00 6-2OlN-SB9.QO 
Depth: O-6” O-6” O-6” 0 - 6” 

Date Sampled: 9/11/92 9/l l/92 9/l l/92 9/l 1192 
LabId: 00502-12 00502-14 aasa2-16 00502-18 

Units 

PESTICIDWPCBS 

DIELDRJN 
4,4’-DDE 
ENDRIN 
4,4’-DDD 
4,4’-DDT 
ALPHACHLCRDANE 
Pm-1260 

VOLATILES 

CHLGROMETHANE 
BROMOMETHANE 
ACETONE 
1,2-DICHIGROETHENB 
l.l,I-TRICHLOROETHANE 
TRICHLGROETHENB 
BENZENE 
TBl-IbX!HI.OROBTHBNB 
1,1,2,2-TBTRAC~ROBTHANE 
TOLUBNE 
STYRENE 

SEMIVOLATILRS 
PHENOL 
1,4-DICHLOROBENZENE 
4-METHYLPHENOL 
NAPHTHALENR 
2METHYLNAPHTHALRNE 
ACENAPHTHYLENB 
ACENAPHTHENR 
DIBENZOFURAN 
FLUORENE 
PHENANTHRBNB 
ANTHRACENE 
FLUOR0lTHENE 
CARBAZOLE 
PYRRNE 
BUTYL BENZYL PHTHALATR 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATR 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHRNE 
BENZO(K)FLUOlWNTHRNE 
BENZO(A)PYRENE 
INDENO(l,Z&CD) PYRENE 
DIBENz(&H)ANTHRACBNE 
BENZO(G,H,I)PERYLENE 

UGiKG 
UG/KG 
UG/KG 
W/KG 
UGKG 
UG/KG 
UGACG 

W/KG 

UG/KG 

UG/KG 

Xi/KG 

UGKG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UGfKG 
UGKG 

UG/KG 
UG/KG 
UG/KG 
UGKG 
UGXG 
UG/lCG 
UG/KG 
UG/KG 

UGlKG 

UG/KG 
UG/KG 
UGKG 
UGXG 
UG/KG 
UG/KG 
UGKG 
UGKG 
UG/KG 
UGKG 
UG/KG 
UGlKG 
UGfKG 
UGKG 
UGKG 
UG/KG 

82 61 25 8.4 J 

I5 4.7 J 

14 J 

42 J 

65 J 47 J 200 J 

UG/KG - microgram per kilogram 
J-valueisestiti 

4-185 
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TABLE 4-19 
WOODED AREAS, THE RAVINE AND SlTE 82 SURFACE SOIL 

POSITIVE DJXECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LIZJEW NORTH CAROLINA 
ORGANICS 

Sample No: 
Depth: 

Date Sam~ledz 

6-20lS-SBl-00 6-201S-SBll-00 6-2OlS-SBl2-00 6-201S-SEt2-00 

O-6" O-6" O-6" 0 - 6" 

9/15/92 9113192 9f13f92 9/15/92 
L.&Id: 00519.07 00510-25 00511-01 00519-1.0 

units Parameter 

PESTICILWPCBS 
DIELDRIN UGlKG 
4,4’-DDE UGlKG 
ENDIUN UGKG 
4,4’-DDD UGKG 
4,4’-DDT UGKG 
ALPHACHLORDANE UGKG 
PCB-1260 UG/KG 

VOLATXLES 
CHLOROMETHANE UG/KG 
BROMOMETHANE UGKG 
ACETONE UGfKG 
1,2-DICHLOROETHENE UGXG 
l,l,I-TIUCHLOROETHANE UGXG 
TRICHLOROETHENE UGACG 

,F- BENZENE UGlKG 
TETRACHLOROETHENE UGKG 
1,1.2,2-TETRACDROETHANE UGKG 
TOLUENE UG/KG 
STYRXNE UGACG 

SEiWVOLu4TILES 
PHENOL UG/KG 
1,4-DICHLOROBENZENE UGKG 
4-METHYLPHBNOL UGlKG 
NAPHTHALENJZ UGiKG 
2-METHYLNAPHTHALENE UG/KG 
ACENAPHTHYLENE UGKG 
ACENAPHTHENE UG/KG 
DIBENZOF’URAN UGiKG 
FLUORENE UGlKG 
PHENANTHRENE UGKG 
ANTHRACENE UGfKG 
FLUORANTHENE UGKG 
CARBAZOLE UG/KG 
PYRENE UG/KG 
BUTYL BENZYL PmTE UG/KG 
BENZO(A)ANTHRACENE UGKG 
CHRYSENE UGKG 
BIS(2XIXYLHEXYL)P HTHALATE UG/KG 
DI-N-OCTYL PHTHALKI-E UGKG 
BENZO(B)FLUORANTHENE UGKG 
BENZO(K)FLUORANTHENE UGlKG 
BENZO(A)PYRF%E UGiKG 

.- INDENO(l,2,3-CD) PYRBNE UG/KG 
DIBENZ(A,H)ANTHWiCENE UGKG 
BENZO(G,H,I)PERYLENE UGKG 

170 J 16 J 24 J 4.4 

10 J 11. 
150 J 13 J 9.3 5.5 

59 J 

72 J 

47 J 
59 J 85 J 70 J 

60 J 

UG/KG - microgram per kilogram 
J-vaIueisestim&d 

4-186 
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TABLE 4-19 
WOODED AREAS, THE RAVINE AND SlTE 82 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION ‘X0-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-2OlS-SB3-00 6-201S-SB4-o0 6-20lSSB5-00 6-2OlSSB6~0 

Depth: O-6” O-6” O-6” O-6” 
Date Sampled: 9/15/92 9llSl92 g/14/92 9/14,02 

L&Id: 00519-11 00519-13 00510-16 00510-18 
Units 

PESTICIDElPCBS 
DJELDRIN UGKG 
4,4’-DDE UGKG 11 J 
ENDRIN UG/KG 
4,4’-DDD UG/KG 
4,4’-DDT UGKG 9.1 J 
ALPHACHLORDANE UG/KG 
PCB1260 UGiKG 

VOLATILES 
CHLGROMETHANE UGKG 
BROMOMETHANE UGKG 
ACETONE UGACG 
12-DICHLGROETHENE UGKG 
1,1,1-TRICHLGROETHANE UGKG 
TRJCHLOROETHENE UG/KG 

p”“, BENZENE UGKG 
TETRACHLGROETHENE UGKG 
1,1,2,%TETRACHIGR0ETHANE UGfKG 
TOLUENE UGlKG 
STYRENE UG/lCG 

SEMIVOLATILES 
PHENOL UGlKG 
1.4DICHLGROBENZENE UG/KG 
4-METHYLPHENOL UGKG 
NAPHTHALENE UG/KG 
2-METHYLNAPHTHALENE UGACG 
ACENAPHTHYLENE UG/KG 
ACENAFHTHENE UGKG 
DIBENZOFURAN UG/KG 
FLUORENE UG/KG 
PHENANTHRENE UG/KG 
ANTHR4CENE UGKG 
FLUORANTHENE UGKG 
CARBAZOLE UG/KG 
PYRENE UG/KG 
BUTYL BENZYL PHTHALATE UG/KG 
BENZO(A)ANTHRACENE UGKG 
CHRYSENE UG/KG 
BIS(2-s)PHTHALATE UG/KG 53 J 
DI-N-OCTYL PHTHALATE UG/KG 
BENZO(B)FLUORANTHENE UGKG 
BENZO(K)FLUORANTHENE UGlKG 
BENZO(A)PYRENE UG/‘KG 

.- lNDENO(1,2,36D) PYRENE UGKG 
DIBENZ(AwCENE UGXG 
BENZO(G,H.I)PERYLENE UG/KG 

25 J 20 

16 J 20 J 

47 J 

41 J 

78 J 

UGKG - microgram per kilogram 
J-valuek&mated 

4-187 

11.0 J 

80 J 



CLEJ-0127293.13-08/20/93 

TABLE 419 
WOODED AREAS, THE RAVINE AND SlTE 82 SURFACE SOIL 

POSI’MVE DETBCTXON SUMMARY 
REMEDIAL INVESTIGATION Cl-G-0133 

MCB CAMP LEJBUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 

Depth: 
Jhb3Salnpled: 

6-20 1 S-SB7-00 
O-6” 

P/14/92 

6-201S-SB8-00 
0 - 6” 

P/15/92 

6-2030SA-SB1-00 6-2030SA-SB12d)O 
O-6” 0. 6” 

P/14/92 P/9/92 

P=UIleter 
Labxd: 00510-21 00519-1s 00511-03 00496.17 

Units 

PESTICIDElPCJB 

DIELDRIN 
4,4’-DDE 
ENDRI-N 
4,4’-DDD 
4,4’-DDT 
ALPHACHLGRDANE 
PCB-1260 

VOLATILES 

CHLOROMETHANE 
BROMOMETHANB 
ACETONE 
1,2-DICHLOROETHENB 
l,l,l-TRICHLGROBTHANE 
TRICHLOROETHENE 

/- BENZENE 
TETLWCHLOROETHENE 
I&2,2-TBTRACHLGROETHANE 
TOLUENE 
STYRENE 

SEMIVOLATILES 

PHENOL 
1.4DICHLGROBENZBNB 
4METHYLPHENOL 
NAPHTHALBNE 
2-METHYLNAPHTHALENR 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURW 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BENZC(A)ANTHRACENE 
CHRYSENE 
BXS(2-ETHYLHEXYL)PHlHALATE 
DI-N-GCTYL PHTHALATE 
BENZG(B)FLUORtNTHENR 
BENZG(K)FLUORANTHENE 
BENZG(A)PYRENB 

p? INDENC(1,2,3-CD) PYRENE 
DIBENz(AH)ANTHWCENE 
BENZG(G,H,I)PERYLENB 

UGIICG 

UGlKG 

UG/KG 
UGKG 
UGKG 
UGACG 

UGKCG 

9.5 J 

7.7 

UGlKG 
UGJKG 
UGiKG 
UGIKG 
UGKG 
UGKG 
UGKG 
UGiKG 
W/KG 
UGKG 
UG/KG 

UGKG 
UG/ICG 
UG/ICG 
UGKG 
UGACG 
UG/KG 
UGKG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UGKG 
UGiKG 130 J 
UG/KG 
W/KG 
UGKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

4200 

12000 150 J 
6400 530 J 

120 J 

54 J 

UGKG - microgram per kilogram 
J - value is estimkd 

4-188 

470 J 1.5 J 

5.9 J 

620 3 
670 J 

7000 J 

120 J 

741 J 

300 J 

270 J 
140 J 

180 J 56 J 

140 J 



CLEJ-0127203.13-08/20/93 

TABLE 4-19 
WOODED AREAS, THE RAVINE AND SITE X2 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL DIVBSTIGATJON CTO-0133 

MCB CAMP LEJEUNE. NORTH CAROLINA 
ORGANICS 

Sample No: 6-2030SA-SBI3-00 6-2030SA-SBI4-00 62030SA-SB15-00 6-2030SA-SB16-00 
Depth: O-6” O-6” O-6 O-6” 

Date Sampled: g/13/92 M3l92 9/l l/92 91’11l92 

hameter 

Lab Id: 00511-16 00511-19 00507-42 00507-45 

Units 

PBSTICIDEfPCBS 
DIELDRIN 
4,4’-DDE 
ENDRIN 
4,4’-DDD 
4,4’-DDT 
ALPHACHLORDANE 
PCB1260 

VOLATILES 
CHLQROMETHANE 
BROMOMETHANR 
ACETONE 
I.2-DICHLOROBTHENE 
l,l.l-TRXCHLGROETHA 
TRICHLGROETHENE 

,/@=- BENZENE 
TJXR4CHLOROETHENE 
1,1,2,2-TETRACHLGROBTHANE 
TOLUBNB 

SEMIVOLATILES 
PHENOL 
1,4-DICHLOROBENZENE 
4METHYLPHBNOL 
NAPHTHALENE 
2METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FZUORENE 
PHENANTHRENE 
ANTHRACENB 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATB 
BENZO(ApNTHR4CENE 
CHRYSENE 
BIS(2-RTHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATB 
BENZG(B)FLUORANTHENE 
BENZO(K)FLUORANTHBNE 
BENZO(A)PYRENB 

p-‘? JNDENO(l,2,3-CD) PYRENE 
DIBENZ(~H)ANTHRACENB 
BENZO(G,I-LI)PERYLENE 

UGKG 9.2 J 38 J 6.4 

UGKG 3.8 J 
UGfKG 
UGXG 
UGKG 5.8 

UG/KG 
UG/KG 

UGKG 
UGlKG 
UGKG 
UGlKG 
UG/KG 
UGKG 
UGKG 
UGKG 
UGlKG 
UG/KG 
UG/KG 

UG/KG 
UGKG 
UG/KG 
UGKG 
UGlKG 
UGKG 
UG/KG 
UGlKG 
UGlKG 
UG/KG 
UGKG 
UG/KG 
UG/lCG 

UGfKG 
UGKG 
UGACG 
UGKG 

UG/KG 
UGKG 
UG/KG 
UG/KG 
UGKG 

UGKG 

UG/KG 

UG/KG 

22 

18 

380 

470 

320 J . 
1140 J 

53 J 

440 

110 J 
250 J 
210 J 

UG/KG - micqram per kilogram 
J-valueise&n&d 

4-189 



CLEJ-0127203.13-08/20/93 

TABLE 4-19 
WOODED AREAS, THE RAVINE AND SITE 82 SURFACE SOIL 

POSlTlVE DETECTION SUMMARY 
REMEDIAL lIWESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-2030SA-SB17-00 6-2030SA-SB19-00 6-203OSA-SB2-00 6-203OSA-SB20-00 
Depth: O-6" O-6" O-6" O-6" 

Date Samplak 9fPlP2 9f13fP2 P/13/92 9/u/92 
Labid: 00496-05 00511-21 00511-05 00511.-23 

Units 

PEsTIcxDF.m!Bs 

DIELDRJN 
4,4’-DDE 
ENDRIN 
4,4’-DDD 
4,4’-DDT 
ALPHAcHLoRDANE 
PCS-1260 

VOLATILES 

CHLOROMETHANE 
BROMOMETHANE 
ACETONE 
L,2-DICHLGROE’THRNE 
l,l,l-TRICHLGROBTHANE 
TRICHLGROBTHENE 

;F. BENZENE 
TBTRX!HLGROETNENE 
1,1,2,2-TJXRACHIXlROBMiANE 
TOLUENE 
STYRENE 

SEMWOLATIL.ES 

PHENOL 
1,4-DICHLOROBENZENE 
4METHYLPHBNOL 
NAPHTHALENB 
2METHYLNAPHTHALENE 
ACENAPHTHYLENE 
ACENAPHTHRNB 
DIBENZOPURAN 
PLUORBNE 
PHENANTHRBNB 
ANTHRACENE 
PLUORANTHENE 
CARBAZQLE 
PYRBNE 
BUTYL BENZYL PHTHALATB 
BENZG(A)ANTHRACENE 
CHRYSENE 
BIS(2-E~L)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)PLUORANTHENE 
BENZO(K)FLUORANTHENB 
BENZO(A)PYRENB 

,@% INDENO(l,P&CD) PYRBNE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYI..BNE 

UGKG 
UGlKG 

UGACG 
UGfKG 
UG/KG 

UGIKG 

UGIKG 

UGflCG 

UG/KG 
UG/KG 
UGKG 
UGfKG 
UGiKG 

UG/KG 
UGKG 
UGfKG 
UGKG 
UGACG 

UGKG 
UGKG 
UGKG 
UG/KG 
UGlKG 
UGXG 
UG/KG 
UG/KG 
UG/ICG 
UGKG 
UGACG 
UGKG 
UGKG 
UGKG 
UGKG 
UGlKG 
UGKG 
UGKG 
UGlKG 
UG/KG 
UGKG 
UGiKG 
UG/KG 
UG/KG 
UG/KG 

3.4 J 
3.6 J 

48 J 871 

UG/KG - mkrogram per kilogram 
J-vdueisdmated 

4-190 

63 J 
41 J 

48 J 

40 J 



CLEJ-0127203.13,08/20/93 

TABLE 4-19 
WOODED AREAS, THE RAVINJZ AND SITE 82 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGA~ON CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-ZU3OSA-SB3-00 6-2030SA-%4-00 6-2030SA-SB5-00 6-203OSA-SB6.00 
Depth: O-6” O-6” O-6” 0 - 6” 

Date Sampled: 9mf92 9ml92 9/l 1192 P/10/92 
Lab Id: 00507-28 00507-32 00507-35 00496.16 

Units 

PESTICIDElPCBS 
DIELDRIN 
4,4’-DDE 
ENDRlN 
4,4’-DDD 
4,4’-DDT 
ALPHACHLORDANE 
Pa-1260 

VOLATILES 
CHLOROMETHANE 
BROMOMETHANE 
ACETONE 
1,2-DICHLOROETHENE 
l,l,l-TIUCHLOROETHANE 
TRICHLOROETHENE 

,-+-- BENZENE 
TETRACI-IX)ROETHENE 
1,1X2-‘I’ETRACHLOROETHANE 
TOLUENE 

SEMWOLATILES 
PHENOL 
1,4-DICHLOROBENZENE 
4METHYLPHENOL 
NAPHTHALENE 
2-~THYLNAFWlXALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFUFWN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PIiTHALAm 
BENZO(A)ANTHRACENE 
CHRYSENE 

UGKG 
UGXG 4.1 
UGlKG 
UGKG 
UGKG 11 J 
UGKG 
UG/‘KG 

UG/iCG 
UGACG 
UGACG 
UG/KG 
W/KG 
UGACG 
UG/KG 
UGKG 
UGlKG 
UGfKG 
UGKG 

UG/KG 
UGACG 

UGACG 
UGKG 
UG/KG 
UGKG 
UG/KG 
UGKG 
UG/KG 

UGKG 
UGKG 
UG/KG 
UGKG 

UGKG 
UG/KG 
UGKG 
UG/KG 

39 J 

BIS(2-ETHyLHnm)PHTHALATE UGlKG 
DI-N-OCTYL PHTHALATE UGKG 
BENZO@)FLUORANTHENE UGACG 
BENZO(K)FLUOlWvMiENE UGACG 
BENZO(A)PYRENE UG/KG 
INDENO(l,PfCD) PYRENE UG/KG 
DIBENZ(A,H)ANWRACENE UGKG 
BENZO(G,H,I)PERYLENE UGKG 

2J 

3700 J 

1500 J 
IJ 

4600 
850 J 

2600 J 
55000 

120 J 

190 J 

UG/KG - microgram per kilogram 
J - value is cstimati 

4-191 



CLEJ-01272-3.13.08/20/93 

TABLE 4-19 
WOODED AREAS, THE RAVINE AND SITE 82 SURFACE SOIL 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATTON CTO-0133 

MCB CAMP LEJEXJNE. NORTH CAROLINA 
ORGANICS 

Sample No: 6.203OSA-SB7-00 6.2030SA-SB9-00 6-RAV-SBlO-00 6-RAV-SBI l-00 
Depth: O-6” O-6” O-6” O-6” 

Date Sampled: 9f14f92 g/13/92 94492 g/14/92 
Lab Id: OOSI l-07 00511-13 00512-14 00512-17 

units 

PESTIaDExa3s 
DIELDRIN 
4,4’-DDE 
ENDRtN 
4,4’-DDD 
4,4’-DDT 
ALPHACHLORDANE 
PC51260 

VOLATILES 
CHLOROMBTHANE 
BROMOMBTHANB 
ACETONE 
1,2-DICHLOROBTHBNE 
l,l,l-TRICHLGROETHANE 
TIUCHLOROBTHENB 
BENZENE 
TETlWXILGROETHBNE 
l&2,2-TETIWCHLGROETHANE 
TOLUBNB 
STYRENE 

SEMIVOLATILES 
PHENOL 
I&DICHLOROBBNZENE 
4-METHYLPHENOL 
NAPHTHALENE 
P-MBTHYLNAPHTHALENE 
ACENAPHTHYLBNB 
ACENAPHTHENB 
DIBENZOFURAN 
FLUORENE 
PHENANTHRBNE 
ANTHRACENE 
FLUORANTHENE 
CARBAZOLE 
PYRBNB 
BUTYL BENZYL PHTHALATE 
BENZO(A)ANTHRACENE 
CHRYSENB 
BIS(2-ETHYLHBXYL)PHIHALATE 
DI-N-OCTYL PHTHALATE 
BENZG(B)FLUORANTHRNE 
BENZO(K)PLUORANTHENB 
BENZO(A)PYRBNE 
lNDENO(L23CD) PYRSNE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

UG/KG 
UG/KG 
UG/KG 
UG/lCG 
UGKG 
W/KG 
UG/KG 

UG/KG 
UGiKG 
UG/KG 
UG&G 
UG/KG 
UGlKG 
UGKG 
UGfKG 
UGlKG 
UGlKG 
UGKG 

170 J 

180 J 

UGlKG 
UGXG 
UGKG 
UGKG 
UG/KG 
UG/KG 
UGIKG 
UGKG 
UG/KG 
UG/KG 
UG/‘KG 
UG/KG 65 J 
UG/KG 
UG/KG 87 J 
UG/KG 
UGKG 58 J 
UGACG 50 J 
UGACG 110 J 
UG/KG 
UGXG 80 J 
UG/KG 
UG/KG 4OJ 
UGlKG 
UGXG 
UGXG 

12 J 17 J 
220 J 

19 J 
510 J 

180 J 

2 J 

83 J 

110 J 2700 

59 J 
59 J 
75 J 

95 J 
25 J 
50 J 

91 J 
170 J 

2000 J 

2200 

1600 

59 J 

2200 

490 

1500 
1300 

380 J 
1300 J 

UGACG - microgtam per kilogram 
J-valueisestimated 

1-192 



CtLEJ-01272-3.13-08/20/93 

TABLE 4-19 
WOODED AREAS, THE RAVINE AND SlTE 82 SURFACE SOIL 

POSlTWE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTG-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANIC.5 

Parameter 

Sample No: 6-RAV-SB12-00 6-RAV-SB13-00 6-RAV-SB14-00 6-RAV-SBl!i~O 
Depth: O-6” O-6” O-6” O-6” 

Date Sampled: g/14/92 9114192 g/14/92 10/09/92 
Lab Id: 00512-19 00512-22 005X2-24 OOS7O-05 

Ullii.5 

PESTICIDE/PCBS 
DIELDRIN UGKG 
4,4’-DDE UG/KG 140 J 
ENDRIN UG/KG 
4,4’-DDD UG/KG 
4,4’-DDT UG/KG 130 J 
ALPHACHLORDANE UGKG 
PCs-1260 UGflCG 

VOLATILES 
CHLsOROMETHANE UGlKG 
BROMOMETHANE UG/KG 
ACETONE UGKG 
1,2-DICHLOROETHENE UG/KG 
l,I,l-TRICHLGROETHANE UG/KG 
TRICHLOROETHENE UGiKG 

f@- BENZENE UG/KG 
TETRACHLOROETHENE UG/KG 
1,1,2.E UGKG 
TGLUENE UGXG 
STYRENE UGiJCG 

SEMIVOLATILFS 
PHENOL UG/KG 
I/l-DICHUIROBENZENE UGlKG 
4-METHYLPHENOL UG/KG 

NAPHTBALENE UGiKG 

2-METHYLNAPH-MiALEm UGIKG 
ACENAPHI’HYLENE UGACG 
ACENAPHTHENE UG/KG 
DIBENZOFURAN UGKG 

FLUORENE UG/KG 

PHENANTHRENE UGIKG 

ANTHRACENE UGlKG 

FLUOR4NTHENE UGlKG 

CARBAZOLE UGKG 

PYRENE UG/KG 
BUTYLBENZYLPHTHALATE UGlKG 

BENZO(A)ANTHbXENE UGlKG 

CHRYSENE UG/‘KG 

BIS(2-ETHYLHEXYL)P HTHALATE UGKG 
DI-N-OCTYL PHTHALATE UGiKG 

BENZO(B)FLUOR4NTHENE UGIKG 

BENZO(K)FLUO&iNTHENE UGKG 
BENZG(A)PYRENE UG/KG 

.- INDENO(1,2,3CD) PYRENE UGKG 
DIBENz(A,H)ANTHIbXCENB UGfiCG 
BENZO(G,H,I)PERYLENE UGKG 

5.6 J 
200 

14 J 
17 J 

240 J ‘73 J 

60 I 

71 J 

370 
120 J 
200 J 

I500 
260 J 

1400 
190 J 

1600 

750 
590 

320 J 71 J 

UG/lCG - microgram per kilogram 
J - value is estimated 

4-193 

970 
260 J 
600 

52 J 



CLEJ-01272-3.13-08/20/93 

TABLE 4-19 
WOODED AREAS, THE RAVINE AND SlTJ5 82 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-RAV-SB16-00 6-RAv-sB400 6-luv-SB4A-oo C-RAV-SBS-00 
Depth: O-6” O-6” O-6” O-6” 

Date Sampled: 10109l92 9Illl92 9/14#2 9114192 
LabId: 00570-07 00502-33 00512-01 00512dI3 

Units 

PESTICXDEIPCBS 
DIELDRIN 
4,4’-DDE 
ENDRIN 
4,4’-DDD 
4,4’-DDT 
ALPHAcHLomANE 
PCB-1260 

VOLATILES 
CHLOROMETHANE 
BROMOMETHANX 
ACETONE 
X,2-DICHLGROETHENE 
l&l-7’RICHLOROETHANE 
‘I’RXHLOROETHENE 
BENZENE 
TfXlL4CHLOROETXENE 
1,1,2,2-TFXRAC~ROE-l3iANE 
TOLUENE 
STYRENE 

SEMIVOLATILES 
PHENOL 
1.4DICHLOROBENZENE 
4METHYLPHENOL 
NAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHYLEm 
ACBNAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PHENANTHRENE 
ANTHRACENE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BENZO(A)ANTHbiCENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZG(B)FX.UORANTHENE 
BENZO(K)FLUORANT?IENE 
BENZG(A)PYRENE 
lNDENO(lZ&CD) PYRENE 
DIBENZ@,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

UGACG 4.6 

UG/KG 7.5 

UGlKG 
UGXG 
UGXG 25 

UGIKG 
UG/KG 

UGMG 
UGMG 
UGlKG 
UGKG 

UG/lCG 
UGXG 
UGACG 
UG/ICG 

UGKG 
UGIKG 
UGIKG 

UG/KG 
UGIKG 
UGKG 
UGMG 
UGIKG 
UGKG 

UG/‘KG 
UGACG 
UGKG 
UG/‘KG 
UG/KG 
UGKG 
UGiKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 69 1 
UGlKG 
UGIKG 
UGKG 
UGIKG 
UGKO 
UG/KG 
UGfKG 

UGfKG - microgram per kilogram 

J -value is ednated 

4-194 

49 130 

71 J 260 J 

37 J 

74 J 

120 J 

39J . 
44J 

67 J 60 J 



CLEJ-01272-3.13-08/20/93 

TABLE 4-19 
WOODED AREAS, THE RAVINE AND SlTE 82 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTfGATlON Cl-O-0133 

MCB CAMP LEJEUNE,NORTH CAROLINA 
ORGANICS 

Sample No: 6-RAV-sB6-00 6-RAV-SB7-00 C-RAV-SB&OO 6-RAV-SB9 -00 
Depthz O-6” O-6” O-6” 0 . 6” 

Date Sampled: g/14/92 911492 g/14/92 g/14/92 
L&Id: 005 12-06 00512-08 00512-10 00512-12 

PESTICIDEA’CBS 

DIELDRIN 
4,4’-DDE 
ENDRIN 
4,4’-DDD 
4,4’-DDT 
ALPHACHLGRDANE 
PCB-1260 

VOLATILES 

CHLOROMETHANE 
BROMOMETHANE 
ACETONE 
If-DICHLOROETHENE 
l.l,l-TRICHLGROBTHANE 
TRICHLGROETHENE 

F-+-X BENZENE 
TETRtCHJaOROETHENE 
1.1,2,2-TETRACHLOROETHANB 
TOLUBNE 
STYRENE 

SEMIVOLATILES 

PHENOL 
I+DICHLOROBENZENB 
4-MBTHYLPHENOL 
NAPHTHALENE 
2-METHYLNAPHTHALBNE 
ACENAPHTHYLENE 
ACENAPHTHENE 
DIBENZOFURAN 
FLUORENE 
PHENANTHRBNE 
ANTHRACENE 
FLUORANTHBNE 
CARBAZOLE 
PYRRNE 
BUTYL BENZYL PHTHALATE 
BENZO(A)ANTHRACENE 
CHRYSBNE 
BIS(2-ETHYLHEXYL)PHTH&4TE 
DI-N-OCTYL PJiTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 

,- INDENO(l,PJ-CD) PYRENE 
DIBENZ(qH)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

Units 

UGtKG 
UG/KG 
UGKG 
UGKG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UGKG 
UG/KG 
UG/KG 
UGKG 
UG/KG 
UGKG 
UGACG 
UGKG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UGKG 
UG/KG 
UGKG 
UGilCG 
UGACG 
UGXG 
UG/lCG 
UGlKG 
UG/KG 
UG/KG 
UGfKG 
UGXG 
UGACG 
UG/KG 
UGKG 
UG/KG 
UGKG 
UGKG 
UGKG 
UG/‘KG 
UGlKG 
UGKG 

45 J 
27 J 20 J 

14 J 
98 J 2.5 J 

160 J 

140 J 
42 J 

150 J 
82 J 

130 J 
980 
190 J 
580 

73 J 
1100 J 

490 J 
44QJ 

87J 

460 
140 J 
330 J 
400 J 

85 J 
390 J 

47 J 

90 J 

110 J 

59 J 
56 J 

88 J 

48 J 

53 J 

2 J 

120 J 

UG/KG - microgtam per kilogram 
J-valueisedmated 

4-195 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SITB 82 SURFACE SOIL 

POSlTlVE DBTECTION SUMMARY 
REMEDIAL INVESTIGATION Cl-O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6.201E-SBl-00 6.201R-SBlO-00 6.201E.SB1 l-00 6.201ESB12.00 6-201E-SB13.00 6-201E-SB14-00 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 9/l 1192 9112192 9112192 9113192 9113192 9113192 
Lab Id: 00507-01 00507-20 00507.23 00510-01 005 IO-03 00510.06 

Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGIKG 

MGIKG 

MO/KG 
MGIKG 
MGKG 
MGIKG 

MGAiG 
MGlKG 
MO/KG 
MGIKG 

MGIKG 
MG/KG 

MGACG 
MGtRG 
MGKG 
MGIKG 
MGIKG 
MGIKG 
MO/KG 
MO/KG 
MO/KG 
MO/KG 
MG/KG 

1100 J 255 J 1390 J 792 2490 769 

1.7 
4JB 6.1 JB 14.6 JB 

0.18 B 
0.59 JB 
296 JB 493 JB 48400 J 

3.8 
0.52 B 

1JB 
8.3 B 10.3 B 3.9 B 

58500 
3.5 J 

884 B 
1.4 JB 

485 B 

2JB 
1110 
30.1 
908 
12.6 

0.89 JB 
620 
13.4 J 
78.2 JJ3 

7.4 J 
0.03 B 

0.65 JB 
336 

8 
30.3 JB 

3.5 

274 J 1220 J 

32.2 B 725 B 
8.3 J 30.4 J 

7.1 
32.4 B 

23.1 JB 15 JEI 175 B 84.3 B 66.7 B 23.1 B 

128 JB 

1.5 JB 1.7 JB 8.1 JB 2.7 B 3.7 B 

10.6 5.9 
1.3 B 

. . vr.ma - m:!!:granl per !e!Oggii ..-,...a 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J-value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SITE 82 SURFACE SOIL 

POSITIVE DEI‘ECTION SUMMARY 
REMEDIAL INVESTIGATION mOa133 

MCB CAMP LEJEUNB, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6.20lE-SBl5-00 6.201E-SB16-00 6-201E-SBl7.00 6.201%SB18-00 6.20lE-SB19-00 6-20 IESBZ-00 

Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 
Date Sampled: 9113192 9/13/92 9113192 9/13l92 9/l 5192 9/l l/92 

Lab Id: 00510.08 00510-10 00510-12 OOSlO-14 00519-01 00507-03 
Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMlUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MO/KG 
MGIKG 
MGIKG 
MO/KG 
MG/KG 
MGKG 
MGIKG 
MGIKG 
MGKG 
MGIKG 
MO/KG 
MGIKG 
MGXG 
MGIKG 
MG/KG 
MGIKG 
MGKCG 

MG/KG 
MO/KG 
MGIKG 
MGIKG 
MO/KG 
MGIKG 

1570 750 250 709 571 J 241 J 

0.8 JB 
18.1 B 

0.82 B 
3.9 B 

0.76 B 
2.9 JB 7.9 JI3 5.5 B 2JB 

0.53 JB 
47400 

3.8 J 
%I B 
1.3 JB 

0.96 JB 
1.2 n3 

407 
8.6 

31.9 JB 
4.6 

22300 
0.95 JB 

0.39 JB 
279 
2.1 
384 B 
5.6 

75100 
3.1 J 

65500 J 157 JB 

2.6 JB 
1630 
96.1 
763 
13.8 

1.2 JB 
1010 
11.4 

1100 
41.5 

0.89 JEl 
793 J 
2.5 J 

849 JE 
12.1 J 

23.5 B 

21.6 JB 109 B 31.9 B 32.5 B 135 B 84 B 

107 JB 129 JB 
0.35 B 

1.7 B 
4.2 B 

2.1 JB 1.4 JB 4.7 B 
17.8 

0.74 B 3.6 B 
6.6 

MGKG = .mi!!i&mi per kilopii 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 

* JB - value is estimated below the CRDL. but greater than the IDL 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SlTE 82 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-20 IE-SB20-00 6-201E-SB21-00 6-201E-SB3-00 6-20 1 E-SB4-00 6-201E-SBS-00 6-20 l E-SB6-00 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” o-6” 

Date Sampled: 9115192 9/l 5192 9/l 1192 9/l l/92 9llll92 9112192 
Lab Id: 005 19-04 00519-16 00507.05 00507-07 00507-09 00507.12 

Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANffANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGIKG 

MGIKG 

MGKG 
MGIKG 
MG/KG 

MO/KG 
MG/KQ 
MO//KG 
MGIKG 
MGiKG 

MG/KG 
MG/KG 
MO/KG 

MGIKG 
MG/KG 
MG/Ko 
MO/KG 
MGIKG 
MGKG 
MO/KG 
MGIKG 
Ma/KG 
MO/KG 

540 J 1100 J 1080 f  258 J 177 J 664 J 

12.2 B 3.9 JJ3 14.5 JB 1.1 JB 3.1 Jl3 8.1 JB 

0.44 JB 
312 JB 39700 J 434 Jl3 1010 J 

3.9 JB 
322 J 
12.9 J 

4.3 B 
505 J 
11.1 
110 B 

7 J 

844 J 
9 J 

624 JE 
26.8 J 

331 J 
5.9 

33.8 B 
7.4 J 5.4 J 

0.14 
1.8 JB 

16.9 Jl3 129 B 28.9 JB 39.4 B 

4.3 JB 1.5 JB 0.36 JB 1.3 JB 

MGKG - ti!!ipn! per ti!ograc? 
B -reported value is less than Contract Required Detection Lit (CRDL), but greater than Instrument Detection Limit (IDL) 
J -value is estimated 

. JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SlTE 82 SURFACE SOIL 

POSlTlVE DETECIXON SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-201E-SB7-00 6.ZOlE-SBS-00 6-201E-SBP-00 6-201N-SBl-00 6-201N-SBlO-00 6-201N-SBl l-00 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 9mt92 P/12/92 P/12/92 P/11/92 9/11/92 10/13/92 

Lab Id: 00507-14 00507.16 00507-18 00502.01 00507.25 00573.11 

Pammaet Units 

AL.uMlNuM 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALClUM 

P 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZlNC 

MO/KG 
MGKG 
MO/KG 
MG/KG 
MO/KG 
MGKG 
MG/KG 
MGKG 
MGIKG 
MGIKG 
MGKG 
MO/KG 
MCI/KG 
MO/KG 
MO//KG 
MG/KG 
MO/KG 
MO/-KG 
MO//KG 
MG/KG 

MGIKG 
MGiKG 
MO/KG 

711 J 

11.9 JB 

1360 J 

0.49 B 
6.2 JE 

325 J 565 J 
7.1 

67.2 B 36.6 B 

878 JB 232 Jl3 

0.41 B 

74 B 40.3 B 

2 JB 2.6 JB 8.8 

3030 J 14700 501 J 1120 

4.6 

51.8 J 
0.59 B 
0.57 JB 

1730 J 
2.9 

1.3 B 
9 

2470 J 
9.4 

140 B 
9.5 J 

2.3 B 
338 B 
1.2 

26.3 

737 

2.2 

3.9 

18000 

19.2 

PB 
66.4 

13500 

90.8 

732 B 
119 

0.44 

2.5 JB 

0.72 B 

323 J 

796 B 
3.3 J 

461 JB 

35.2 

194 

MO/KG - milligram per kilogram 
B -reported value is less lhau Contract Required Detection Limit (CRDL), but greater than Insttument Detection Limit (IDL) 
J - value is estimated 
JB -value is estimated below the CRDL, but greaterthanthe IDL 

178 B 

525 

2 

3.1 



Sample No: 6.201N.SB12.00 6.201N-SB2-00 6.201N-SB3-00 6.201N-SB4-00 6-20 lN-SBS-00 6.201N-SB6-00 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 10/13/92 9lIOl92 9/10/92 9110192 9ilOl92 9111192 
Lab Id: 00573-13 00502-04 00502-06 00502-08 00502.10 00502-12 

Pal-anleter hits 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

9 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESlUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODlUM 
THALLIUM 
VANADIUM 
ZINC 

MO/KG 
MG/KG 
MO/KG 
MO/KG 
MGKG 
MGfKG 
MO/KG 

MO/KG 

MO/KG 
MGiKG 
MO/KG 
MO/KG 
MO/KG 

MO/KG 

MO/KG 
MO/KG 
MGkG 
MO/KG 
MO//KG 
MO/K0 
MG/KG 
MGiKG 
MG/KG 

408 477 1330 642 

4.5 JB 

0.7 JB 
469 B 

6B 
0.07 B 

1.1 J 
59.6 B 
2.4 

3.6 JB 6.2 B 
0.06 B 
0.83 JB 
535 B 
1.5 B 

0.53 JB 
306 B 

0.85 J 
501 B 
1.6 B 

108 B 

9.2 
387 
12.1 
23.5 B 
9.2 

0.04 B 

160 
3 

261 
6.8 

31.8 B 
6.5 

0.07 B 

70.5 JB 

1510 704 353 
7.1 4.9 12.3 

60.9 B 35.9 B 46.8 B 
12 3.4 6 

0.04 B 0.03 B 0.08 B 

78.4 JB 

19.4 JD 18.8 JB 36.6 JB 22.5 JB 19.7 JB 

I.2 JB 4.9 JB 2.2 JB 1.5 JB 
23.7 14 6.2 8.6 

MO/KG - iiiiiiigiaril per kiiogam 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 

+ JB -value is estimated below the CRDL, but greater than the IDL 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SITE 82 SURFACE SOIL 

PGSlTlVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-20 lN-SB7-00 6.201N-SBS-00 6.201N-SB9-00 6-201s.SBI-00 6.201S-SBlO-00 6.201%SBll-00 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” O-6” 

Date Sampled: 9/l l/92 9/l 1192 9/l II92 9/l 5192 9113192 9113192 
Lab Id: 00502.14 00502.16 00502-18 00519-07 00510-24 00510.25 

Parameter Units 

ALm4lNuM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMlUM 
CALCIUM 
CHROMlUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZlNC 

MGIKG 
MG/KG 
MO/KG 
MG/KG 
MGlKG 
MO/KG 
MO/KG 
MO/KG 
MGiKG 
MGKG 
MGIKG 
MO/KG 
MO/KG 
MG/Ko 
MOB33 
MGKG 
MGIKG 
MO/KG 
MQIKQ 
MO/KG 
MGIKG 
Ma/KG 
MGIKG 

569 208 976 1350 J 3240 624 

2B 
6.9 B 

0.54 JB 
3.5 B 5.2 B 26.6 B 

0.09 B 
1JB 

668 B 
0.93 B 

5.9 B 

1.1 J 
546 B 

0.82 B 

0.53 JB 
176 B 

1.2 3 
174000 J 

10.2 
128 B 7050 
2.7 2.8 

5.1 
3940 J 
62.3 J 
2580 J 
34.8 J 

334 
10.6 
23.1 B 
2.4 B 

0.06 B 

113 
4.3 

12.3 B 
1.1 JB 

0.05 B 

651 
7.9 
130 B 
5.1 

0.09 B 

1260 602 
3 15 

70.3 B 180 B 
2.3 B 5.1 

2.8 B 
250 B 
1.1 J 

62.9 B 29.8 B 
0.9 

9.6 JB 70.7 JB 

1.3 JB 
5.2 

1.8 JB 
5.6 

6.4 B 
52.2 J 

3.3 B 2B 
1.7 B 13.1 5.3 

MGXG - miiiigam per kiiogram 
B - reported value is less than Contract Required Detection Liiit (CRDL), but greater than Instrument Detection Liit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SlTE 82 SURFACE SOIL 

POSITIVE DETEClXON SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-20 1 S-SB 12.00 6.20%SBZ-00 6-2015.SB3-00 6-201S-SB4-00 6.201~.SBS-00 6-2OlS-SB6-00 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 9lW92 9115192 9llY92 9lW92 9114192 9/14/92 
Lab Id: 0051 l-01 00519-10 00519-l 1 00519-13 00510-16 00510-18 

Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALClUM 

Ip 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLlUM 
VANADIUM 
ZINC 

MOIKG 
MGIKG 
MGIKG 
MG/KG 
MGIKG 
MGIKG 
MGIKQ 
MG/KG 
MWICG 
MCVKG 
MGIKG 
MGIKG 
MGIKG 
MGlKG 
MGKG 
MGIKG 
MG/KG 
MCVKG 
MO/KG 
MGiKG 
MGKG 
MO/KG 
MGiKG 

547 J 1040 J 3380 J 709 J 1310 947 J 

0.72 B 
4.9 B 9.8 JB 5.4 B 18.8 B 27.4 B 10.1 B 

1950 J 
1.3 B 

1.9 JB 
382 J 
12.6 
72.3 JB 
7.4 J 

222 JE 236 JB 1340 J 2850 
0.78 JB 

185 B 
0.85 JB 

1.6 JB 
1350 
25.5 
120 B 

32.9 
0.03 B 

0.52 JE 
258 
3.9 

34.7 JB 
2.1 B 

0.02 B 

645 J 
6.7 J 

42.7 JB 
4 J 

879 J 
5.5 J 
103 JB 
3.8 J 

926 J 
48 J 

56.8 JB 
6 J 

26.3 JB 46.6 JJ3 92.8 B 52.8 B 87.2 B 41.7 B 

1.2 JB 
11 J 

2.7 JB 6.4 B 2.7 JJ3 
8.8 J 

3.9 B 
10.8 

1 B 
4.1 B 

_ -----. 
~ti/~cr - miiiigram per tiiogram 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instnunent Detection Limit (IDL) 
J -value is estimated 
JB - value is estimated below the CRDL, but greatwthanthe IDL 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SlTE 82 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION Cl’O-0133 

MCB CAMP LFJEUNE, NORTH CAROLINA 
TOTAL MGTALS 

Sample No: 6-2OlS-SB7-00 6-20 IS-SBS-00 6-201s.SB9-00 6-2030SA.SBl-00 6.2030SA.SB10-00 6-2030SA.SBl l-00 

Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 
Date Sampled: 9114192 9/l 5192 9114192 9114192 9112192 90 1192 

Lab Id: 00510-21 00519.15 005 1 o-22 00511.03 0050737 00507-40 
Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANffANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MO/KG 
MGKG 
MGIKG 

MGiKG 
MO/KG 
MO/KG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 
MO/KG 
MGiKG 
MGIKG 
MO/KG 
MO/KG 
MGIKG 
MG/KG 
MO/KG 
MGIKG 
MG/KG 
MG/KG 
MGAZG 
MGIKG 

846 8910 J 265 19200 J 
13.2 JB 
7.7 
134 J 

1110 384 

1.1 B 
5.6 Jl3 4.9 JB 13.8 B 42.2 B 3.7 B 

1.4 JB 
7090 J 

9.2 J 
13300 J 

29 
3.1 B 
104 J 

13200 J 
218 

1040 JB 
381 J 
0.9 
14 B 

787 B 

625 B 144 B 166 JB 
1.4 B 1.3 B 

303 J 
5.6 B 

4500 J 
50.4 J 
348 JB 
8.7 J 

379 
3.7 

77.6 B 
1.6 B 

153 
2.2 

15.1 JB 
2.5 B 

802 J 
6.3 
53 B 

9.7 J 

63.5 B 231 B 15.5 B 54.8 B 32.1 JB 

45.4 JB 809 JB 

2.2 B 
3.1 B 

15.4 B 0.82 B 35.5 
38.4 J 1.6 B 675 J 

2.8 JEt 

MO/KG - milligram per kilogram 
B - repotied value is less than Contract Required Detection Lit (CRDL), but greater than Instrument Detection Lit (IDL) 
J-value is estimated 

’ JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SlTE 82 SURFACE SOIL 

PGSlTIVE DEI’ECTIGN SUMMARY 
REMEDIAL INVESTIQATION Cl’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6.2030SA.SB12-00 6-2030SA-SB13-00 6-2030SA.SBl4-00 6.2030SA.SB15.00 6.203OSA-SB16.00 6-2030SA-SB17-00 

Depth: 0 - 6” 0 - 6” O-6” 0 - 6” O-6” 0 - 6” 
Date Sampled: 919192 9113192 9113192 9/l 1192 9/l 1192 9/9/92 

Parameter 
Lab Id: 00496-17 OOSll-16 00511-19 00507-42 00507-45 00496-05 

Units 

ALuMrNuM 
ANTIMONY 
ARSENIC 

BARIUM 
BERYLLIUM 
CADMlUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZlNC 

MGIKG 
MGlKC3 
MGIKG 
MGlKff 
MO/KG 
MO/KG 
MO/KG 
MG/KG 
MOIKG 
MGIKG 
MGIKG 
MGIKG 
MCVKG 
MO/K<) 
MGIKG 
MOKO 
MO/KG 
MO/KG 
MO/KG 
MG/KG 
MO/KG 
MG/KG 
MGIKG 

7400 749 J 1880 J 1640 

18.7 J 
892 

2 
2.2 J 

1820 
9.5 
6.2 B 

45.5 
11400 

12.5 
439 B 
52.5 

0.81 B 1.4 B 
5.7 JB 34.1 

1.1 JB 
20.3 B 
0.09 B 
0.44 JB 

10000 
2.2 

7.9 JB 

0.57 JB 0.4 JB 
14800 J 

2.5 
0.34 B 

120 JB 
1.6 B 0.77 B 1.8 B 

0.72 JE 
620 J 

11 

0.97 JB 
1050 J 

8 
64 JB 

10.5 J 
0.02 B 

1100 1540 
7.8 

311 B 
12.6 J 
014 

1440 
5.3 

205 B 
9.3 

50.8 B 
7.2 J 

0.04 B 
13.9 
661 B 
5.8 

25.4 JB 61.4 JB 38.9 B 88.5 B 76.6 B 

3JB 4.3 JB 3.7 jB 30.1 4.3 JB 3.6 JB 
11.9 36.7 

M3XG - Jlligram per i&gram 
B - reported value is less than Contract Required Detection Liit (CRDL), but greater than Instrument Detection Limit (IDL) 
J-value is estimated 

* JB . value is estimated below the CRDL, but greater than the IDL 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SlTfi 82 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LBIEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: G-2030SA-SB18-00 6.203OSA-SB19-00 6.2030SA-SB2-00 6-2030SA-SB20-00 6-203OSA-SB3-00 6-2030SA-SB4-00 

Depth: 0.6" 0 -6" 0 -6" 0 -6" 0 - 6" 0 -6" 

Date Sampled: g/9/92 9113192 9113192 9113192 9112192 9112192 
Lab Id: 00496-08 00511-21 00511-05 00511-23 00507-28 00507-32 

Parameter Units 

ALuMINuh4 
ANTIMONY 
ARSENIC 
SARI& 
BERYLLIUM 
CADMIUM 
CALCluM 
CHROMIUM 

MG/KG 
MGiKG 
MG/KG 
MO/KG 
MO/KG 
MGK.0 
MO/KG 

MGiKG 
MGIKG 
MO/KG 

MO/KG 

MO/KG 
MGiKG 

MO/KG 

MGKG 
MO/KG 
MO/KG 
MG/Ko 
Ma/KG 
MO/KG 
MO/KG 
MG/KG 
MO/KG 

1840 4030 J 2610 J 967 J 1320 2990 

0.73 JB 
3.7 JB 

1.2 B . 
4.6 JB 

0.76 B 
15.4 JB 

0.69 B 0.73 B 1.3 B 
9.6 JB 6.2 B 6.5 B 

0.43 JB 
745 B 

2 

0.77 JB 

1020 J 
2.6 

193 JB 
4.2 

266 JB 
2.7 1 B 1.8 B 

1260 J 

50.6 B 

R COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENlUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 

ZINC 

1.3 JB 
1360 J 
10.1 
97.2 JB 

8.7 J 
0.03 B 

10 
934 J 
40.3 

85.2 B 
13.2 J 
0.04 B 

1400 2390 J 
3.5 4.3 

48.2 B 119 B 
4.6 2.9 JB 

654 J 
6.6 

33.7 B 
7.8 J 

34.6 B 97.5 B 82.7 JB 44.6 JB 37.2 JB 30.4 JB 

3.5 JB 8.5 B 3.8 JB 2.7 JB 

61.8 J 
2.1 Jr3 4JB 

?.fGKG - mllligrarr per l&gram 
B - reported value is less than Contract Required Detection Liiit (CRDL), but greater than Instrument Detection Limit (IDL) 
J -value is estimated 

- JB - value is estimated below the CRDL., but greater than the IDL 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SlTE 82 SURFACE SOIL 

POSITIVE DETECTlON SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL MEl’ALS 

Sample No: 6-2030SA-SB5-00 6.2030SA-SB6-00 6.2030SA-SB7-00 6-2030SA-SB8-00 6-2030SA-SB9-00 6-RAV-SBl-00 

Depth: O-6" 0 - 6" O-6" O-6" 0 - 6" O-6" 

Date Sampled: 9/l 1192 9flOl92 9114192 9113192 9113192 9110192 

Lab Id: 00507-35 00496-16 00511-07 0051 l-09 00511-13 00502-26 

Parameter Units 

ALuMlNuM 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CtUCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAONESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGIKG 
MG/KG 
MGIKG 
MGIKG 
MGIKG 
MO/K0 
MGIKG 
MGIKG 
MGIKG 
MOIKG 
MG/KG 
MG/Ko 
MGIKG 
MGKG 
MO/KG 
MGIKG 
MGACG 
MG/KG 
MGIKG 
MO/KG 
MO/KG 

MGIKG 
MGlKO 

1600 

0.7 B 
6B 

2800 3040 J 
3.5 JB 

1.5 B 
22.7 JB 

3800 J 2350 J 1140 

0.71 B 
7 JB 

1.3 B 
11.6 JB 19.4 B 

0.53 B 
0.48 JB 

230 B 
2.1 

0.54 JB 

5.7 JB 

1.8 J 
1060 J 

4.6 

149 JB 

1.5 B 
64.6 JB 

1.9 B 2.5 

17.6 J 
2580 J 
45.2 

98.7 JB 

72.3 J 
0.16 

0.69 JB 

1750 J 
6.1 

95.2 JB 
8.6 J 

0.8 JB 

960 J 
7 

59.7 JB 

20 J 
0.04 B 

912 J 

33.8 B 

0.03 B 

33.2 JB 

601 

3.8 

851 
5.4 

34.8 B 
2.6 JB 1.4 B 

2.8 JB 
22.8 B 86.8 B 65.8 JB 40.5 JB 33.3 JB 

0.47 JB 

26.2 JB 

2.9 JB 2.9 JB 6.6 B 
139 J 

5.6 B 3.2 JB 1.9 JB 

MGI’KG - miiiigram per lciiogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J-value is estimated 
‘JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SITE 82 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION Cl-O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6.RAV-SBlO-00 6-RAV-SBl t-00 6-RAV-SB12-00 6.RAV-SB13-00 6-RAV-SBl4-00 6-RAV-SB15-00 

Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” O-6: 
Date Sampled: 9114192 9114192 9114192 9114192 9114192 10/09/92 

Parameter 
Lab Id: 00512.14 00512.17 00512-19 00512.22 00512-24 00570-05 

Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMNM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MO/KG 
MGKG 
MGKG 
Ma/KG 
MGIKO 
MO/KG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MO/KG 
MGIKG 
MO/W3 
MG/KG 
MG/KG 
MGiKG 
MGIKG 
MCVKC3 
MGIKG 
MO/KG 
MGKG 
MCVKG 

5200 

1.9 JB 
34.8 B 

2.4 J 
2640 
10.2 

27.7 
5040 
57.6 J 
205 B 
128 

0.45 J 
2.8 B 
173 B 

12.2 J 
169 

2830 

7.2 B 

137 B 
4.3 

1.7 JB 
1890 
13.1 J 
95.7 B 

7.3 
0.04 JB 

91.7 B 

7.7 JE 5JB 
5.9 52.7 

1860 

0.97 B 
16.5 B 

407 B 
2.7 

7 
1650 J 
14.7 J 
65.3 B 
25.2 
0.07 JB 

2B 
94.8 B 

3670 

17.4 
598 

0.98 B 
51.9 

3900 
54.6 
13.7 

149000 
1710 
1110 B 
700 
3.9 

79.4 
342 B 

4.5 

97.5 JB 
0.57 JB 
35.7 

16600 

&fGKG -milligram per kiiogram 
B -reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lii (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater thau the IDL 

3370 

2.1 
48.6 
0.17 B 

1.6 J 
1990 

6.6 
1.2 B 

21.7 
2860 
60.8 
164 B 

93.6 
0.14 

3.3 B 
171 B 

6660 

8.9 
412 

2 

7410 
9.7 
6.1 B 

348 
7920 

116 
1200 B 

120 
0.28 

7.5 B 
357 B 
2.7 

8.5 JB 32.8 
145 74s 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SITE 82 SURFACE SOIL 

POSlTXVE DETECXXON SUMMARY 
REMEDlAL INVESTIUATION cTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6.RAV-SB16.00 6-RAV-SBZ-00 6.RAV-SB3-00 6.RAV-SB4-00 6.RAV-SB4A-00 6-RAV-SB5-00 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: 10/09/92 9llOl92 9/l l/92 9/11/92 9114192 9114192 
Lab Id: 00570-07 00502-28 0050230 0050233 00512-01 00512-03 

Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSlUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGIKG 
MGlKo 
MG/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGiKG 
MG/KG 
MGIKG 
MGIKG 
MG/KG 
MGKG 
MGIKG 
MGKG 
MO/KG 
MGIKG 

MGIKG 
MO/KG 
MO/K0 
MG/KG 
MGIKG 
MO/KG 

8290 1240 2530 601 917 2330 

21.8 
1410 

2.2 B 

0.69 JB 
7.7 B 26.3 B 5.2 BJ 2.9 JB 4.7 JB 

0.58 JB 
61.5 JB 
2.9 

3120 
9 

6.7 B 
35 

7380 
27.3 
551 B 

69.7 
0.1 B 

15.2 B 
2560 

5.3 

263 JB 
1.6 B 

173 B 293 B 
0.82 B 3.3 1.3 B 

4.4 JB 
1150 
10.5 J 
31.1 B 
23.1 
0.06 JB 

1.7 B 
32.6 JB 

2.3 JB 
1530 

7.8 J 
90.6 B 
25.3 
0.11 J 

836 1300 471 
8.8 3.5 10.7 J 

40.4 B 49.1 B 19.6 B 
7.9 4.4 J 2.8 JB 

65.5 JB 49 JB 31.7 JB 89.5 B 

0.49 JB 
28 JB 30 JO 

2.9 JB 3.8 JE 

30.8 JB 

1.8 JB 28.3 
73.6 

5.3 Jx3 
26.1 45.5 

B - reported value is less than Contract Required Detection Lit (CRDL), but greater than lushument Detection Limit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-20 
WOODED AREAS, THE RAVINE, AND SITE 82 SURFACE SOIL 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-RAV-SB6-00 6-RAV-SB7-00 6.RAV-SB8-00 6.RAV-SB9-00 
Depth: 0 - 6” 0 - 6” 0 - 6” o-6” 

Date Sampled: 9114192 9114192 9114192 9/14/92 

Parameter 
Lab Id: 00512-06 00512-08 00512-10 00512-12 

Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MO/KG 
MGiKG 
MO/KG 
MG/KG 
MO/KG 
MG/KG 

MO/KG 
MO/KG 
MO/KG 
MG/KG 
MO/KG 
MO/KG 

MO/KC, 
MGIKG 

MO/KG 
MGIKG 
MGfKG 
MGIKG 
MO/KG 
MO/KG 
MO/KG 
MGACG 
MG/KG 

2060 

0.82 B 
23.6 B 

0.46 JB 
2350 

3.2 

5.7 J 
1470 
48.1 J 
223 B 
12.6 
0.49 J 

3B 
197 B 

8.8 JE 
44.4 

2080 

1.3 B 
44.2 

1.5 J 
3280 
10.9 
0.76 JB 
17.1 

5180 
30.4 J 
250 B 
48.9 
0.31 J 
2.5 B 

217 B 

5.6 JB 
109 

297 294 

2.6 JB 6.8 JE 

162 il 

0.55 JB 
286 192 

8 J 2.4 J 
104 B 

5.6 5 
0.02 JB 0.04 JB 

24.5 JB 29.5 JB 

MGKG - .mi!!igram per ld0g.m 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J-value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-21 
WOODED AREAS, ‘l-HB RAVINE, AND SlTB 82 SUBSURFACE SOIL 

POSlTIVE DETECITON SUMMARY 
REMEDIAL INVBSTIGATION CX0-0133 

MCB CAMP LEIEUNB, NORTH CAROLINA 
ORGANICS 

Sample No: 6-2OlESB1-01 6-201ESB10-01 6-201E-SB17-02 6-201E-SB118-01 
Depth: 1-3’ 1-3' 3-5' 1-3' 

Date,Sampled: 9/l l/92 9l12l92 911382 9/113/92 
Iabrdz 00507-02 00507-22 0051043 0051.0-15 

UlIlts Perametef 

PESTXXDRPCBS 
DIELDRlN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
PC51260 

VOLATiLEs 
CHLOROMETHANE 
BROMOMBTHANB 
MBTHYLENECHLORIDE 
ACETONE 

CARBON DISULFIDE 
p”“I 1,2-DICHLGROETHENE 

2-BUTANONE 
l,l.l-TRICHLCROETHANE 
TXICHLOROETHENE 
BENZENE 
4METHYIx2-PENTANONE 
TETRACWROETHENE 
TOLUENE 
TOTAL XYLENES 

SEMIVOLATILES 
1,‘kDIClUOROBENZENE 
ISOPHORONB 
NAPHTHALENE 
2-METHYLNAPHTHALENE 
2-CHLGRONAPHTHALENE 
DlETliYL PHTHALATE 
PHENANTHRENE 
PLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 

UG/KG 
UGfKG 
UGXG 
UGfKG 
UGKG 465 

UGKG 
UG/lCG 
UGIKG 
UG/KG 
UGKG 
UG/KG 
UGlKG 
UGIKG 
UGKG 
UG/KG 
UGKG 
UGIKG 
UG/KG 
UGKG 

UGKG 
UGlKG 
UGfKG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UGfKG 
UGIKG 
UC/KG 
UGKG 

, 

71 J 83 J 

1 J 

2 J 

49 J 

BIS(2-ETHyLHExyL)P HTHALATE UGKG 
DI-N-OCTYL PHTHALATE UGKG 
BENZO(B)FL.UORANTHENE UGKG 
BENZO(A)PYRENE UG/KG 

1200 J 

UGiKG - microgram per kilogram 
1 - value is estimated 

4210 



TABLE 4-21 
WOODED AREAS, THE ~VINB, AND SITE 82 SUBSURFACE SOIL 

POSlTM3DEIECl’XON SUMMARY 
REMEDIAL INVESTIGATION CrO6133 

MCB CAMP LEIFiUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 6-2OlE-SB2-01 6-201ESBS-01 6-2OlE-sB6-02 6-201ESB7-01 
Depth: l-3 1-3’ 3-5 l-3’ 

Date Sampled: 911 l/92 9/l 1192 g/12/92 9lw92 
Lab Id: 00507-04 00507-11 00507-13 00507-15 

Units Parameter 

PESTICIDWPCBS 
DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4.4’.DDT 
PCB-1260 

VOLATILES 
CHLOROh4ETHANE 
BROMOh4ETHANE 
METHYL~CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,2-DICHLOROETHENE 
2-BUTANONE 
l,l.l-TRICHLORO!XHANE 
TRICHLOROETHENE 
BENZENE 
4-METHYL2-PENT’ANONE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 

SEMIVOLATILsES 
1,4-DICHLOROBENZENE 
ISOPHORONE 
NAPHTHALENE 
P%ETHYLNAPHTHALENE 
2-CHLORONAPHTHALENE 
DIETHYLPHTHALATE 
PHENANTHRENE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 

UG/KG 
UGIKG 
UGACG 
UG/KG 
UGKG 

UGIKG 
UGKG 
UGKG 
UGlKG 
UGKG 
UGKG 
UGIKG 
UG/Ko 
UGKG 
UGKG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 

UGIKG 
UGKG 
UG/KG 
UG/KG 
UGlKG 
UG/KG 
UG/KG 
UGKG 
UGKG 
UGKG 
UGKG 

BIS(2-EWHEXYL)P HTHALATE UGXG 
DI-N-GCTYL PHTHALATE UGACG 
BENZO(B)FLUOMNTHENE UGXG 
BENZO(A)PYRENE UGIICG 

160 J 

100 

50 J 

65 J 

UG/KG - microgram per kilogram 
J - value ia eshntcd 

4-211 



CLEJ-01272-3.13-08/20/93 

TABLE 4-21 

WOODED ARMS, THE RAVINB, AND SlTE 82 SUBSURFACE SOlL 

POSITIVE DBTBCTION SUMMARY 

RRVlBDlAL INVBSMGATlON cTo-0133 

MCB CAMP LBIBUNB, NORTH CAROLINA 

ORGANIC5 

Sample No: 6-2OlN-SBlO-02 6-201N-SB12-02 6-201NSB4-01 6-201N.SB5-03 

Depth: 3-5’ 5-T l-3’ 5-T 

Date Sampled: 90 l/92 10113/92 9/IOl92 !mo192 

LabId: 00507-27 00573-14 00502-09 00502-11 

PESTIcrDwPCBS 

DIELDRIN 

4,4’-DDE 

4,4’-DDD 

4.4’-DDT 

Pa-1260 

VOLATILES 

CHIGROMETHANE 

BROMOMETHANB 

MBTHYLENECHulRzDE 

ACETONE 

CAREON DISULFIDE 

l,2-DICHLGROETBENE 

- 2-BUTANONE 

l.I.l-TRICHLGROETHANE 

TRICHLGROETHENE 

BENZENE 

4-METHYGZ-PENTANONE 

TJXRACHLOROETHENE 

TGLUENE 

TOTAL XYLENES 

SEh4IVOLATKES 

1,4-DICBLOROBENZENE 

ISOPHORONE 

NAPHTHALBNE 

2-METHYLNAPHTHALE.NE 

2dX-LtGRONAPHTHALENE 

DIETHYLPHTUALATE 

PHBNANTHRENE 

FLUORANTHENE 

PYRBNE 

BEN.ZG(A)ANTHRACENE 

CHRYSENE 

UG/KG 

UG/KG 

UGKG 

UGlKG 

UG/ICG 

UGKG 

UG/KG 

UGKG 

UGKG 

UG/KG 

UG/KG 

UGKG 

UG/KG 

UGIKG 

UGKG 1 J 

UGACG 

UGKG 

UG/KG 1 J 

UGKG 

UGKG 

UGKG 

UGlKG 

UGIKG 

UGKG 

UGKG 

UG/Ko 

UGACG 

UGlKG 

UGKG 

UGKG 

BIS(2XIXYLHEXYL)P HTHALATE UGIKG 

DI-N-OCTYL PBTHALATE UG/KG 

BENZO(B)PLUOMNTHBNE UG/KG 

BENZO(A)PYRENE UGlKG 

3.5 

5.9 

27 

89 J 

UG/KG - micz~gmm per kilogram 

1 - value is estimated 

4-212 



TABLE 4-21 
WOODED AREAS, THE RAVINE, AND SlTE 82 SUBSURFACE SOIL 

POSlllVBDBDXXIONSUMMARY 
REMEDIAL INVBSlTGAl’ION Cl-G.0133 

MCB CAMP LBJEUNB. NORTH CAROLINA 
ORGANICS 

Sample No: 6201N-SB7-01 6-201N-SB9-01 6-201~SB1-01 6-201SSBll-01 
Depth: 1-3’ 1-3’ 1-3’ L-3’ 

Date Sampled: 9/l l/92 9fllf92 911 s/92 9/13/92 
L&Id: 00502-15 00502-19 00519-09 005 IO-26 

Units Psranteter 

P!WlXIDE’PCBS 
DIELDRIN 
4,4.-DDE 
4,4’-DDD 
4,4’-DDT 
PC51260 

VOLATILES 
CHLGROMBTHANB 
BROMOMETHANB 
METHYLENE CHLORIDE 
ACETONE 
CARBONDISULPIDE 
.1,2-DICHLGROETHENE 
2-BUTANONE 
‘l,l,l-TRICHLOROETHANE 
TRICHLOROETHENE 
BENZENE 
4-MEm2-PBNTANONE 
TETWCHLOROETHRNE 
TOLUENE 
TOTAL XYLENES 

SEMIVOLATILES 
l&DICHLOROBENZENE 
ISOPHORONE 
NAFHTHALENE 
2-METHYLNAPHTHALENE 
2-CHLORONAPHTHALENE 
DIBTHYL PHTHALATE 
PHBNANTHRBNE 
FLuoRANTHENE 
PYRENE 
BENZO(A)AN’IHRACENE 
CHRYSENE 

UG/KG 
UGKG 
UGiKG 
UGlKG 
UG/KG 

UG/KG 
UG/KG 
UGiKG 
UGKG 
UG/KG 
UG/‘KG 
UGKG 
UG/KG 
UG/KG : 
UGiRG 
UG/‘KG 
UGKG 
UGKG 
UG/KG 

UG/KG 
UG/KG 
UGKG 
UGKCG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

BIS(2-ETHYLHEXYL)P HTHALATE UGKG 
DI-N-OCTYL PHTHALATE UGiKG 
BENZC(B)FLUORANTHRNB UG/KG 
BENZO(A)PYRENE UG/KG 

5.3 

9J 

64J 210 J 

UG/KG - microgram per kilogram 
I - value is estimated 

4-213 



TABLE 4-21 
WOODED ARBAS, THB RAVINE, AND SD-E 82 SUBSURFACE SOIL 

POSIl’lVE DEDXI’ION SUMMARY 
REMEDIAL DIVBSTIGATION Cl-G-0133 

MCB CAMP LBJBUNB, NORTH CAROLINA 
ORGANICS 

Sample No: 6-2OlS-SB4-01 6-2OlSSB6-01 6-201SSB9-01 6-2030SA-SB12-01 
Depth: l-3’ l-3’ l-3’ ;I -3’ 

Date Sampled: 9kv92 9114192 9/13/92 9l!9l92 

Lab Id: 00519-14 00510-20 00510-23 00496-19 
Units 

PESTlCIDE0CBS 
DIELDIUN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
PCB1260 

voLATILEs 
CHLGROMETHANE 
BROMOMETHANE 
MRTBYLENBCHLGRIDE 
ACETONE 
CARBON DISULPIDE 
1,2-DICBLGROETHENE 
2-BUTANONE 
l,l.l-TRICHLGROETHANE 
TRICHLGROElXRNE 
BENZENE 
4-METHYLZ-PENTANONE 
TETRACHLGROETHENE 
TOLUENE 
TOTAL XYLENES 

SEMIVOLATILES 
l/l-DICHLOROBENZENE 
ISOPHORONE 
NAPHTHALENE 
2METHYLNAPBTHALENE 
2-CHLGRONAPHl’HALENR 
DIETIiYLPHTHALATE 
PHENANTHRENE 
FLuoIbalTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 

UG/KG 
UGKG 
UG/KG 
UGKG 
UG/KG 

UG/KG 
UGKG 
UGiKG 
UG/KG 
UGKG 
UGKG 
UGKG 
UGIKG 
UGKG 
UGXG 
UG/KG 
UGXG 
W/KG 
UGACG 

UGKCG 
UGKG 
UGXG 
UGiKG 
UGKG 
UGlKG 
UGfKG 
UGKG 
UGXG 
UG/KG 
UG/KG 

BIS(2-ETHyLHExyL)P HTHALATE UGKG 
DI-N-OCTYL PHTHAL.ATE UGKG 
BENZO(B)PLUOMNTHENR UGfKG 
BENZG(A)PYRBNE UGACG 

3.9 J 

750 J 

4800 

2J 

44J 

UGfKG - microgram per kilogram 
J - value is estimated 

4-214 

69 J 

lloa0 

300 J 

510 J 



CLEJ-0X272-3.13-08/20/93 

TABLE 4-21 
WOODED AREAS. THERAVINE, AND srn a2 SUBSURFACE SOIL 

POSlTIVE DEPECMON SUMMARY 
REMEDIAL INVESTIGATION -133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANXCS 

Sample No: 6-2030SA-SB12-08 
Depth: IS-1T 

Date Sampled: 9l9l92 

6.2030SA-SBl3-05 6-2030SASBl3-12 6-2030SA-SBl4-03 
9-11’ 21- 23’ 5-T 

9/13/92 9ll3l92 g/13/92 
L&Id: 00496-20 00511-17 00511-18 OOSll-20 

Parameter &its 

PESTlcrDElpcBS 
DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
PC51260 

VOLATILES 
CHLOROMETHANE 
BROMOME’IWWE 
METHYLENECHLGRIDE 
ACETONE 
CARBON DISULPIDE 
12-DICHLGROETHJWZ 

%BUTANONE 
I.l,l-TRICHLOROETHANE 
TRICHLGROEl’HENE 
BENZENE 
4-METHyt2-PENTANONB 
TETRACHLGROETHENE 
TOLUJZNE 
TOTAL XYLENES 

UGKG 
UGKG 

UG/KG 
UGACG 
UG/KG 
UGKG 
UG/KG 

UGilCG 
UG/lCG 
UG/KG 
UGIKG 

BlS(2-ETHYLHEXn)PHTHALKl-E UG/KG 
DI-N-OCTYL PHTHALATE UG/KG 
BENZG(B)PLUORANTHENE UGlKG 
BENZO(A)PYRENE UG/KG 

SEMIVOLATlLES 
1,4-DICHLGROBENZENE 
ISOPHORONE 
NAPHTHALENE 
2aETHYLNAPrrlxALENE 

2CHLGRONAPHTHALENE 
DIETHYLPHTHALATE 
PHENANTHRENE 
PLUOTWNTl%NE 
PYRENE 
BENZO(A)ANTHlWZENE 
CHRYSENE 

UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 

UGKG 
UG/KG 
UG/KG 
UGACG 
UGKG 
UG/KG 
UG/KG 
UGKG 
UGlKG 
UGKG 
UG/KG 
UGKG 
UG/KG 
UGilCG 

4SJ 

9 J 

160 J 62 J 74 J 

UGlKG - microgram per kilogram 
J - value is estimnted 

4-215 



TABLE 4-21 
WOODED AREAS, THE RAVINE, AND SUX 82 SUBSURFACE SOIL 

POSlTIVBDEIBCI’IONSUMMARY 
REMEDIAL INVJBTIGAlT0NCT0-0133 

MCB CAMP LEJBUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 
Depth: 

Date Sampled: 

62030SA-SB15-02 6-2030SASB16-03 6-2030SA-SB17-04 6-203OSA-S.Bl7-06 
3 -5' 3 - 5' 7-9 13 - 15’ 

911 II92 9f 1 If92 9l9l92 9l9l92 
I LabId: 0050743 ooso7-46 00496-06 00496.07 

Units Parameter 

PESTlC!IDE/PCBS 
DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

UG/KG 
UGXG 
UG/KG 
UGMG 
UGKG 

voLAnLEs 
CHLGROMJXHANE 
BROMOMETHANE 
MBTHYLBNECHLORIDE 
ACETONE 
CARBON DISULPlDE 
I,2-DICHLOROETHENE 

-‘-BUMNONE 
..l,I-TIUCHLGROETHANB 

TlUCHLOROETHENE 
BENZENE 
4-METHYL2-PENTANONE 
TBTR4CHLOROETHBNE 
TOLUENE 
TOTAL XYLENES 

UGXG 
UG/‘KG 
UGXG 
UGKG 
UGlKG 
UG/KG 
UGKG 
UGKG 
UGKG 
UG/KG 
UGKG 
UG/KG 
UGMG 
UG/KG 

UG/KG 
UGKG 
UGIKG 
UG/KG 
UGKG 
UG/KG 
UGlKG 
UGKG 
UG/KG 

UGIKG 

UGlKG 

BIS(~-V)FWI’HUTE UG/KG 

DI-N-OCTYL PHTHALATFi UGKG 

BENZO@)PLUOlMNTHRNE UGKG 
BENZO(A)PYRBNE UG/lCG 

SEh4IVOLATILES 
1.4DICHLOROBENZENP 
XSOPHORONE 
NAPHTHALENE 
2-METHYLNAPHTHALENE 
2CHuIRoNApHTHALENE 
DIETHYLPHTHALATE 
PHENANTHRFiNE 
FLUORANTHBNE 
PYRBNE 
BENZO(A)ANTHMCENE 
CHRYSENE 

8.3 J 

9.9 J 4J 

510 J 

93 J 140 J 

UGMG - microgram per kilogram 
J - value is estimated 

4-216 



CLEJ-012?2-3.13-08/20/93 

TABLE 4-21 
WOODED AREAS, THE RAVINE, AND SlTE 82 SUBSURFACE SOIL 

POSlTlVE DEIECI-ION SUMMARY 
REMEDIAL INVESTIGATION mO-0133 

MCB CAMP LEIEUNB, NORTH CAROLINA 
ORGANICS 

Sample No: 6-2030SA-SB18-03 6-2030SASB19-01 6-203OSASB20-02 6-2030SASB3-01 
Depth: 5-r l-3’ 3 -5’ l-3’ 

Date Sampled: g/9/92 9113192 g/13/92 9f 12192 
Lab Id: 0049649 00511-22 0051 l-25 00507-30 

Units 

PESTICIDE/PCBS 
DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

UGKG 53 J 
UGflCG 
UGKG 
UG/KG 
UG/KG 

VOLATILES 
CHLOROMETHANE 
BROMOMETHANE 
METHYLENECHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,2-DICHLOROETHENE 

,y---. 
-BUTANONE 

1.1.bTRICHLOROETHANE 
TRICHLOROETHENE 
BENZENE 
4-METHYLr2-PENTANONE 
TETlWXLOROETHENE 
TOLUENE 
TOTAL XYLENES 

UGlKG 
UGKG 
UG/KG 
UGKG 
UGKG 
UGiKG 
UGKG 
UGKG 
UGKG 
UG/KG 
UGACG 
UGKG 
UG/KG 
UG/‘ICG 

490 J 
1300 
340 J 

5000 J 59 

1500 J 

34 J 

SEMNOLATJLES 
I,4DICHLOROBENZENE 
ISOPHORONE 
NAPHTHALENE 
2aETHYLNAPHTHALENE 
2-CHLORONAPHTHALENE 
DIETHYLPHTHALATE 
PHENANTHRENE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 

UG/KG 
UGKG 
UGKG 
UGlKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGKG 
UGKG 
UG/KG 

BIS(2ETHYLHEXYL)P HTHALATE UG/KG 
DI-N-OCTYL PHTHALATE UGKG 
BENZO(B)FLUORANTHENE UG/lCG 
BENZO(A)PYRENE UG/KG 

51 J 

UG/KG - microgram per kilogram 

J - value is estimated 

4217 



CLE J-O 127203.13-08/20/93 

TABLE 4-21 
WOODED ARBAS, THE RAVINE, AND SlTB 82 SUBSURFACE SOIL 

POSlTIVE DBTBCI’ION SUMMARY 
RBMBDIAL BWBSTIGATlON Cl’O-0133 

MCB CAMP LBBXINB, NORTH CAROLINA 
ORGANRX 

Sample No: 6-2030SA-SB7-01 6-203OSA-SB8-06 6-2030SASB9-05 6-203OSAtSB9-06 
Depth: l-2’ 13 - 15’ 9-11’ II- 13 

DateSampled: 9/14/92 9113f92 g/13/92 !V13/92 
Lab Id: 00511-08 00511-12 00511-14 00511-15 

units Parameter 

PESTICIDEiPCBS 
DLELDRIN 
4.4’-DDE 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

VOLATlLEs 
CHLCROMETHANE 
BROMOMETHANE 
METHYLENECHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,2-DICHLOROETHENE 

/‘@-‘E-BUTANONE 
I.l,l-TRXXLOROEXHANE 
TRJCHLOROBTHBNE 
BENZENE 
4-METHYL2-PENTANONE 
TETRACHLOROETHENE 
TOLUENB 
TOTAL XYLENES 

SEMIVOLATILES 
l/i-DICHLOROBENZENE 
ISOPHORONE 
NAPHTHALENE 
2XETHYLNAPH’I’HALENE 
2-CHLORONAPHTHALENR 
DIETHYLPHTHALATE 
PHENANTHRENE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 

UG/KG 3.4 J 
UGKG 5.5 J 
UGiKG 
UGKG 9.1 J 
UG/KG 

UGKG 
UGKG 
UG/KG 

UG/KG 

UGKG 
UGKG 
UG/KG 
UGKG 
UGKG 
UGXG 
UGfKG 
UGKG 
UGIKG 
UGKG 

UGKG 
UGACG 
UGlKG 
UGKG 37 J 
UGfKG 
UG/KG 
UC/KG 
UGKG 
UG/KG 
UGKG 
UO/KG 

BIS(Z-ETHYLHEXYL)P HTHALATE UGKG 
DI-N-OCTYL PHTHALATE UG/KG 
BENZO(B)FLUOR0lTHENE UGlKG 
BENZO(A)PYRENE UGKG 

70 J 
85 J 

110 J 
96 J 
68 J 

110 J 

100 J 
58 J 

29 

78 J 461 

28 

60 J 

UGKG - microgram per kilogram 
3 - value is estimated 

4-218 



CLEJ-01272-3.13-08/20/93 

TABLE 4-21 
WOODED ARBAS, THB RAVINE, AND SlTB 82 SUBSURFACE SOlL 

POSlTIVE DEI’BCTION SUMMARY 
REMEDIAL INVBSTIGATION cTool33 

MCB CAMP LEIBUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 6-GWlO-O2A 6-GW10-028 6-GW 12.02 6-GW13-01 
Depth: 2-4’ 4-6 2-4’ l-2’ 

Date Sampled: 9l23l92 g/23/92 g/24/92 9l24f92 
L&Id: 00536-24 00536-25 00536-27 00544-06 

Units 

PESTICIDE/PCBS 
DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

VOLATILES 
CHLOROMETHANE 
BROMOMBTHANB 
METHYLBNECHLGRIDE 
ACETONE 
CARBON DISULFIDE 
I,2-DICHLOROETHENE 
2-BUTANONE 
l.l,l-TRKXLOROETHANE 
TRICHLOROETHBNE 
BENZENE 
4-METHyG2-PENTANONE 
TETRACHKIROETHENE 
TOLUBNE 
TOTAL XYLENBS 

SEMIVOLATILBS 
l&DICHLGROBENZEI& 
ISOPHORONB 
NAPHTHALENE 
2-MBIHYLNAPHTHALBNE 
2-CHLORONAPHTHALENE 
DIBTHYL PHTHALATE 
PHBNANTHRBNE 
FLUORANTHENE 
PYRBNE 
BBNZ~(A)ANTHRACENE 
CHRYSENE 

UGKG 
UG/‘KG 
UC/KG 
UGKG 
UGKG 

UG/KG 
UGKG 
UG/KG 
UGKG 
UG/KG 
UG/KG 
UG/KG 
UGiKG 
UGiKG 
UGlKG 
UGKG 
UG/KG 
UG/KG 
UG/KG 

UGXG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGKG 
UG/KG 
UGfKG 
UG/KG 
UGKG 
UGiKG 

BIS(2-ETHYLHBXYL)P HTHALATE UG/KG 
DI-N-OCTYL PHTHALATB UGKG 
BENZG(B)FLUORANTHBNE UG/KG 
BENZG(A)PYRENE UG/KG 

33 J 

5 J 

65 J 
63 J 

UGKG - microgram pet kllogrsm 
I - value is estimsted 

4-219 

88 J 



TABLE 4-21 

WOODED AREAS, THE RAVINE, AND SITE 82 SUBSURFACE SOIL. 

POSlTIVE DEl’ECl-ION SUMMARY 

REMJDIAL. INVESTIGATION Cl-O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-GW13-02 6-GW16-02 6-Gw17-01 6-GW17-02 

Depth! 2-4’ 4-6 2 -4’ 4 - 6’ 

Date Sampled: g/24/92 10/l l/92 9Lw92 9lw92 

Lab Id: 00544-07 00570-19 00544-08 00544-09 

Units 

PESTICIDEh’CBS 

DIELDRIN 

4&DDE 

4,4’-DDD 

4,4’-DDT 

PCB-1260 

VOLATILES 

CHLOROMETHANE 

BROMOME’IHANE 

MBTHYLENECHLORIDE 

ACETONE 

CARBON DISULFIDE 

If-DICHLOROETHENE 

2-BUTANONE 

1.1.1-TRICHLOROETHANE 

TRICHLOROETHENE 

BENZENE 

4-MEm2-PENTANONE 

TETRACHLOROETHENE 

TOLUEm 

TOTAL XYLENES 

SEMIVOLATILES 

l+DICHLOROBENZENE 

ISOPHORONE 

NAPHTHALENE 

2-MBTHYLNAPHTHALENE 

%-CHLORONAPHTHALENE 

DIETHYL PHTHALATE 

PHBNANTHRENE 

FLUORANTHENE 

PYRENE 

BENZO(A)ANTHRACENE 

CHRYSENE 

UG/KG 

UGIKG 

UGfKG 

UGKG 

UG/KG 

UGlKG 

UGKG 

UGKG 

UGKG 

UGlKG 

UGACG 

UGIKG 

UGiKG 

UGKG 

UGACG 

UGIKG 

UGlKG 

UGKG 

UGIKG 

UG/KG 

UG/KG 

UG/KG 

UGlKG 

UG/KG 

UGXG 

UGKG 

UG/KG 

UG/KG 

UGIKG 

UG/KG 

25 J 22 J 

BIS(2-ETHYLHEXYL)P HTHALATE UG/KG 

DI-N-OCTYL PHTHALATE UG/KG 

BENZO(B)FLUORANTHENE UGKG 

BENZO(A)PYRENE UG/KG 

4J 4J 

UGlKG - microgram per kilogram 

J - value is estimated 

4-220 



CLEJ-01272-3.13-08/20/93 

TABLE 4-2 1 
WOODED AREAS, THB RAVINE, AND SITE 82 SUBSURFACE SOIL 

POSITIVE DEl-ECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
ORGANIC% 

Sample No: 6-GWt8-Ol 6-GW18-03 6-GW21-04 6-GW2 I-07 
Depth: O-2’ 4-6’ 8-10’ 14 - 16’ 

Date Sampled: 9lm92 9/25/92 9Lw92 g/24/92 
LabId: 00544-18 00544-19 0054440 00544-11 

PESTICIDEfPCBS 
DIELDRIN 
4$-DDE 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

VOLATILES 
CHLGROMETHANE 
BROMOMETHANE 
METHYLENECHLORlDE 
ACETONE 
CAREON DISULFIDE 
1.2-DICHLOROETHENE 
2-BUTANONE 
1,1,1-TRICHLOROETHANR 
TRICHLGROETHENR 
BENZENE 
4-MRTHyL2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
TGTALXYLENES 

SEMIVOLATILES 
1,4-DICHLOROBENZXNE 
ISOPHORONE 
NAPHTHALBNE 
2-MBl-HYLNAF’HTHALENE 
2CHLGRONAPHTHALENE 
DXBTHYL PHTHALATE 
PHENANTHRBNE 
FLUORANTHENE 
PYRRNE 
BENZO(A)ANTHRACENE 
CHRYSENE 

UGKG 
UG/KG 
UGlKG 
UGKG 
UG/KG 

UGKG 
UG/KG 
UGilCG 
UG/KG 
UGKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGKG 
UG/lCG 
UGJKG 
UG/KG 

UGKG 
UGKG 
UGACG 
UGXG 
UGKG 
UGKG 
UG/KG 
UG/KG 
UGKG 
UGACG 
UG/KG 

IS 26 

BIS(2-ETHYLHEXYL)P HTHALATE UGKG 
DI-N-GCTYL PHTHALATE UGiKG 
BENZG(B)FLUORANTHBNE UG/KG 
BENZO(A)PYRENE UGKG 

UG/KG - microgram per kilogram 
J - value is estimated 

4-221 

8 J 34 J 



CLEJ-0127203.13-08/20/93 

TABLE 4-21 
WOODED ARBAS, THE RAVINE, AND SITE 82 SUBSURFACE SOIL 

POSlTlVE DBTBCTION SUMMARY 
REMEDIAL INVBSTIGATION ffO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 6-GW25-04 6-Gw2s-os 6-GW26-03 6-GW26-04 
Depth: S-10’ 10 - 12’ 6-8’ S-10 

Date Sampled: IOrJl92 1onJ92 10/09/92 1 o/09/92 
L&Id: 00564-14 00564-15 00570-01 005710-02 

Parameter Units 

PESTICIDEX’CBS 
DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
PCB1260 

VOLATILES 
CHLOROMETHANB 
BROMOMETHANB 
MBI‘HYLENBCHLORIDE 
ACETONB 
CARBONDISULPIDE 
1,2-DICHLGROETHENE 

I=--- 2-BUTANONE 
l.l,l-TRICHLOROETHANB 
TR.ICHLCROETHBNB 
BENZENE 
4-METHY%2-PENTANONE 
TBTR4CHLOROETHBNE 
TOLUENB 
TOTAL XYLENES 

SEMIVOLATILES 
l,4-DICHLOROBENZENE 
ISOPHORONE 
NAPHTHALENB 
2-METHYLNAPHTHALENE 
2-CHLORONAPHTHALENE 
DIETHYL PHTHALATE 
PHENANTHRBNE 
PLUORANTHBNE 
PYRENB 
BENZO(A)ANTH.RACENE 
CHRYSENE 

UGKG 
UGKG 
UGKG 
UG/KG 
UG/KG 

UG/KG 
UGiKG 
UGKG 
UGKG 
UGKG 25 
UG/KG 
UG/KG 
UGKG 
UG/KG : 
UG/KG 
UGKG 
UG/KG 
UGfKG 
UGlKG 

UGiKG 
UG/KG 
UGKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGKG 
UGKG 
UGACG 
UGACG 

BIS(2-ETHYLHEXYL)P HTHALATE UGKG 
III-N-OCTYL PIiTHALATB UGKG 
BENZO(B)PLUORANTHENE UGKG 
BENZO(A)PYRBNE UGKG 

2J 
11 J 

110 J 

4 J 

UGfKG - mlcrogrem per kilogram 
J - value is estimated 

4-222 



CLEJ-01272-3.13-08/20/93 

TABLE 4-21 
WOODED AREAS, THE RAVINE, AND SrlX 82 SUBSURFACE SOIL 

POSTWE DBTECI’ION SUMMARY 
REMEDIAL INVESTIGATION CID-0133 

MCB CAMP LEJBUNB, NORTH CAROLINA 
ORGANICS 

Sample No: 6-Gw28-08 6-GW28-09 6-GW28D-09 6-GW2cco6 

Depth: 16-18’ 18 - 20’ 18-20’ 10 - 12’ 

Date Sampled: 10109/92 10109/92 lOr2Ol92 10/10192 

. LabId: 00570-03 00570-04 00582-09 0057G14 

Parameter 

PESMCID~BS 
DDELDRlN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

VOLATILE3 
CHLOROMETHANE 
BROMOMETHANE 
METHYLENECHLORIDE 
ACETONE 
CARBON DISUL!?IDE 
1,2-DICEILOROETHENE 
2-BUTANONE 
l,l,l-TRICHLOROETHANB 
TIUCHLOROETHBNE 
BENZENE 
4-m2-PENTANONE 
TJiXRACHLOROETHE~ 
TOLUBNE 
TOTAL XYLEN’ES 

UGDCG 
UGKG 
UGlKG 
UGKG 
UGKG 
UG/KG 
UGIKG 
UGiKG 
UGACG 
UGKG 
UG/KG 

BIS(2-ETHYLHEXYL)PHTHALAn UGKG 
DI-N-OCTYL PHTHALATE UG/KG 
BENZO(B)PLUORANTHENE UGKG 
BENZO(A)PYRENE UGlKG 

SEMIVOLATIL.ES 
1,IIDICHLOROBENZENE 
ISOPHORONE 
NAPHTHALENE 
2-METHYLNAPHTHALENE 
2-CHLORONAPHTHALENE 
DIETHYL PHTHAhiTE 
PHENW 
FLUOUNTHFNE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 

Units 

UG/KG 
UG/KG 
UG/lCG 
UG/KG 
UG/KG 

UGACG 
UGKG 
UGIKG 
UGKG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UGlKG 
UGIKG 
UGKG 
UGKG 
UGlKG 
UGlKG 

15 44 8 J 

67 J 

UGKG - microgram per kilogram 
I - value is estimated 

4-223 



CLE J-O 1272-3.13108/20/93 

TABLE 421 
WOODED ARBAS, THB RAVINE, AND SII’B 82 SUBSURFACE SOIL 

POSITIVBDBTBCMONSUhfMARY 
REMEDIAL INVBSTIGATION CIO-0133 

MCB CAMP LEIEUNB, NORTH CAROLINA 
ORGANICS 

Sample No: 6-GW30-02 6-GW30-03 6-GW7D-02 6-GW9-02 
DC@: 4-6’ 6 - 8’ 2-4 2 - 4’ 

Date Sampled: 10/10/92 10110/92 10/6/92 904B2 
LabId: 00570-24 00570-25 00564-01 00544-04 

Pammetcr 

PESTICIDIX’CBS 
DIBLDRIN 
4,4’-DDE 
4/t’-DDD 
4,4’-DDT 
PC51260 

voLATILEs 
CHLOROMETHANB 
BROMOMETHANE 
METHYLENBCHLORIDE 
ACETONE 
CARBON DISULFJDE 
1,2-DICHLGROETHBNE 
2-BUTANONB 
l.l.l-TRICHLOROETHANE 
TRICHLGROETHENB 
BENZENE 
4-MBTHYIxZ-PENTANONB 
TRTRACHLGROETHBNB 
TOLUENB 
TOTAL XYLENBS 

SEMIVOLATILBS 
I.4DICHLOROBENZENE 
ISOPHORONB 
NAPHTHALENE 
2-METHYLNA 
2-CI-ILGRONAPHTHALENE 
DIBTHYLPHTHALATE 
PHENANTHRBNB 
PLuoluNTHENE 
PYRENE 
BBNZO(A)ANTHRACBNE 
CHRYSENE 

Units 

UG/KG 
UG/KG 
UGKG 
UGlKG 
UG/KG 

UG/ICG 
UGKG 
UGXG 
UGKG 
UGACG 
UGfKG 
UGKG 
UG/KG 
UGKG 
UG/ICG 
UGfKG 
UGKG 
UG/ICG 
UGfKG 

UGKG 
UG/KG 
UGlKG 
UGKG 

UG/KG 
UGKG 

UG/KG 

UGlKG 

UG/KG 
UGKG 
UGKCG 

23J 13 J 

BIS(2-ETHYLHBXYL)P HTHALATE UGKG 
DI-N-OCTYL PHTHALATE UG/KG 
BENZO(B)FLUORANTHENE UGlKG 
BENZO(A)PYP.ENE UG/KG 

4 J 

11 J 

UG/KG - microgmm pet kiIogmm 
J - value is e.dnated 

4-224 



CLE J-O 1272-3-t 13-08/20/93 

TABLE 4-21 
WOODED AREAS, THB RAVINB, AND STTB 82 SUBSURFACE SOIL 

POSlTlVBDBJBCTIONSUMMARY 
REMEDIAL INVBSTIGATION cTo-0133 

MCB CAMP LBJBUNB, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-GW9-03 6-RAV-SBl1-01 6-RAV-SB12-0 1 6-RAV-SB13-02 
DL?pth: 4-6 2-3’ 1-2’ 3 - 4’ 

Date Sampled: Q/24/92 Q/14/92 Q/14/92 9/14/Q/92 
Lab Id: 00544-05 00512-18 00512-21 00512-23 

UIlitS 

PBSTICIDElpcBS 
DIELDRJN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
PC&1260 

VOLATILES 
CHLOROMETHANE 
BROMOMETHANE 
METHYLENECHLORIDE 
ACETONE 
CARBON DISULFJDE 
1,2-DICHLOROETHENE 

\ 2-BUTANONE 
l.l,l-TRICHX)ROETHANE 
TRICHLOROETHENE 
BENZENE 
4-METHYLZ-PENTANONE 
TETRACHLOROETHENE 
TOLUBNE 
TOTAL XYLENES 

SEMIVOLATILBS 
I+DICHLOROBENZENE 
ISOPHORONE 
NAPHTHALENB 
2-METHYLNAPHTHALENE 
2-CHLGRONAPHTHALENE 
DIETHYLPHTHALATE 
PHENANTHRENE 
PLUORANTHBNB 
PYRBNE 
BENZO(A)ANTHIb%C!ENE 
CHRYSENE 

UGfKG 
UGfKG 
UG/KG 
UGKG 
UGKG 

UGiKG 
UG/KG 
UGKG 
UGiKG 
UG/KG 
UG/KG 
UGKG 
UGKG 
UG/KG 
UGKG 
UG/KG 
UGKG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGKG 
UGXG 
UGlKG 
UGfKG 
UG/KG 
UGiKG 
UGXG 

BIS(2-ETHYLHEXYL)P HTHALATE UG/KG 
DI-N-OCTYL PHTHALATB UG/KG 
BENZO(B)PLUORANTHENE UG/KG 
BENZO(A)PYRBNE UG/KG 

11 J 

59 J 96 J 

37 

39 J 

280 J 

2000 J 

950 J 

7700 J 
9600 J 

11000 J 
11.0 J 
34 J 
31 J 

130 J 
110 J 

UG/KG - microgram per kilogram 
J - value is estimated 

4-225 



CLEJ-01272-3.13-08/20/W 

TABLE 4-21 
WOODED AREAS, THE RAVINE. AND SD-E 82 SUESURFACE SOIL 

POSlTIVE DElECTION SUMMARY 
REMEDIAL lNVESTIGATION CKbO133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANIC3 

Parameter 

Sample No: 6.RAV-SBl4-01 6-RAV-SBl6-02 6WV-SB3-02 6-RAV-SB4A-o 1 

Depth: 0.5 - 1’ 3.5 - 4’ l-2 1.5 - 2’ 
Date Sampled: 9114l92 lOfO9f92 9/l ll92 g/14/92 

LabId: 00512-25 00570-08 00502-32 005 12-02 

Units 

PESTICIDE/PCBS 
DIELDRlN 
4.4’-DDE 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

voLATxLlLs 
CHLGROMETHANE 
BROMOMETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFXDE 
1,2-DICHLOROETHENE 

k 2-BLJTANONE 

l,l,l-TRICHLOROETHANE 
TRICHLGROETHENE 
BENZENE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 

SEMIVOLATILES 
l&DICHLOROBENZENE 
ISOPHORONE 
NAPHTHALENE 
2METHYLNAPHTHALENE 
2-CH.LGRONAPHTHALENE 
DIETHYL PHTHALATE 
PHENANTHRENE 
FLUORANTHENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 

UGKG 
W/KG 
UGiKG 
UGKG 
UG/KG 

UG/KG 
UG/KG 
UG/I(G 
UGKG 
UGl-KG 
UGiKG 
UGKG 
UGKG 
UGKG 
UGIKG 
UGKG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/‘KG 
UGKG 
UGlKG 
UG/Ko 
UGlKG 
UGKG 
UG/KG 
UGlKG 
UGlKG 
UGKG 

BIS(2-ETHYLHEXYL)P HTHALATE UG/KG 
DI-N-OCTYL PHTHALATE UG/KG 
BENZO(B)FLUORANTHENE UG/KG 
BENZO(A)PYRENE UGKG 

67 

77 J 

1 J 

61 J 
73 J 
45 J 

380 J 43 J 1.00 J 

110 J 
55 J 

16 
16 
21 J 

UG/KG - microgram per kilogram 
J - value is eatimatd 

4-226 



CLEJ-01272-3.13-08/20/93 

TABLE 4-21 
WOODED ARBAS, THB RAVlNB, AND SlTB 82 SUBSURFACE SOIL 

POSlllVE DEl’BCMON SUMMARY 
REMEDIAL INVBSTIGATION CIO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
ORGANICS 

Palanti 

Sample No: 6-RAV-SB6-02 6-RAV-SB7-02 

Depth: 2-3’ 2.5 - 3’ 

Date Sampltd: 9l14l92 g/14/92 
LabId: 00512-07 00s 12-09 

units 

PESTICIDFd’CBS 
DIELDRIN 
4&DDE 
4,4’-DDD 
4,4’-DDT 
PC51260 

UGn<G 
UG/KG 
UGACG 
UG/‘KG 
UGfKG 

VOLATILES 
CHLGROMETHANE 
BROMOMETHANE 
METHYLENBCHLGRIDE 
ACETONE 
CARBON DISULPIDE 
1,2-DICHLGROETHBNE 
2-BUTANONE 
l,l,l-TRICHLGROETHANE 
TRICHLGROBTHBNB 
BENZENE 
4-MBTHYL2-PENTANONB 
TBTRACHLOROETHENB 
TOLUENE 
TOTAL %YLENES 

UGlKG 
UG/KG 
UGKG 
UGKG 
UG/KG 
UG!ICG 
UGKG 
UGKG 
UG/KG 
UG/KG 
UGXG 
UG/KG 
UGIKG 
UG/KG 

UG/lCG 

UG/KG 
UG/KG 
UGfKG 
UGACG 
UG/KG 
UGIKG 

UGKG 

UGlKG 
UGKCG 
UGKG 

BIS(Z-ED)PHTHALAT.E UGKG 
DI-N-OCl-YL PHTHALATE UG/KG 
BENZG(B)PLUORANTHENE UGACG 
BENZO(A)PYRENE UG/KG 

SEMIVOLATILBS 
1,4-DICHLGROBENZENE 
ISOPHORONB 
NDHTHALENE 
2-MEmIYLNAPH.THALENE 

2-CHLORONAPHTHALENE 
DIETHYLPHTHALATE 
PHEN- 
FLuoRANTHENE 
PYRBNE 
BENZO(A)ANTHRACENE 
CHRYSENE 

6.9 J 24 J 

76 J 

16 

44J 

UGKG - microgram per kilogram 
J - value is estimated 

4-227 



CLEJ-01272-3.o13-08/20/93 

TABLE 4-21 
WOODS AND RAVINE AREA (SITE 82) SUBSURFACE SOILS 

POSlTlVEDETECTiON SUMMARY 
REMEDIAL. INVESTIGATION CT00133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-Gw15D-02 6-GW3oD-02 6-Gw3oD-03 6-GW3 l-06 

Depth: 44 4-6 6-8 IO-12 

Date Sampled: 3/30/93 3/2/93 3m3 3l2B3 

lab Id: 930170-01 930095-01 930095-02 930095-04 

Units 

voLAmEs 

BROMOMETIIANE UG/KG 

METHYLENE CHLORIDE UGlKG 

ACETONE UG/KG 

I,2DICHLOROETHENE UGKG 

TRICHLOROETHENE UGlKG 

1.1,2,2-TETRACHLOROET-HANE UGlKG 

ETHYLBENZENE UG/KG 

290 180 

45 

22 J 

12 J 

35 J 

UG/KG - microgram per kilogram 
J - value is estimated 

4-228 



CLE J-O 1272-3. 

TABLE 4-21 

WOODS AND RAVINE AREA(StTE 82) SUBSURFACE SOILS 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LF.JEUNE, NORTH CAROLINA 

ORGANICS 

3-08/20/W 

Parameter 

Sample No: 6-GW32-09 6-GW34-10 6-GW34-12 6-GW37D-03 

Depth: 12-14 14-16 18.20 4-6 

Date Sampled: 3/6B3 3lw93 3/4/93 319l93 

I&Id: 93009533 930095-09 930095-30 93011501 

Units 

VOLATILES 

BROMOMETHANE UG/KG 

METHYLENB CHLORIDE UG/KG 

ACETONE UG/KG 

1,2-DICHL.OROETHENE UG/KG 

TRICHLOROETHENE UG/KG 

1,1,2,2-TETRACHLOROETHANE UGKG 

ETHYLBENZENE UGlKG 

12 J 

13 J 

49 1100 

10 J 

4-229 



CLEJ-01272-3.13-08/20/93 

TABLE 4-2 1 

WOODS AND RAVINE AREA (SITE 82) SUBSURFACE SOILS 

POSITIVE DETECTtON SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 6-Gw37D-04 

Depth: 4-6 

Date Sampled: 3/9/93 

L&Id: 9301 IS-02 

Units 

VOLATILES 

BROMOMETHANE UG/KG 

METHYL.ENE CHLQRIDE UG/KG 

ACETONE UGIKG 15 

l,P-DICHLOROETHENE UGlKG 

TRICHLOROETHENE UGKG 

l&2,2-TETRACHL.OROJ%THANE UGKG 

ETHYLBENZENE UGKG 

UGlKG - microgmm per kilogram 

J - value is estimated 

4-230 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SlTE 82 SUBSURFACE SOILS 

POSlTNB DETECTION SUMMARY 
REMEDIAL INVESTIQATION CI’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL MFII’ALd 

Sample No: 6.201E-SB1-01 6-201E-SBlO-01 6-201E-SBll-01 6-201E.SBl2-01 6-201~.SB13.02 6-201BSBl4-02 
Depth: 1-3’ l-3’ l-3’ l-3’ 3-s 3 -5’ 

Date Sampled: 9/l 1192 9112192 g/12/92 9113192 9/l 3r92 9113192 

Lab Id: 00507.02 00507-22 00507-24 00510-02 00510-05 005 10-07 
Parameter Units 

ALuMlNuh4 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLKJM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
1RON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENlUM 
SILVER 
SODIUM 
THALLIUM 
VANADNM 
ZINC 

MGIKG 
MO/KG 
MGfKG 
MG/KG 
MGIKG 
MO/KG 
MGIKG 
MGKG 
MO/KG 
MGRCG 
MO/KC3 
MO/KG 
MG/KG 
Ma/KG 
MO/KG 
MO/KG 
MGfKG 
MO/KG 
MGlKC3 
MGIKG 
MGlKC3 
MQiKG 
MO/KG 

3410 J 333 J 325 J 825 
2.4 JB 

4370 1840 

3.2 
4.1 B 1.7 JB 7.4 JI3 

0.33 JB 
405 JB 

1.6 B 1.2 B 

1.6 JB 3.4 B 1.8 JB 

153 JB 756 B 
0.73 B 0.99 JB 

0.49 JB 
0.57 JB 
58.1 
2.2 

13.5 JB 
0.56 I3 

17.2 B 
3.6 J 

10.4 B 
1.2 JB 

0.92 JB 

2080 
4.4 

49.1 JB 
1.1 B 

363 J 

27.1 B 26.9 B 
9.7 J 

167 
19.5 
19.1 JB 
0.67 B 

26 JB 18.2 JB 26.3 Jl3 19.3 B 160 B 30.8 B 

1.3 JB 0.53 8 7.5 B 1.7 B 

)rAfaNC i . . ..w &,A”,..” .l”lU&raii per ki:ogram 

B -reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J-value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SlTE 82 SUBSURFACE SOILS 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-201E-SBlS-01 6.201E.SB16.02 6.201%SB17-02 6-201E.SBlS-01 6-20lE-SBl9-02 6.201E-SB2-01 
Depth: l-3’ 3 - 5' 3 -5' l-3’ 3 - 5' l-3’ 

Date Sampled: 9l13i92 9113192 9113192 9113192 9115192 9lIll92 

Parametex 
Lab Id: 00s 10.09 0051041 00510-13 00510-15 00519.03 00507-04 

Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGIKG 
MGIKG 
MGKG 
MGACG 
MGIKG 
MO/KG 
MGIKG 
MGIKG 
MO/KG 
MG/KG 
MGlKO 
M&KG 
MO/KG 
MO/KG 
MG/KG 
MG/KG 
MO/KG 
MG/KG 
MO/KG 
MO/KG 
MG/KG 
MG/KG 
MO/KG 

2500 2150 571 2560 1460 J 2530 J 

3.3 B 3B 0.91 JB 5.4 B 2.6 JB 

0.39 JB 
222 JE 2150 

2 J 
19s B 
2.8 J 

83.3 B 398 B 
2.3 J 0.88 B 

0.4 JB 
106 
4.9 

36 JB 
0.39 B 

0.75 JB 
1060 

3.8 

48.1 JB 
1.5 B 

0.33 JB 

145 

2.4 

10.3 JB 

0.48 B 

0.94 JB 
344 

2.9 

46.8 JB 

1.1 B 

218 J 
1.6 J 

31.9 JB 33.7 B 

21.2 B 88.6 B 17.2 B 59.5 B 38.6 JB 40.8 B 

0.77 B 
3.8 B 

3.5 B 0.73 B 1.6 B 1.6 JB 1.1 JB 

MG/KG -milligram per kilogram 

B - reported value is less than Contract Required Detection Liiit (CRDL), but greater than Instrument Detection Limit (IDL) 
J-value is estimated 
JB - value is estimated below the CRDL, but greaterthanthe IDL 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SITE 82 SUBSURFACE SOILS 

POSlTlVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION cTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 

Depth: 
Date Sampled: 

6.201E-SB20-02 6-201E-SB3-01 6-201ESB4-01 6.201E-SB5-01 6-20 1 E-SB6-02 6-201E-SB7-01 
3 -5’ l-3’ l-3’ 1-3’ 3 - 5’ l-3’ 

9115192 9/l 1192 9/l 1192 9/l 1192 9112192 9112192 
Lab Id: 00519-06 00507.06 00507-08 00507-l 1 00507-13 00507-15 

Patamcter Units 

ALuMINuh4 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MO/KG 
MG/KG 
MO/K<) 
MGIKG 
MGIKG 
MOlKCl 
MO/KG 
MO/KG 
MGIKG 
MG/KG 
MO/KG 
MGIKG 

6380 J 3340 J 858 J 2970 J 1170 J 5810 J 

1.3 B 
2.2 JB 4.6 JB 6.7 B 2.9 JB 10.6 JB 2.8 JB 

0.64 JB 0.64 JB 
460 JB 

1.7 1.7 B 6.2 3.4 

298 J 
2.4 JB 

855 J 

40.8 B 50.6 B 114 B 

328 J 

29.9 B 

2160 J 
1.9 J 

122 JB 
2.3 JB 

49.8 B 
MGIKG 
MGIKG 
MQIKG 
MO/KG 
MO/KG 
MO/KG 
MO//KG 
MGIKG 
MGIKG 
MGIKG 

1.6 B 
160 B 35.8 JB 20.7 JB 45.5 B 36.9 JB 155 B 

0.41 JB 
2.3 JB 7.2 B 4.1 JB 1.2 JB 1.3 JB 5.1 JB 

MGXG = ti!!@tt pei ~~.!o~IuI 

B - reported value is less than Contract Required Detection Liiit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 

+ JB - value’is estimated below the CRDL, but greater than the IDL 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SIT.E 82 SUBSURFACE SOILS 

POSITIVE DEI’ECTION SUMMARY 
REMEDIAL INVESTIQATION Cl-O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-201E-SB8-01 6.201E-SB9-0 1 6.201N-SBl-01 6.20lN-SBlO-02 6-2OlN-SBl l-07 6-201N-SB12-02 

Depth: l-3’ l-3’ l-3’ 5-T 13 - 15 5 -7’ 
Date Sampled: 9112192 9112192 9/l l/92 9/l l/92 10/13/92 10/13/92 

Lab Id: 00507-17 00507.19 00502.02 00507-27 00573-12 00573.14 
Parameter Units 

ALuMlNuM MG/‘KG 
ANTIMONY MO/K0 
ARSENIC MG/-KG 
BARIUM MGiKG 
BERYLLIUM MO/KG 
CADMIUM MG/Ko 
CALCti MGIKG 

CHROMIUM MG/KG 
COBALT MG/KG 
COPPER MGIKG 
IRON MGIKG 
LEAD MGIKG 
MAGNESIUM MO/K0 
MANGANESE MGiKG 
MERCURY MCWG 
NICKEL MG/KG 
POTASSIUM MO/KG 
SELENIUM MGIKG 
SILVER MO/KG 
SODIUM MO/K0 
THALLIUM MO/KG 
VANADIUM MGIKG 
ZINC MG/KG 

917 J 1510 J 

1.8 JB 2.3 JB 

157 JB 
2B 0.74 B 

322 J 

32.8 B 

371 J 

31.1 B 
6.6 J 

45.9 B 39.4 B 144 B 73 B 

2 JB 1.9 JB 

5170 J 4830 J 672 857 

1.6 JB 
119 J 7JB 

0.06 B 
0.61 JB 
285 B 

6 J 5.2 

1470 
13 

148 JB 
7.1 

0.02 B 

2480 J 

103 B 

50.6 JB 

4.7 JB 
30.3 J 

6.9 JB 

MGKG - mi!!igram per ki!opt 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 

* JB - value is estimated below the CRDL, but greater than the IDL 

257 126 
1.2 1.6 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SlTE 82 SUBSURFACE SOILS 

POSlTlVE DlXBCl’ION SUMMARY 
REMEDIAL INVESTIGATION (X0-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TGTALMFXXLS 

Sample No: 6-201N-SBZ-01 6-201N-SB3-01 6-201N-SB4-01 6-201N-SBS-03 6.201N-SB6.01 6-201N-SB7-01 
Depth: l-3’ 1-3’ l-3’ 5 -7’ l-3’ 1-3’ 

Date Sampled: 9/l o/92 9/10192 9110192 9110192 9/l l/92 9/l 1192 
Lab Id: 00502.05 00502.07 00502-09 00502-l 1 00502.13 00502.15 

Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLKJM 
CADMIUM 
CALCIUM 
CHROMlUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADlUM 
ZINC 

MG/KG 
MO/KG 
MO/KG 

MO/KG 
MGIKG 
MGACG 
MGIKG 
MGKG 
MGIKG 
MGlKO 
MO/KG 
MO/KG 
MO/KG 
MG/KG 
MG/KG 
MGfKG 
MGKG 
MO/KG 
MO/KG 
MGKG 
MGKG 
MGKG 
MG/lCG 

1740 2140 1740 1600 2350 5890 

1 B 

96.3 76.5 323 
2.2 2.1 2.5 J 

13.1 B 8.2 B 38.9 B 
0.47 JB 0.57 JB 0.94 JB 
0.03 B 0.05 B 0.02 B 

13.4 JB 12.7 JB 

0.94 JB 1.1 JB 

82 B 
1.4 B 1.4 B 

1.7 JB 

1.5 B 0.75 B 

535 205 
1.5 1.5 J 

39.5 B 36.2 B 
1.6 JB 0.99 JB 

22.7 JB 

1.6 JB 

MG.KG - rni!!igram per !ci!ogrzrr. 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than instrument Detection Limit (IDL) 
J - value is estimated 

* JB - value is estimated below the CRDL, but greaterthanthe IDL 

0.6 JB 
0.07 B 

4.5 

1150 
2.3 

77.4 B 
1.5 JB 

0.03 B 

96.6 JB 

10.1 JB 36.5 JB 

2.2 JB 5.4 JB 



TABLE 4-22 

WOODED ARBAS, THE RAVINE, AND SITE 82 SUBSURFACE SOIL-S 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION cTo-o133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL MEPALS 

Sample No: 6.201N.SBS-01 6-20 IN-SB9-01 6.201S-SBl-01 6.201s.SBll-01 6-201S-SB12-01 6-201S-SB3-0 1 

Depth: 1-3' l-3' l-3’ l-3’ l-3’ l-3’ 

Date Sampled: 9111192 9111192 9llSl92 9113192 9113192 9115192 

Parameter 

Lab Id: 00502-17 00502-19 005 19-09 00510.26 00511-02 00519-12 

Uflits 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

MGIKG 
MGIKG 
MGIKG 
MO/KG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 
MGiKG 

MO/KG 

MO/K0 

MO/KG 

MG/Kff 

MGIKG 
MGIKG 

MO/KG 
MO/KG 

MGKG 

MO/KG 

MGIKG 

MGfKG 
MO/KG 
MO/KG 

2840 1160 2790 J 2010 3150 J 6860 J 

0.73 B 

5.9 B 5.5 B 7.7 B 

0.79 JB 0.52 JB 0.44 JB 

5640 J 713 B 

1.2 B 1.4 B 1.4 B 3.6 6.5 
F 
E 

COBALT 

COPPER 1JB 

335 J 

3.8 

49.8 JE 

4.4 J 

-- 
IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTAsSKlM 

SELENEJM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

57.4 

4.7 

156 

3.2 

24.2 B 

0.7 JB 

0.04 B 

1190 J 1060 

13 J 4.1 

166 JE 26.8 B 

5.3 J 2.4 B 

892 J 

3.9 J 

177 JB 

3.3 J 0.2 JE 

0.04 B 

1.7 B 

210 B 89.4 B 14.2 B 55.6 JB 

15 JB 20.6 JB 

3.9 JB 2.6 B 

0.73 B 

3.3 JB 4.7 B 1.4 JB 

MG/KG -milligram per kilogram 

R - rcpottcd vnluc is lcsr thnn Co~ltracl Rcquircd Dctcctioo Limit (CRDL), but grcntcr thno Instrumcet Dctcction Limit (IDL) 

J -value is estimated 

. JB - vnluo is eslimnlcd below 1110 CRDL, but grcnlcr than the IDL 



TABLB 4-22 
WOODED AREAS, THE RAVINE, AND SlTE 82 SUBSURFACE SOILS 

POSIPIVE DBTECTION SUMMARY 
REMEDIAL INVESTIQATION (X0-0133 

MCB CAMP LEJBUNB, NORTH CAROLINA 
TOTAL MEZALS 

Sample No: 6-201s.SB4-01 6-201s.SB5-01 6.201S-SB6-01 6-201S-SBP-01 6-2030SA-SBlO-04 6-2030SA-SBlO-06 
Depth: l-3’ l-3’ l-3' l-3' 7-9' 11-13’ 

Date Sampled: Pl15l92 PI14192 PI14192 P/14/92 P/12/92 P/12/92 

Lab Id: 00519-14 00510-17 00510-20 00510-23 00507.38 0050739 

Parameter Units 

ALuMmuM MGIKG 
ANTIMONY MO/KG 
ARSENIC MGACG 
BARIUM MG/KG 
BERYLLIUM MO/KG 
CADMIUM MGIKG 
CALClUM MO/KG 
CHROMIUM MG/KG 
COBALT MGIKG 
COPPER MO/KG 
IRON MO/K0 
LEAD MGIKG 
MAGNESIUM MO/K0 
MANGANESE MO/KG 
MERCURY MO/KG 
NICKEL MGIKG 
POTASSlUM MGKG 
SELENIUM MGIKG 
SILVER MGIKG 
SODIUM MG/KG 
THALLIUM MCVKG 
VANADIUM MGIKG 
ZlNC MGlKo 

937 J 2210 3070 6010 2080 

3.4 

10.9 B 3.9 JB 

0.16 B 

147 JB 

11.2 5.1 

2.4 JB 3.4 B 3.7 B 

30.8 B 43.1 B 
1.2 JB 1.9 J 

0.41 JB 

183 

2.5 

33.9 JB 

0.73 B 

3450 J 

77.3 B 

2.3 

228 J 168 

2.1 

29.8 JB 

0.97 B 

1720 

3.8 

49.8 B 
1.6 B 

8220 J 

196 B 
3.2 JB 

32.1 JB 30.5 B 23.1 B 31.3 B 278 B 126 B 

26.8 10.1 1.5 JB 1.6 B 1.7 B 48 

1.1 B 

MGKG - mi!ligrazm per ki!ognm 

B - reported value is less than Contract Required Detection Liimii (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 

, JB - value is estimated below the CRDI+ but greater than the IDL 



TABLE 4-22 

WOODED AREAS, THE RAVINE, AND SITE 82 SUBSURFACE SOILS 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIQATION (X0-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6.2030SA-SBl l-02 6.2030SA-SB12.01 6.2030SA-SB12.08 6.203OSA-SB13-OS 6-2030SA-SB13-12 6.2030SA-SB14-03 

Depth: 3 -5’ l-3’ 15 - 17’ 9.11’ 21-23' 5-T 

Data Sampled: 9/l l/92 919192 919192 9113192 9113192 9/13/92 

Lab Id: 00507-41 00496-l 9 00496-20 00511-17 00511-18 0051 l-20 
Parameter Units 

ALUMPJUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAQNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MO/KG 

MGIKG 

MGACG 

MGIKG 

MGACG 

MGKG 

MO/KG 

MGKCG 

MGKG 

MG/KG 

MGIKG 

Ma/KG 

MGIKG 

MGIKG 

MO/KG 

MGIKG 

MGKG 

MOIKG 

MGIKG 

MGKG 

MGIKG 

MGKG 

3750 

1.1 B 

9.5 Et 

0.63 JB 

4.4 

2010 

86 B 

71.8 B 

6.3 Jl3 

25.4 J 

1100 

3.1 

2.2 J 

911 B 

9.8 

6.8 B 

39 

11200 

5.4 

465 B 

46.1 

11.7 B 

1270 B 

10.5 

0.76 JB 

35.6 

5720 

8B 

0.1 B 

0.51 JB 

8.5 

724 

4.1 

170 B 

1.5 B 

249 B 

8.1 B 

2300 J 2070 J 2510 J 

0.64 B 1.9 B 

3.9 JB 4.6 JB 3.8 JB 

2.4 

688 J 

3.3 

71.2 JB 

65 JI3 77.1 B 148 B 

3.5 JE 

MGKG = mif!i&ram per k’*--- I “gilIll 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 

J -value is estimated 

JB - value is estimated below the CRDL, but greater than the IDL 

1.9 4.4 

0.6 JJ3 0.87 JB 

824 J 2450 J 

1.5 2.4 

60.4 Jl3 110 JB 

3.8 J 

2.2 JB 8.4 B 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SlTB 82 SUBSURFACE SOILS 

PGSlTIVE DETECTION SUMMARY 
REMEDIAL INVBSTIQATION Cl-O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-2030SA.SB15-02 6-2030SA.SBlb06 6.2030SA-SB16-03 6-2030SA-SB16.07 6-2030SA-SB17-04 6-2030SA-SB17-06 

Depth: 3-S 13 - 15’ 3 - 5’ 15 - 17’ 7-9’ 13 - 15’ 
Date Sampled: 9/l 1192 9/l l/92 9/l l/92 9111192 9l9/92 919192 

Lab Id: 0050743 00507-44 00507.46 00507-47 00496-06 00496.07 
Parameter units 

ALuMlNuM MGlKC3 

ANTIMONY MO/KG 
ARSENIC MO/KG 
BARIUM MO/KG 
BERYLLIUM MG/KU 
CADMIUM MGKG 
CALCIUM MO/KG 
CHROMIUM MO/KG 
COBALT MO/KG 
COPPER MO/KG 
IRON MO/KG 
LEAD MO/-KG 
MAGNESIUM MG/KG 
MANGANESE MOlKi3 
MERCURY MOIKG 
NICKEL MO/KG 
POTASSIUM MO/KG 
SELENIUM MGKG 
SILVER MWKCI 

SODIUM MGlKCl 
THALLIUM MO/KC3 

VANADIUM MO/KG 
ZINC MQKG 

6620 1110 5330 ,, 

1.2 B 
2.4 JB 10 B 

0.88 n3 
185 JB 

1.7 s.3 

135 3190 819 

1.2 B 
12.5 B 

0.87 JB 
5.1 B 2.4 JB 

0.36 JB 

1.9 

1 J 0.7 JT3 
132 
3.3 7.4 

0.48 B 
2.3 

4120 

160 B 28.2 B 113 B 

1490 

2.5 
99.8 B 
2.4 B 

233 
1.8 

0.78 B 
0.04 B 0.03 B 0.07 B 

124 B 36.9 B 81.7 B 110 B 32.2 B 

10.9 1.3 JB 10.4 0.72 JB 6.3 JB 0.9 JB 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB - value. is estimated below the CRDL, but greater than the IDL 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SITE 82 SUBSURFACE SOILS 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CI’O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-2030SA-SBIS-03 

Depth: 5 - I’ 
Date Sampled: 919192 

6.2030SA-SBlS-06 

ll- 13’ 
919192 

6-2030SA-SB19-01 

l-3’ 
9113192 

6.2030SA-SB2-01 6-2030SA-SB20-02 6-2030SA-SB3-01 
l-3’ 3 -5’ l-3’ 

9113192 9113192 9112192 
Lab Id: 00496-09 00496.10 00511-22 0051 l-06 00511-25 00507-30 

Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZlNC! 

MGKG 
MO/KG 
MGKCG 
MO/KG 
MGIKG 
MGIKG 
MGXG 
MGKG 
MGIKG 
MO/KG 
MGiKG 
MGXG 
MG/KG 
MG/KG 
MGKG 
MGIKG 
MGiKG 
MO/KG 
MGIKG 
MO/K0 
MG/KG 
MGIKG 
MGIKG 

5330 7420 4100 J 2180 J 1310 J 1780 
3.8 JB 

0.61 B 
4.7 JB 5.7 JB 6.8 B 

1.5 JB 
9.1 B 

0.07 B 
0.71 JB 
481 B 
6.2 

0.69 JB 
2.5 JB 

3430 
4.1 
146 B 
3.8 

4.6 J 
8.4 B 

0.08 B 
1.1 JB 

950 B 
9.9 

0.81 B 
5JB 

101 JB 
4.7 

820 JB 1780 J 
1.3 B 0.85 B 1.2 B 

2830 
5.1 

223 B 
2.2 B 

1700 J 
4.1 
117 B 
2.8 JB 

704 s 
2.6 

53.3 JB 
4.2 J 

104 J 628 J 
2.3 

103 B 
12.5 J 

2.1 JB 
111 B 379 B 113 B 26 JB 23 JB 21.1 SB 

9.6 B 12.7 2.6 JB IJB 

MGKG - milligram per ki!ogr&m 
B - reported value is less than Contract Required Detedion Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 

, JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SITE 82 SUBSURPACE SOILS 

POSlTlVE DEl-ECI’ION SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6.203OSA-SB3-06 6-2030SA-SB4-05 6.2030SA-SB4-07 6.2030SA-SBS-02 6-2030SA-SB7-01 6-2030SA-SB8-04 
Depth: 11-13’ 9-11’ 15-17' 3 - 5' l-2’ 9-11' 

Date Sampled: 9112192 9112192 9112192 9111192 9114192 9113192 

Lab Id: 00507-31 00507-33 00507-34 00507-36 00511-08 00511-10 
Parameter Units 

ALuMlNuM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 

If COBALT 
g COPPER 
w 

IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODlUM 
THALLKJM 
VANADIUM 

ZINC 

MGlKff 
MGlIiG 
MWKG 
MO/KG 
MWKG 
MGIKG 
MGIKG 
MGlKG 
MGIKG 
MGlKG 
Ma/-KG 
MGKG 
MO/KG 
MCUKG 
MGKG 
MG/KG 
MGKG 
MO/KG 
MGIKG 
MGIKG 
MO/KG 
MG/KG 
MG/KG 

2380 

1 B 
6.7 B 

146 JB 

2.8 

1390 J 

86.4 B 

97.5 B 

4JB 

lt60 2110 1540 1470 J 2540 J 
4.4 Jl3 

0.63 B 0.56 B 0.61 B 
1.9 JB 3.6 Jl3 5.3 JB IS.5 JB 

1.9 

481 J 

24.3 JE 

2.3 JB 

2.4 1.9 B 

614 J 893 J 

33.2 B 48.6 B 

49.2 B 90.9 B 

4.2 JB 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 

. JB - value is estimated below the CRDL, but greater than the IDL 

500 JE 
4 5.4 

4.2 JB 1JB 
1190 J 953 J 
10.7 3.3 

50.9 JB 

13.7 J 
0.08 B 

52.3 Jl3 

5JE3 
68.5 J 

33.4 JB 

3.2 JB 



TABLB 4-22 
WOODED AREAS, THE RAVINE, AND SITE 82 SUBSURFACE SOILS 

POSlTIVE DEl’ECl’ION SUMMARY 
REMEDIAL JNVESTXGATION fXO-0133 

MCB CAMP LElBUNE, NORTH CAROLINA 
TOTAL MlZ4I.S 

Sample No: 6.2030SA.SB8-06 6.2030SA-SB9-OS 6-2030SA-SB9-06 6-GWIO-02A 6.GWlO-02B 6.GWl2-01 
Depth: 13 - 19 9-11’ II- 13’ 7-9’ II-13 l-3’ 

Date Sampled: 9113192 9113192 9113192 9123192 9123192 9124192 

Parameter 
Lab Id: 0051 l-12 00511-14 0051 I-15 00536-24 00536.25 00536-26 

Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

t 
CHROMlUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODlUM 
THALLIUM 
VANADIUM 
ZINC 

MGIKG 
MO/-KG 
MGiKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MO/KG 
MGiKG 
MGIKG 
MG/KG 
MGiKG 
MGIKG 
MO/KG 
MGIKG 
MGKG 
Ma/KG 
MGIKG 
MGIKG 
MGKG 
MGIKG 
MGIKG 

4350 J 6420 J 10500 J 12500 J 6340 J 910 J 

1.2 B 3.7 8.9 
6.4 Jl3 7.8 Jl3 12.5 JB 14.2 B 

0.12 B 
7.9 B 1.5 JB 

1.4 J 2.3 1 
97.3 JB 
19.2 
0.51 B 
4.1 JB 

19200 J 
10.1 
491 JB 
5.9 J 

297 B 
2 J 7.3 12.1 10.6 5.1 

1.7 JEI 2.3 JB 
351 J 12700 J 
4.1 6.5 

301 JB 
4.3 J 

2.4 JB 0.98 JB 
3140 J 938 J 

6.1 3.2 
396 B 173 B 
6.9 J 4.2 J 

140 J 
1.2 

25.3 B 
2.8 J 

5.7 JB 
294 B 

1.7 B 
35.4 JB 326 B 626 B 

1.4 
176 B 28.5 JB 

3.6 JB 23.7 32.4 5.5 JB 1.3 JE 16.2 
5.4 J 

.MGKG - .mi!!igan2 per ki!ojpi 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SlTE 82 SUBSURFACE SOILS 

POSITIVE DBl’ECl’ION SUMMARY 
REMEDIAL INVESTIGATION cTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL MEl’ALS 

Sample No: 6-GW 12-02 6.GW13-01 6.GW13-02 6-GW14-03 6-GW14-04 6.GW16-02 
Depth: 3-S' l-2’ 2 - 4' 4 - 6' 6 - 8' 4-6' 

Date Sampled: 9124192 9124192 9124192 1016192 1016192 10/l 1192 
Lab Id: 00536.27 00544-06 00544-07 00564-03 00564.04 00570.19 

Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARlUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMKJM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZlNC 

MO/KG 
MO/KG 
MG/KG 
MGIKG 
MGIKG 
MGKG 
MGIKG 
MGIKG 
MGIKG 
MO/KG 
MGKG 
MGIKG 
MGIKG 
MG/KG 
MGIKG 

MGIKG 
MGIKG 
MGlKG 
MGIKG 
MO/KG 
MO/KG 
MGiKG 
MGIKG 

599 J 4040 1820 708 850 3860 
2.8 Jl3 

0.99 JB 
2JB 

0.06 B 

54.5 B 
1.1 JB 

248 J 
0.89 
27.1 B 

2.7 JB 

28.3 JJ3 

0.87 JB 

1520 

192 
3.9 J 

88.1 B 

0.03 B 

423 B 
1.7 B 

506 
2 J 

65.1 B 
5.2 J 

0.86 B 

MG.KG - mmi!!ign_ pet kibgrm 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection L.iit (IDL) 
J -value is estimated 

* JB - value is estimated below the CRDL, but greater than the IDL 

2.7 

0.43 JB 

0.87 B 

4 

187 
3.2 

45.3 B 
1.1 B 

32.2 B 

1.6 B 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SlTE 82 SUBSURFACE SOILS 

POSJTlVE DETECTTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6.GW16-03 6.GW17-01 6.GW17-02 6.GW18-01 6.GW18-03 6-GW19-02 
Depth 6 -8’ 2-4’ 4-6’ O-2’ 4-6’ 2 -4’ 

Date Sampled: lOIll/ 9125192 9125492 9125192 9125192 1016192 
Lab Id: 00570-21 00544-08 00544-09 00544-18 00544-19 00564-05 

Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMlUM 
CALCIUM 
CHROMIUM 

F 
h3 COBALT 

g COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGIKG 
MG/KG 
MG/KG 
MO/KG 
MGKG 
MGKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MG/KG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGKG 
MO/KG 
MGXG 
MGIKG 
MGIKG 

7830 3620 3910 1250 963 1190 

0.85 B 
8.2 B 

7.2 
0.83 B 

1.4 JB 
1140 

4.2 
192 B 

289 B 

4.6 B 0.42 B 

523 B 273 B 150 B 

308 47s 181 
3 J 2.2 J 2.6 J 

66.5 B 77.9 B 98.5 B 

0.02 B 0.04 B 

B -reported value is less than Contiact Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 

* JB - value is estimated below the CRDL, but greater than the IDL 

2.3 

0.5 JB 
395 
3.3 J 



TABLB 4-22 
WOODED AREAS, THE RAVINE, AND SlTE 82 SUBSURFACE SOILS 

WSlTlVE DlZEcTION SUMMARY 
REMEDIAL INVBSTIGATIGN Cl’O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-GW 19-03 6-GWlD-07 6-GWlD-08 6-GWZO-01 6-GW20.02 6-GW21-04 

Depth: 4-6’ 14 - 16’ 16 - 18’ 2-4’ 4-6’ S-10 
Date Sampled: 1016192 1017192 lOr?l92 1 O/8/92 1 O/8/92 g/24/92 

Lab Id: 00564.06 00564-12 00564-13 00564-18 00564.20 00544-10 
Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARJUM 
BERYLLW 
CADMIUM 
CALCIUM 

T 
CHROMIUM 

g 
COBALT 

cn COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGKG 1030 381 1550 5240 1950 6080 
MG/KG 

MO/KG 0.8 B 1.4 B 
MGIKG 8.4 JB 
MGIKG 

MGIKG 
MGIKG 372 B 
MGIKG 2.5 3.1 6.6 4.2 3 
MO/KG 
MO/KG 0.47 JB 0.42 JB 0.67 JB 0.46 JB 
MGACG 1220 
MO/KG 4 J 
MG/KG 79.8 B 
MO/KG 
MG/KG 0.02 B 0.03 B 0.03 B 
MO/KG 
MO/KG 

MGIKG 
MGKG 
MGIKG 
MGIKG 
MG/KG 0.41 B 4.9 B 14.2 2.6 B 1.2 B 
MO/KG 

MGIKG - .ti!!ipn? per !dogranl 
B - repotted value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 

* JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SlTE 82 SUBSURFACE SOILS 

POSITIVE DmECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL MEI’ALS 

Sample No: 6-GW21-07 6.GW25-04 6-tiW25-05 6.GW26.03 6.GW26-04 6-GW27D-05 
Depth: 14.16’ S-10' 10-12 6-8' S-10 10-12' 

Date Sampled: 9124192 10!7/92 1om92 10109l92 10/09/92 1011 l/92 

Parameter 
Lab Id: 00544-l 1 00564-14 00564-15 00570-01 00570-02 00570.22 

Units 

ALuMlNuM 
ANTIMONY . 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMUM 
CALCIUM 

9 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZlNC 

MO/KG 
MO/KG 
MGIKG 
MG/KG 
MO/KG 
MGKG 
MG/KG 
MG/KG 
MO/KG 
MG/KG 
MO//KG 
MGIKO 
MG/KG 
MO/KG 
MGKG 
MO/KG 
MG/KG 
MGfKG 
MGiKG 
MC3iKG 

MGiKG 
MG/KG 
MGIKG 

3700 3810 2170 3820 11200 15500 

5 JB 4.4 JB 

160 B 252 B 
3.2 4.1 4.3 

0.59 JB 0.35 JB 
468 
2.3 J 

85.6 B 

0.13 

3.1 B 1.7 B 

576 1050 
2.8 1.4 

86.3 B 195 B 
2B 3.4 

191 B 336 B 959 B 

2.4 B 5.7 B 

MG.KG - mi!!igranz per t;!ogan~ 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J -value is estimated 

. JB - value is estimated below the CRDL, but greater than the IDL 

8.8 B 
0.08 B 

842 B 
7.9 

6.3 
16.8 B 
0.29 B 

31.6 
0.94 B 
6.4 J 

17800 
16.8 
637 B 
8.1 

33.8 
8.3 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SITE 82 SUBSURPACE SOILS 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION Cl’O-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-GW27D.06 6-GW28-08 6.GW28-09 6-GW28D.09 6-GW28D-10 6.GWZD-05 
Depth: 12-14 16 - 18’ 18-20’ 18- 20’ 20 - 22’ 10-12 

Date Sampled: IO/I 1192 I o/09/92 10/09/92 lOl2Ol92 lOl2Oi92 10/10/92 

Parameter 
Lab Id: 00570.23 00570-03 00570.04 00582.09 00582-12 00570.13 

Units 

AL~INuM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
cAL.c!m 

t 
CHROMIUM 
COBALT 

IP 
4 COPPER 

IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUh4 
SILVER 
SODIUM 
THALLIUh4 
VANADlUM 
ZINC 

MOIKG 
MGKG 
MGIKG 
MCQKG 
MG/KO 
MO/KG 
MO/KG 
MGRX3 
MCI/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MO/KG ’ 
hfGlKG 
MO/KG 
MGIKG 
hlG/KG 
MO/KG 
MGIKG 
MQIKG 
MO/KG 

356 1530 534 554 J 2320 2400 

15.9 
3.8 JB 4.3 JB 

0.07 B 

3 
0.41 B 

0.6 JB 
1570 

4.3 

14.3 B 136 B 30.3 B 49.2 B 174 B 48 B 

5.4 B 2.7 B 2.8 B 3.1 B 4.8 B 1.4 B 

2.6 2.1 2.3 

182 430 
2.7 1 

42.4 B 

364 
I 

MGKG - miiiigram per kiiogfam 
B - reported value is less than Contract Required Detection Liiit (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 

* JB - value is estimated below the CRDL, but greater than the IDL 

146 B 
5.1 

0.99 JB 
508 

1 
69.4 B 

1.9 B 

2.6 

739 
3.1 

41.9 B 
1.4 B 



WOODED AREAS, THE RAVINE, AND SmE 82 SUBSURFACE SOILS 
PGS~IVE DETECTION SUMMARY 

REMEDIAL INVESTIffATlON CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6.GW2D-06 6-GW30-02 6.GW30-03 6-GW7D-02 6-GW7D-03 6-GW9-02 
Depth: 12 - 14’ 4 - 6’ 6 - 8’ 2 -4’ 4-6’ 2 - 4’ 

Date Sampled: 10/10/92 10110/92 10/10/92 1 O/6/92 1 O/6/92 9124192 
Lab Id: oos70-14 00570.24 00570-25 00564-01 00564-02 00544.04 

Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARlUM 
BERYLLIUM 
CADMIUM 

CALCIUM 

Ip 
CHROMIUM 

E 
COBALT 

00 COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENlUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGiKG 
MGIKG 
Ma/KG 
MG/KG 
MO/KG 
MGKG 
MGIKG 

MGACG 
MGIKG 
MO/KG 

MGIKG 
MGIKG 
MGIKG 
MGIICG 
MGIKG 
MGACG 

MG/KG 

MO/KG 

MGLKG 
MGIKG 
MGIKG 

MGIKG 

MGIKG 

1830 

0.66 B 
9.2 B 

0.11 B 

3.7 

725 
3.4 

26.1 B 
1.2 B 

1.6 JB 
40.5 B 

1.5 B 

564 B 
7.5 

0.45 B 
0.52 JB 
5390 

4.4 
239 B 
11.7 

140 B 120 B 

4720 582 3310 1570 

13.4 B 
0.13 B 

389 B 
4.4 

894 
4.6 
128 B 

10.8 B 3B 
45.4 

1.3 B 

0.42 JB 

0.48 B 2.1 B 

MO/KG - millignm per kilogrnm 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 

+ JB -value is estimated below the CRDL, but greater than the IDL 

3.5 

0.58 JB 
680 
2.1 J 

70.4 B 
3.1 J 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SITE 82 SUBSURFACE SOILS 

POSITIVE DETECTION SUMMARY 
RBMfiDIAL INVESTIQATION Cl’O-0133 

MCB CAMP LBIEUNB, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-O W9-03 6-RAV-SBI-01 6-RAV-SBlO-01 6-RAV-SBll-01 6-RAV-SB12-01 6-RAV-SB13-02 

Depth: 4 - 6’ l-2’ 1.5 - 2.5’ 2-3’ 1.5 -2 3.5 - 4’ 

Data Sampled: 9124192 9/10/92 9/l 4192 9114192 9114192 9114192 
Lab Id: 0054405 00502.27 00512-16 00512-18 00512-21 005 12-23 

Parameter units 

ALuMlNuM MO/KG 
ANTIMONY MCI/KG 
ARSENIC MG/KG 
BARIUh4 MGACG 
BERYLLIUM MO/KG 
CADMIUM MGKG 
CALCIUM MWKG 
CHROMIUM MO/KG 
COBALT MGIKG 
COPPER MO/KG 
IRON MG/KG 
LEAD MGiKG 
MAGNESIUM MO/KG 
MANGANESE MGKG 
MERCURY MGKG 
NICKEL MO/KG 
POTASSlUM MO/KG 
SELENIUM Ma/KG 
SILVER MO/KG 
SODIUM MO/KC, 
THALLIUM MGKG 
VANADIUM MG/KG 
ZINC MGKG 

3820 1130 3910 3390 2180 2700 

0.69 B 0.82 B 
5 JB 2.8 JB 6.9 JB 5.1 JB 

5.7 
111 

0.17 B 
2.5 J 
422 B 

16 
2.2 B 
733 

7030 
1610 
235 B 

2990 
2 

3.4 B 
142 B 

17.3 B 

0.66 JB 0.69 JB 
552 B 
3.2 

583 B 
4.2 5.8 1.9 B 

4.5 JB 
735 
6.2 J 
112 B 
7.5 

0.04 JB 

1.2 JB 
7180 

3.4 J 
89.2 B 
2.2 B 

8.7 
1370 
27.6 
70.5 B 
31.8 
0.08 B 

1.8 B 
79.1 B 

lJ70 464 
2.4 J 1.6 
102 B 34.1 B 
3.6 J 1.6 JB 

29.9 JB 106 B 154 B 

9.1 Jr3 4.4 JB 9.6 JB 
74.2 2450 

1.7 JB 5.1 JB 
6.9 

MG.KG - mi!!igrm p!Y !ci!ogTam 
B -reported value is less than Contract Required Detection Lit (CRDL), but greater than Instrument Detection Lit (IDL) 
J-value is estimated 

. JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SlTE 82 SUBSURFACE SOILS 

POSlTIVE DJZTECTION SUMMARY 
REMEDIAL lNVE!STIGATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL MBTALS 

Sample No: 6.RAV-SB14-01 6-RAV-SB 1 S-02 6-RAV-SB16-02 6.RAV-SBZ-02 6-RAV-SB3-01 6-RAV-SB3-02 
Depth: 0.5 - 1’ 1-2' l-2’ l-2' 1.5 - 3' 4-5 

Date Sampled: 9114192 lOlO9l92 10/09/92 9110192 9/l l/92 9/l 1192 
Lab Id: 00s 12-25 OOS70-06 00570-08 00502-29 0050231 00502-32 

Parameter Units 

ALUMINUM MO/KG 
ANTXMONY MGIKG 
ARSENIC MO/KG 
BARIUM MO/KG 
BERYLLIUM MO/KG 
CADMIUM MG/KG 
CALCIUM MGACG 

CHROMIUM MGIKG 
COBALT MGIKG 
COPPER MGIKG 
IRON MGlKo 
LEAD MGIKG 
MAGNESIUM MGKG 

MANGANESE MGIKG 
MERCURY MO/KG 
NICKEL MO/KG 

POTASSlUh4 MGIKG 
SELENIUM MO/Kc) 
SILVER MO/Kc) 
SODIUM MG/KG 
THALLIUM MGIKG 
VANADIUM MGKG 
ZlNC MO/KG 

6340 

1.4 B 
31.4 B 
0.14 B 

2J , 
1720 

10.3 

2.1 B 
25 

3500 

68.3 

233 B 
87.9 

0.17 

3.8 B 
227 B 

462 329 1510 1670 1250 

0.99 B 

14.5 B 3.5 JB 5.4 JB 5.2 JB 

0.06 B 

2.4 0.86 B 4.5 2 2.7 

1160 

2.7 

14.7 

34 B 14.8 B 46 JB 24.5 Jl3 49.7 JB 

11.1 JB 3.9 B 0.47 B 
178 69.4 35 

130 

2.1 

4.4 

722 732 938 

2.1 1.8 2.1 

42.5 B 26 B 37.1 B 
2.2 JB .. 3.1 J 7.2 

3.8 JB 2JB 3.4 JB 

MG/XG - miiiigram per kiiogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but grater than Instrument Detection Limit (IDL) 
J -value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 

24.3 JB 
0.39 JB 

27.1 JB 



TABLE 4-22 
WOODED AREAS, THE RAVINE, AND SlTE 82 SUBSURFACE SOILS 

POSlTlVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CFO-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6.RAV-SB4A-0 1 6-RAV-SB5-02 6-RAV-SB6-02 6.RAV-SB7-02 6.RAV-SB8-02 6.RAV-SB9-01 
Depth: 1.5-2’ 2.5 - 3’ 2-3’ 2.5 - 3’ 2.5 - 31 2 - 2.5’ 

Date Sampled: 9114192 9/14/92 9114192 9114192 9114192 9114192 
Lab Id: 00512-02 00512-05 00512.07 00512.09 00512.11 00512-13 

Parameter Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

P 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
‘lUALLIUM 
VANADIUM 
ZINC 

MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
Ma/KG 
MGKG 
MO/KG 
MO/KG 
MGIKG 
MO/KG 
MG/KG 
MGIKG 

MGIKG 
MGKG 
MO/KG 
MG/KG 
MGIKG 
MO/KG 
MGfKG 
MO/KG 
MG/KG 
MGIKG 

1880 3880 3410 1440 11800 1040 

0.85 JB 
5.4 n3 

2.3 
14.9 B 6.7 JB 3.4 JE 5.5 JB 

0.8 JB. 
112 B 
14 

243 B 76.2 B 241 B 1180 
2B 5.8 4.7 1.7 B 

4.5 JB 
1120 
14.3 J 
60.7 B 

9.1 
0.06 JB 

2B 
73.5 JB 

1.4 JB 
2830 

2.7 J 
154 B 
2.6 B 

0.59 JB 1.4 JB 
1430 870 

3.7 J 5 J 
70.1 B 63.3 B 
17.9 6 
0.05 JB 0.05 JB 

1.9 n3 
6940 

75 
478 B 
7.9 

267 
1.9 J 
26 B 
3 B 

0.04 JB 
3.2 B 

311 B 209 B 79.9 JB 64.9 JB 15.2 JB 

3.5 JB 10.3 J 6.1 JB 3 JB 22.6 
47.6 7 6.5 5.4 

MGKG - miiiigram per l&gram 
B -reported value is less than Contract Required Detection Limit (CRDL), but greater than Iustrumeut Detection Limit (1DL) 
J-value is estimated 

’ JB - value is estimated below the CRDL, but greater than the IDL 



TABI . 
OPERABLE UNIT NO. 2 PHASE I, .lJN ’ D ONE GROUNDWATER 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVBSTIGATION CTO-0133 

MCB CAMP LEJIXJNE, NORTH CAROLINA 

VOLATILE ORGANICS 

Parameter 

Sample No: 6-GWlDA-OlB 6.GWlDA-OlT 6-GW3D-01 6-GW15DW.01 6.GW32-01 6.GW34.01 
Depth: N/A N/A N/A N/A NIA N/A 

Date sampled: s/3/93 xl/93 4f6f93 s/3/93 3/18/93 3/18/93 

Lab Id: 930259-01 930259-02 930170.15 930259.03 00135-03 00135.05 
Units 

VOLATILES 

l,l-DICHLOROETHENE 

TOTAL1,2-DICHLORETHENE 

1,1,2,2.TETRACHLOROETHANE 

TETRACHLGROETHENE 

1,1,2-TRICHMROETHANE 

TRICHLOROETHENE 

VINYL CHLORIDE 

BENZENE 

1,2-DICHLOROBENZENE 

UG/L 

UG/L 

UG/L 

UC3iL 

UGfL 

UGII, 

UG/L 

UG/L 

UG/L 

UG/L 

38 100 3.7 

1.3 2.9 

83 160 6.4 

N/A - Not applicable 

UGlL - microgram per liter 

J - value Is estimated 

9.1 

1.0 

34 

1.3 

2200 410 

9600 

74 1200 

58 

1500 610 

8.6 J 

1.4 

4.4 



TABL 

OPERABLE UNIT NO. 2 PHASE If - KChND ONE GROUNDWATER 
POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATlON CTO.0133 
MCB CAMP LEllHJNE, NORTH CAROLINA 

VOLATILE ORGANICS 

Parameter 

Sample No: 6.GW36DW-01 6-GW37DW-01 6-TWZ-01 6-TW3-01 
Depth: N/A N/A N/A N/A 

Date sampled: 3t3Ol93 3122193 3/3 l/93 3l3 1193 
Lab Id: 930170-03 930141-36 930170.07 930170-08 

Units 

VOLATlLES 
l,l-DICHLGROETHENE 
TOT&1,2-DICHLORETHENE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLGROETHENE 
1,1,2-TRICHLGROETHANE 
TRICHLCROETHENE 
VINYL CHLORIDE 
BENZENE 
If-DICHLOROBENZENE 
TOLURNE 

UGA.. 1.4 
" UG/L 3.4 120 280 430 

UGiL 
VGA.. 6.6 3.6 

UGIL 
UGIL 6.4 60 360 63 

UG/L 14 
UGIL 
UGIL 2.6 

UGR. 1.0 

N/A - Not applicable 
UGlL - microSrem per liter 

J - value is estimated 



Parameter 

Sample No: 6-GW28S-02 9-awl-02 9.GWZ-02 9.GW3-02 9-GW4-02 9-GWS-02 
Depth: N/A NIA N/A N/A N/A N/A 

Date Sampled: N/A 3/9/93 319193 319193 318193 318193 
Lab Id: 30136-07 30115-06 30115-10 30115-12 30115-14 30115.16 

Units 

ALUMINUM 
ARSENXC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENlUM 
SODIUM 
VANADIUM 
ZINC 

UGiL 
UG/L 
UG/L. 
UG/L 

UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UG/L 
UG/L 
UG/L 
UG/L 
UGN. 

8170 

80.8 B 

2720 B 
18.4 

4070 
2.3 B 

2580 B 
12.9 B 

1220 B 

8310 
15.8 B 
19.6 B 

380000 J 
23.4 J 
74s 
3.5 B 

142000 
351 J 

13SOOO J 
408 J 

278 J 

61.8 
17300 J 

7.9 J 

400 J 
409 J 

154000 J 
5.6 JB 

279 
2B 

170 J 
24800 J 

31 J 

37 J 
0.19 JB 
38.5 B 

149 J 
58.2 

64500 J 
2.5 JB 

413 
1 B 

60.5 J 
10400 J 

18 J 

29.9 J 
0.19 JB 

3.3 JB 

47.4 JB 
35.3 

1970 J 1460 J 
1.1 JB 

38.4 B 74.6 B 

62500 

1420 J 498 J 

3.6 JB 1.5 JB 

UQlL - microgram per liter 
. B - reported value is ~CBB than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 

J-value is estimated 
JB - value is estimated below the CRDL, but greater than the. IDL 

9910 J 
3.3 JB 

6.2 JB 



OPBRABLE UNIT NO. 2 
PHASE II - ROUND ONE GROUNDWATER 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter’ 

Sample No: 9-GW6.02 9.GW7DW-02 9-GW7S-02 9-GW8-02 
Depth: N/A N/A N/A N/A 

Date Sampled: 318193 3hY93 318193 319193 
Lab Id: 30115-18 30115-20 31115-22 31115-24 

Units 

ALUMINUM 

ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 
IRON 
LEAD 
MAGNESIUM 

MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SODIUM 
VANADIUM 
ZINC 

UGiL 
UGlL 
UGiL 
UG/L. 
UG5 
UGiL. 
UG/L 
UG/L 
UG/L 
UG/L : 
UG/‘L 
UG/L 
UGK 
UG/L 
UG/L 
UG/L 
UGiL 

1880 J 1360 J 604 J 5190 J 
1.1 JB 

356 21.3 B 

162000 

592 J 1230 J 782 J 1300 J 

2.2 JB 

4.3 JB 

49.3 J 

53000 J 
2.1 JB 

3.9 JB 

3.6 JB 

4.1 JB 

3.3 JB 

2.4 JB 

10.3 Jr.3 

VGlL - microgram per liter 
, B - reported value ia leea than Contract Rquired Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 

J - value is estimated 
JB - value ie estimated below the CRDL, but greater than the IDL 



OPERABLE UNIT NO. 2 PHASE II - ROUND ONE GROUNDWATER 
POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP- LEJEUNE, NORTH CAROLINA 

DISSOLVED METALS 

Parameter 

Sample No: 6.GW28SD.02 9-GWlD-02 9.GW2D-02 9-GW3D-02 9.GW4D-02 9-GW5D-02 
Depth: N/A N/A NIA N/A N/A N/A 

Date Sampled: N/A 319193 319193 3l9l93 318193 318193 
Lab Id: 30136.08 30115.08 30115-11 30115-13 30115-15 30115.17 

Units 

ALuMlNuM UG5 
ARSENIC UGiL 
BARIUM UG& 
CALCIUM UGiL 
COPPER UG5 
IRON UG5 
MAGNESIUM UG/L 
MANGANESE UG5 
POTASSIUM UGiL 
SELENIUM UG5 
SODIUM UC?/L 

VANADlUM UG/L 

1 B 
9.1 JB 36.2 B. 

1930 Ij 74600 
18.5 B 

2080 B 
4.4 B 14.6 B 

4780 B 

796 457 
6.3 JB 1.4 B 

37.4 B 73.4 B 
33100 18500 28900 65800 

801 

2.1 B 3.5 B 
10600 

8350 
4B 

N/A- Not applicable 
UG5 - microgram per liter 
B -reported value is less than Contract Required Detection Limit (CRDL), but greater than hstmment Detection Limit (fDL) 
J -value is estimated 
JB - value is estimated below the CRDl., but greater than the IDL 



TABLE 4-h 
OPERABLE UNIT NO. 2 PHASE II - ROUND ONE GROUNDWATER 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP- LEJEUNE, NORTH CAROLINA 
DISSOLVED METALS 

Parameter 

Sample No: 9.GW6D-02 9-GW7DWD-02 9.GW7SD-02 9.GWSD-02 
Depth: N/A N/A N/A N/A 

Date Sampled: 318193 318193 318193 319193 

Lab Id: 30115-19 31115-21 31115.23 31115-25 
Units 

ALUMINUM UGlL 150 B 
ARSENIC UGR. 
BARIUM UGR. 
CALCIUM UG5 41600 19500 16500 
COPPER UGiL 
IRON UGIL 116 29.8 B 
MAGNESIUM UGIL 
MANGANESE UG5 3B 1.8 B 
POTASSIUM UG/L 55200 3850 B 
SELENIUM UG/L 2.2 JB 3.7 JB 2.6 B 

SODlUM UG5 

VANADIUh4 UG/L 5 B 

N/A - Not applicable 
UG/L - mier0gram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



CLEJ-01272-3.13-08/20/93 

TABLE 4-25 

SUMMARY OF THE PHASE I - ROUND ONE GROUNDWATER FIELD PARAMETERS 
SITES 6 AND 82 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. 

Date of Depth of Well 
Measurement (ft.P~ 

6GW9 
10/20/92 

6GWlO 
10/20/92 

--T P 

6GWll 
10/22/92 

6GW12 
10/20/92 

6GW13 
10/20/92 

6GWl4 
10/21/92 

19.2 

18.0 

18.7 

18.0 

18.0 

22.0 

Field Parameters 

Purge 
Volume 
(gals.) 

Temperature 
(deg. C) 

PH: 
@.U.) 

1 I 114 I 14.0 I 5.56 
2 108 16.0 5.56 
1 114 14.0 5.56 

1 2 
3 

108 --- 16.0 --_- 5.56 _.- - 
40 40 3 I 115 115 I I 17.0 17.0 I 5.57 5.57 

t 
4 
4 5 5 I I 

--. 
114 

I 109 114 

I 
I 

109 I I 

-- - 
17.5 

I 18.0 1'1.5 I I 
- cc 5.55 

18.0 5.58 3.00 5.58 

1 118’ 19.0 5.56 
2 114 18.8 5.56 

41 3 118 18.0 5.57 
4 I 115 19.0 5.55 
5 115 I 18.0 5.58 

1 206 22.0 I 6.42 
2 206 22.0 6.45 

9 3 206 I 22.0 6.52 
4 I 208 22.5 6.52 
5 208 I 22.5 6.51 

1 110 19.7 I 6.17 
2 109 20.6 6.12 

40 3 I 110 19.9 I 6.07 
4 109 19.4 6.18 
5 I 110 19.9 I 6.15 

1 I 43 I 19.2 I 6.63 
40 2 264 20.0 I 6.64 

3 I 292 20.0 I 6.68 
4 286 20.0 6.56 

1 I 67 18.0 
2 67 19.2 

44 3 I 66 19.2 
4 66 I 

Notes: (1) 
,- 

Well depth taken from below ground surface (bgs) 

4-258 



CLEJ-01272-3.13-08/20/93 

TABLE 4-25 (Continued) 

We11 No. 

Date of Depth of Well 
tieasurement (ft.)(l) 

6GW15S 
10/23/92 

20.0 

6GW16 
10/21/92 

-% 

20.0 

6GW17 
10/21/92 17.6 

6GW18 
10/21/92 

6GW19 
10/22/92 20.0 

6GW20 
lOl21l92 

SUMMARY OF THE PHASE I - ROUND ONE GROUNDWATER FIELD PARAMETERS 
SITES 6 AND 82 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Field Parameters 

Purge 
Volume 
(gals.) 

Specific 
Conductance at 

Well 25 deg. C 
Volume (micromhoskm) 

Temperature PH 
(deg. C) (S.U.) 

1 597 17.3 6.70 
2 626 17.6 6.76 

40 3 637 I 17.5 6.76 
4 631 18 6.75 

Notes: (1) 
,- 

Well depth taken from below ground surface (bgs) 

4259 



CLEJ-01272-3.13,08/20/93 

TABLE 4-25 (Continued) 

SUMMARY OF THE PHASE I - ROUND ONE GROUNDWATER FIELD PARAMETERS 
SITES 6 AND 82 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

-? 

t 

Field Parameters Well No. 

Date of 
Measuremen! 

6GW21 
10/22/92 

6GW22 
10/21/92 

Well 
Volume 

Specific 
Conductance at 

25 deg. C 
(micromhoskm) 

Purge 
Volume 
(gals.) 

Depth of Well 
(ft.)cu 

Temperature PH 
(deg. Cl (S.U.) 

2 
3 
4 
5 

57 
59 
59 
58 

22.5 38 

1 238 
203 
192 
194 
192 

2 
3 
4 

19.5 42 

5 

1 

21.0 56 

5.72 
5.75 
5.76 
5.76 
5.76 

114 
110 
118 
116 
116 

2 
3 
4 

5 

1 41 
70 
WC) 

2 
3 
4 
5 

6GW25 
10123192 

6GW26 
10123192 

6GW27D 
11/03/92 

23.5 48 
70 
73 

1 286 
300 
297 
289 
289 

19.3 6.06 
19.7 6.06 
19.9 6.10 
20.0 I 6.13 

2 
3 
4 
5 

20.0 40 

20.0 I 6.13 

1 476 
460 
454 

110.0 18.6 2 
3 

Notes: (1) Well depth taken from below ground surface (bgs) 

,,-. 
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TABLE 4-25 (Continued) 

SUMMARY OFTHE PHASE I-ROUND ONE GROUNDWATER FIELD PARAMETERS 
SITES 6 AND 82 

REMEDIAL INVESTIGATION CTO-6133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

,-. 

Well No. Field Parameters 

I I I 

Specific 
Conductance at 

Well 25 deg. C Temperature PH 
Volume (micromhoslcm~ (deg. Cl (S.U.) 

Purge 
Volume 
(gals.) 

Date of Depth of Well 
Measurement (ft.)(l) 

1 130 17.7 5.86 
2 148 17.5 6.09 
3 153 17.5 6.14 
. , c* IrTE C 1A 

6GW28S 
10123192 

32.0 34 
4 I 1a3 I i 4 .sJ I V.&-E 

5 I 153 I 17.5 I 6.17 

1 366 19.5 I 7.59 
2 354 19.1 7.57 
3 348 19.1 I 7.45 

6GW28D 
11/03/92 

115.0 180 

1 609 17.0 5.82 
2 603 17.4 5.84 
3 596 17.9 5.88 
4 596 17.9 5.83 
5 596 17.9 5.82 

-. 
82MW2 

I 

10/24/92 
25 45 

53 6GW3OS 

t 

10/23/92 
20.5 -I 

1 147 I 14.6 I 5.78 
2 141 16.8 5.70 
3 126 I 13.1 I 5.34 
4 I 114 15.9 I 5.40 
5 I 112 16.7 I 5.47 

28.5 

t 

112.5 

51 

1 770 I 18.6 I 
2 770 18.7 
3 I 766 I 19.4 

180 

1 46 20.7 
2 46 20.4 
3 I 46 20.4 
4 I 46 20.1 
5 46 20.3 

11 

JteS: (1) Well depth taken from below ground surface (bgs) 
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TABLE 4-25 (Continued) 

SUMMARY OFTHE PHASE I- ROUND ONE GROUNDWATER FIELD PARAMETERS 
SITES 6 AND 82 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

I I Date of Depth of Well 
Measurement et.>(~~ 

I 119.0 

I-=-+ 
6GW3 H 10122/92 

27.5 

6GW5 
10/21/92 

26.8 

H 6GW6 
1012 l/92 

2’7.5 

H 6GW7S 
10/21/92 

27.4 

Purge 
Volume 
(gals.) 

180 

10 

16 

17 

16 

40 

180 

Field Parameters 

B(:;*) 

1 300 19.3 8.75 
2 297 19.5 8.44 
3 299 19.5 8.42 

1 i12 22.5 6.60 
2 239 22.5 6.49 
3 239 23.0 6.45 
4 239 23.0 6.39 
5 239 23.0 6.34 

1 84 20.8 5.20 
2 81 20.8 5.09 
3 83 20.4 4.47 
4 87 20.3 4.90 
5 82 20.3 4.84 

1 106 24.5 6.35 
2 114 23.2 6.45 
3 132 24.1 6.43 
4 108 I 23.4 I 6.49 
5 116 23.5 6.56 

1 99 19.3 5.32 
2 109 19.6 4.66 
3 105 19.7 4.63 
4 103 18.9 4.64 
5 108 19.9 4.61 

I 

1 345 19.0 
2 339 16.9 
3 I 335 I 19.4 

;es: (1) Well depth taken from below ground surface (bgs) 
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P-- TABLE 4-25 (Continued) 

SUMMARY OFTHE PHASE I - ROUND ONE GROUNDWATER FIELD PARAMETERS 

Well No. 

Date of 
Measurement 

6GW8 
1012 l/92 

82MW3 
10123192 

6MW2 
10/24/92 

6MW3S 

t- 

lo/23192 

6MW8 
10/24/92 

depth of Well 
(ft.)(l) 

25.0 

21.0 

14.0 

25.0 

25.1 

25.1 

SITES 6 AND 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Field Parameters 

Purge 
Volume 
(gals.) 

18 

Specific 
Conductance at 

Well 25 deg. C Temperature PH 
Volume (micromhoskm) (deg. Cl (S.U.) 

1 181 16.2 6.35 
2 I 159 18.6 6.07 
3 156 19.1 5.95 
4 I 155 19.3 6.05 

5 110 18.7 5.19 

1 43 20.1 4.84 
2 43 19.9 5.04 

18 3 43 20.0 4.83 
4 43 20.0 4.83 
5 42 20.6 5.19 

1 38 21.2 5.21 
2 37 22.2 5.11 

15 3 34 I 22.3 I 5.05 
4 37 22.1 5.14 
5 37 22.5 5.05 

1 34 19.3 6.86 
2 34 19.3 6.28 

15 3 34 19.2 I 6.28 
4 34 19.3 6.28 
5 34 19.3 6.33 

Notes: (1) Well depth taken from below ground surface (bgs) 

F=-- 
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TABLE 4-25 (Continued) 

SUMMARY OF THE PHASE I - ROUND ONE GROUNDWATER FIELD PARAMETERS 
SITES 6 AND 82 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. Field Parameters 

specific 
Purge Conductance at 

Date of Depth of Well Volume Well 25 deg. C Temperature PH 
tieasurement (ft.W (gals.) Volume (micromhoskm) (deg. Cl (S.U.) 

1 38 16.1 5.83 
6BP6 2 33 17.2 5.50 

lOl24J92 25.0 10 3 35 17.5 5.33 
4 35 17.7 5.28 
5 35 17.7 5.30 

i 
44 18.6 5.34 

6MW9 44 18.9 5.35 
10/2#92 25.0 10 3 I 45 I 18.1 I 5.25 

4 44 19.0 5.33 
“4 5 I 44 I 18.6 5.39 

~4 otes: (1) Well depth taken from below ground surface (bgs) 
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TABLE 4-26 

SUMMARY OF THE PHASE II - ROUND ONE AND ROUND TWO 
GROUNDWATER FIELD PARAMETERS 

SITES 6 AND 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. T 
P 

1 

P 

Field Parameters 

1 224 17.5 5.44 
2 226 17.5 5.89 
3 204 17.5 6.07 
4 224 17.8 6.05 

1 820 
2 820 
3 820 

1 391 15.0 10.30 
2 290 17.0 8.40 
3 297 17.8 7.77 
4 300 19.5 I 7.44 

17.0 6.93 
17.0 7.22 
17.0 6.82 

Purge 
Volume 
(gals.) 

Date of Depth of -Well 
Measurement (ft.)(l) 

6GWlS 
03/20/93 

28.5 6.5 

6GWlO 
03123193 

18.0 182 

- 6Gw2s 
03/21/93 

27.4 10 

119.0 
6GW2D 
03/21193 

6GW3 
03/22/93 

6MW3D@) 
04/06/93 

6GW4 
03/21/93 

200 

7 27.5 

1 28 
2 363 
3 316 
4 293 
5 281 

118.0 50 

1 60 16.0 5.38 
2 129 17.0 4.99 
3 86 15.0 5.25 
4 96 16.0 5.15 
5 I 132 16.0 4.99 
6 86 15.0 5.23 

27.6 11 

!@%s: (1) Well depth taken from below ground surface (bgs) 
(2) NA - Not Available 
(3) New Well - Installed during Phase II Field Investigation 

4-265 



CLEJ-0127203.13,08/20/93 

TABLE 4-26 (Continued) 

SUMMARY OF THE PHASE II - ROUND ONE AND ROUND TWO 
GROUNDWATER FIELD PARAMETERS 

SITES 6 AND 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Date of Depth of Well 
Measurement (ft.)(l) 

6GW5 
03121193 

26.8 

6GW6 
03/20/93 

27.5 

/-- ). 

6GW7 
03119193 

100.5 

6GW8 
03/20/93 

25.0 

6GW9 
03119193 

19.1 

6GWlO 
03/20/93 

18.0 

6GWll 
03/20/93 

18.7 

r”” 

.otes: (1) Well depth taken from below ground surface (bgs) 
(2) NA - Not Available 
(3) New Well - Installed during Phase II Field Investigation 

Field Parameters 

Purge 
Volume 
(gals.) 

Specific 
Conductance at 

Well 25 deg. C 
Volume (micromhoskm) 

1 194 14.0 6.71 

5 
2 182 14.0 6.55 
3 182 14.0 7.02 
4 169 14.0 6.65 

15 p=fq= 

Well No. 

Temperature PH 
(deg. Cl I(f3.U.) 

17.0 7.0 
17.0 7.0 

1 125 
2 141 

11.5 3 128 
4 132 
5 141 

35 m 

1 91 12.5 

22 
2 86 12.0 
3 91 12.5 
4 90 13.0 
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Well No. 

TABLE 4-26 (Continued) 

SUMMARY OF THE PHASE II - ROUND ONE AND ROUND TWO 
GROUNDWATER FIELD PARAMETERS 

SITES 6 AND 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Field Parameters 

Date of Depth of Well 
Measurement m.w 

6GW12 
03/20/93 

6GW13 
03/20/93 

P 
: 

6GW14 
03/20/93 

6GW16 k 03fZlf93 

18.0 

18.0 

22.0 

20.0 

20.0 

17.6 

I Specific I 
Purge 

Volume 
(gals.) 

27.5 

Conductance at 
Well 25 deg. C Temperature 

Volume (micromhoskm) (deg. C) 

1 110 12.0 
2 132 12.0 
3 119 12.0 
4 119 12.0 
5 119 12.0 

1 I 258 11.0 6.77 
2 251 11.0 6.52 

32 3 251 11.0 6.63 
4 241 10.5 6.85 
5 241 I 11.5 I 6.55 

I 

1 101 13.5 6.27 
2 75 14.0 5.96 

35 3 106 14.0 5.98 
4 I 100 14.0 5.96 
5 79 I 14.0 6.00 
6 I 106 14.0 6.10 

1 490 14.9 6.42 
24 2 516 14.9 6.48 

3 460 14.5 6.43 
4 515 I 14.9 6.49 

1 175 14.0 6.05 

30 
2 180 13.0 5.74 
3 175 14.0 5.90 
4 169 14.0 5.82 

1 207 14.0 6.0 
28 2 182 14.0 5.1. 

3 169 14.0 I 4.9 
4 157 14.0 5.1 

Notes: (1) Well depth taken from below ground surface (bgs) 
(2) NA - Not Available 

f=--. (3) New Well - Installed during Phase II Field Investigation 
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TABLE 4-26 (Continued) 

SUMMARY OFTHE PHASE II - ROUND ONE AND ROUND TWO 
GROUNDWATER FIELD PARAMETERS 

SITES 6 AND 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Field Parameters 

Well 
Volume 

Specific 
Conductance at 

25 deg. C 
(micromhos/cm) 

Purge 
Volume 
(gals.) 

Depth of Well 
(ft.W 

Temperature PH 
(deg. Cl (S.U.) Measurement 

6GW20 
03/21/93 

6GW21 
03/21/93 

6GW22 
03/22/93 

6GW23 
03i21/93 

6GW25 
03J2U93 

63 14.0 5.83 
50 14.0 5.95 
50 14.0 5.79 
50 14.0 5.67 
50 14.0 5.86 

75 
25 
25 
25 

14.0 6.12 
14.0 5.84 
14.0 5.75 
14.0 5.75 
14.0 5.75 

128 
NA (2) 

NA 
NA 
NA 

60 
60 
60 
59 

188 14.0 5.79 
188 14.0 5.80 
183 15.0 5.79 

132 
144 
150 
150 

13 
86 
73 
73 

16.0 6.43 
16.0 6.39 
16.0 6.39 
16.0 6.45 

14.0 5.10 
15.0 5.05 
15.0 5.22 
15.0 5.19 

1 
2 

18.5 31 3 
4 
5 

1 

2 
3 
4 

34 

5 

19.7 36 

2 
3 22.5 27 

4 

19.5 32 2 
3 

21.0 38 

23.5 32 

‘-tes: (1) Well depth taken from below ground surface (bgs) 
(2) NA - Not Available 
(3) New Well - Installed during Phase II Field Investigation 
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Well No. Field Parameters 

I 
Date of Depth of Well 

Measurement (ft.Vl~ 

Purge 
Volume 
(gals.) 

Well 
Volume 

specific 
Conductance at 

25 deg. C 
(micromhoskm) 

Temperature PH 
(deg. Cl (S.U.) 

I 

6GW26 
03/22/93 

20.0 

1 

21 
2 
3 
4 

304 18.0 6.54 
275 18.0 6.43 
264 18.0 6.37 
252 18.0 6.30 

6GW2’7D 
03/23/93 

110.0 
1 

190 I= 2 
3 

482 19.0 
470 19.0 
465 19.0 

-6GW28S 
03/18/93 

32.0 

1 
2 

40 E 3 
4 
5 

89 13.5 7.0 
98 15.0 5.5 
89 16.5 4.6 
89 16.5 5.2 
89 16.5 5.1 

6GW28D 
03/23/93 

115.0 
1 379 18.0 10.55 

187 2 356 18.0 10.51 
3 361 18.0 10.60 

6GW3OS 
03/22/93 

20.5 

135 17.0 6.04 
129 17.0 5.85 
129 17.0 5.82 
127 17.5 5.79 

1 
6GW3OD (3) 

03/22/93 
100.0 32 

2 
4 
5 

176 17.0 
197 17.5 
184 18.0 
193 18.5 

6GW32 (3) 

03/18/93 
27.0 

1 
2 

10 3 
4 
5 

TABLE 4-26 (Continued) 

SUMMARY OF THE PHASE II - ROUND ONE AND ROUND TWO 
GROUNDWATER FIELD PARAMETERS 

SITES 6 AND 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Notes: (1) Well depth taken from below ground surface (bgs) 
(2) NA - Not Available 

,F- (3) New Well - Installed during Phase II Field Investigation 
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TABLE 4-26 (Continued) 

SUMMARY OF THE PHASE II - ROUND ONE AND ROUND TWO 
GROUNDWATER FIELD PARAMETERS 

SITES 6 AND 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. 

Purge 
Volume 
(gals.) 

Field Parameters I 

Specific Specific 
Conductance at Conductance at 

Well Well 25 deg. C 25 deg. C Temperature Temperature :PH :PH 
Volume Volume (micromhoskm) (micromhoskm) (deg. Cl (deg. Cl (S.U.) (S.U.) 

Date of Depth of Well 
Measurement (fi.Yl~ 

9 

1 I 94 14.0 
2 84 16.0 
3 98 1 15.0 
4 90 13.0 

6GW33 (3) 
03/18/93 

22.0 

1 120 16.0 4.80 
2 108 16.0 4.52 
3 120 16.0 4.56 
4 108 16.0 4.60 

6GW34 (3) 
03118193 

35.0 9.5 

1 I 1983 18.5 11.89 
2 1822 19.0 11.65 
3 I 1665 19.5 12.05 

“lc,W35D (3) 
J3122l93 105.0 30 

1 172 21.0 8.42 
2 202 19.0 10.48 
3 224 19.0 9.89 
4 224 19.0 9.58 
5 235 19.0 9.47 

6GW36D (3) 
03/30/93 

6GW37D (3) 
03122193 

82MWl 
03123193 

6MW2 
03l20193 

95.0 48 

1 296 21.0 7.20 
2 149 20.0 7.32 
3 222 19.5 I 7.38 
4 222 19.5 7.42 

45 95.0 

1 106 14.0 4.98 
2 105 15.5 4.98 
3 103 16.0 4.96 
4 104 16.0 I 4.98 

14.0 7 

1 39 17.0 
2 39 17.0 
3 39 17.0 
4 39 17.0 

25.0 8.5 

Notes: (1) Well depth taken from below ground surface (bgs) 
(2) NA - Not Available 

,- (3) New Well - Installed during Phase II Field Investigation 
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TABLE 4-26 (Continued) 

SUMMARY OF THE PHASE II - ROUND ONE AND ROUND TWO 
GROUNDWATER FIELD PARAMETERS 

SITES 6 AND 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Well No. Field Parameters 

m;;.) Date of Depth of Well 
Measurement (ft.)(l) 

Purge 
Volume 

I 

Well 
(gals.) Volume 

1002 14.0 5.78 
1103 13.5 5.73 
1089 14.0 5.88 
1089 14.0 5.87 

82MW2 
03/23/93 

25.0 

1 
10 2 

3 A= 1 

7.5 
2 
3 

36 14.2 8.22 
36 14.7 8.16 
36 14.9 8.54 

6MW3S 
03/23/93 

25.1 

66 14.0 3.87 
88 14.0 3.70 

100 14.0 3.79 
95 14.0 3.64 

T 82MW3 
03123193 

21.0 

23 I 17.0 5.95 
29 18.0 6.72 
29 18.0 6.65 
29 18.0 5.93 

p 10.5 25.1 

41 17.0 5.11 
42 16.5 5.06 
41 17.0 5.05 
41 17.0 I 5.08 

25.0 

62 16.0 
63 14.0 
63 I 14.0 

25.0 

35 17.0 5.44 
36 16.0 5.39 
36 I 16.0 5.39 

25.0 

790 18.5 
785 18.5 
785 18.8 

1 
150 I= 2 

3 

6GWlDA (3) 
05/03/93 

230.0 

1 570 17.5 
90 2 570 17.5 

3 565 17.5 
155.0 

Notes: (1) WeII depth taken from below ground surface (bgs) 
(2) NA - Not Available 
(3) New Well - Installed during Phase II Field Investigation 
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TABLE 4-27 
SITE 6 BEAR HEAD CREEK SURPACE WATER 

POSITIVE DETFXXION SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNB, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-BHOl-SW-06M 6.BH04-SW-06B 6-BH04-SW-06M 6.BHOS-SW-06B 6.BH07-SW-312M 
Depth: NIA N/A NIA N/A N/A 

Date Sampled: 1 o/23/92 8l28l92 8128192 8128192 8125192 

Lab Id: 00591.06 00454-03 00454-04 00454-05 00437.03 

Units 

f’ESTICIDE/PCBS 
DIETHYL PHTHALATE 
BIS(2-ETHYLHEXYL)PHTHALATE 

UG/L 2 J 
UG/L 1 J 1 J 1 J 2 J 

N/A - Not applicable 
UQIL - microgram per liter 

J - value is estimated 



TABLE 4-28 
SlTE 6 BEAR HEAD CREEK SURFACE WATER 

PGSITIVE DlZECXION SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-BHOl-SW-06B 6-BHOI-SW-06M 6.BH02-SW-06M 6.BH03-SW66B 6.BH03-SW-06M 6-BH04-SW-06B 
Depth: N/A N/A NIA N/A N/A N/A 

Date Sampled: 10/23/92 10123192 S/28/92 8128192 8128192 8128192 
Lab Id: 00591-05 0059 l-06 00458.04 00458-10 00458-l 1 00454-03 

AuJMlNuM UG5 
BARIUM UG5 
CALCIUM UG5 
CHROMIUM UG5 
COPPER UGiL 
IRON UG5 
LEAD UG5 
MAGNESIUM UG5 
MANGANESE UG5 
MERCURY UG5 
NICKEL UG5 
POTASSIUM UG5 
SILVER UG5 
SODIUM UG5 
VANADIUM UG5 
ZINC UG5 

1210 1230 868 494 1560 
13.4 JE 14 JB 25.1 JB 25.6 JB 31.3 B 22 B 
612 B 600 B 16100 17200 19100 20600 

958 818 921 989 

588 B 612 B 1010 B 1050 B 
6.5 B 6.2 B 14 JB 16 J 

4680 B 4850 B 

685 B 

5250 5480 5620 
2JB 2JB 3JB 

8 JB 
713 B 

N/A - Not applicable 
UGIL - microgram per IBe: 
B - reported value is less than Contract Requited Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J-value is estimated 

* JB - value is estimated below the CRDL, but greater than the IDL 

1790 1180 
5.9 1.8 JB 

1120 B 1010 B 
23 J 17 

721 B 

4420 JB 



TABLE 4-28 
SlTE 6 BEAR HEAD CREEK SURFACE WATER 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION Cl’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6.BH04-SW-06M 6-BHOS-SW-06B 6-BHO5-SW-06M 6.BH06-SW-06B 6.BH06-SW-06M 6-BH07-SW-06B 
Depth: N/A N/A N/A NIA N/A N/A 

Date Sampled: S/28/92 S/28/92 S/28/92 S/28/92 S/28/92 8/25/92 
Lab Id: 00454-04 0045445 00454.06 00454-07 00454-09 00437-O 1 

units 

ALUMINUM 
BARIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 

t 
t4 MAGNESIUM 

2 MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 

ZINC 

UG/L 
UGiL 
UG/L 
UffiL 
UG/L 
UG/L 
UG/L 
UG/L 
UGK. 
UG/L 
UG/L 
UGiL 
UGiL 
UG/L 
UG/L 
UG/L 

782 
24 B 22 B 

20000 20000 

1650 1120 
1.8 JB 1.5 JB 

1060 B 1240 B 
17 18 

4580 JB 4310 JB 5140 J 4510 JB 

10100 

2700 
36 B 

22500 
8B 

6200 
8.2 

1160 B 
65 

0.05 B 

24 B 27 B 
20100 23000 

5B 

1150 1180 
2JB 2.2 JB 

1010 B 1130 B 
20 20 

N/A- Not applicable 
UG/L - microgram per liter 
B - reported value is less than Contract Required Detection Liit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 

* JB - valye is estimated below the CRDL, but greater than the IDL 

408 
20.6 B 

24900 
4.4 B 

4B 
679 
2.4 B 

37900 
13.5 JB 

13000 
3.6 B 

319000 
\ 

6.4 B 



TABLE 4-28 
SlTE 6 BEAR HEAD CREEK SURPACti WATER 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6.BH07-SW-06M 6.BHO7-SW-3 12M 
Depth: N/A N/A 

Date Sampled: 8125192 8125192 
Lab Id: 00437-02 00437-03 

Units 

ALuMlNuh4 UGA.4 
BARIUM UG/L 
CALCIUM UG/L 
CHROMIUM UG/L 
COPPER UC/L 
IRON UG/L 
LEAD Uff/L 
MAGNESIUM UG/I, 
MANGANESE UG/L 
MERCURY UG/L 
NICKEL UGiL 
POTASSIUM UG/L 
SILVER UG/L 
SODIUM UGiL 
VANADIUM UG/L 
ZINC Uff/L 

418 334 
20.5 B 18.6 B 

23900 54900 

5.2 B 
725 

2B 
33600 

13.5 JB 

11600 
2.1 B 

284000 

6.2 B 30.7 

55.8 
501 
2.6 B 

136000 
16.2 J 
0.34 
244 

49000 

1260000 

N/A - Not applicable 
T 1c-m - m+m WV,--... ,“gr &f -PC 1:lr.r * I-- ----- 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 
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TABLE 4-29 

SUMMARY OF FIELD PARAMETERS FROM BIOLOGICAL SAMPLES 
SITE 6 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

7 

Specific 
Dissolved 

Sample Sample Salinity 
Conductance 

Oxygen PH Temperature 
Identification Location (PPtl (micromhos/cm) (mgfl) (S.U.) (deg. C) 

I 
Wallace Creek 

6-WC3A-BN Bottom NA NA NA NA NA 

6-WCGA-BN Surface 0.0 125 5.85 6.3 2!3.5 

Notes: 
PPt - Parts per Thousand 
m&l - Milligram per Liter 
S.U. - Standard Units 
deg. C - Degrees Celsius 
NA - Not Analyzed 
Sample Location - Water Surface or Water Bottom 
BN - Benthic Macroinvertebrate Sample 
Fs - Fish Sample 

- Bear Head Creek Station 
- Wallace Creek Station 

4-276 



TABLE 4-30 
SlTE 6 WALLACE CREEK SURFACE WATER 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVBSTIOATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORQANICS 

Parameter 

Sampla No: 6-WCO3-SW-312M 6-WC04-SW-06B 6-WC04SW-06M 6-WCOS-SW-3 12M 6-WC06-SW-06B ~-~c~~-swxJ~M 
Depth: N/A NIA N/A N/A N/A NlA 

Date Sampled: 8126192 mm2 8l2sl92 al25t92 8/23/92 8l23l92 

Leb Id: 00439-20 00439-21 00439-22 00437-21 00429-05 0042946 
Units 

VOLATILBS 
VINYL CHLORIDE UOIL 
ACETONE UOIL 
1,2-DICHLOROETHENE UQIL 
TRICHLOROEI’HENE UOIL 
TmCHLOROBTHENE UOIL 
TOLUENE UOIL 

P 

Y 
SEMIVOLATILES 

4 2,4,6-‘IRICHLOROPHENOL UOIL 
BIS@mHYLHEXYL)PHTH UOIL 

46 14 

4J 4J 

N/A - Not applicable 
UQIL - microgram per liter 

J - value is estimated 

4 J 

2J 

2J 



TABLE 4-30 
SlTE 6 WALLACE CREEK SURPACE WATER 

POSlTlVE DETECTION SUMMARY 
REMEDIAL INVESTIt3ATION (X0-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-WC07-SW-06B 6-WCO7-SW-312M 6-WCO8-SW-06B 6-wcos-SW-06M 6-WCO8SW-312M 6-WC09SW-06B 

Depth: NIA N/A N/A NIA N/A N/A 
Date Sampled: 8/23/92 8/23/92 8123192 81'23192 8123192 8/23&X?. 

Lab Id: 00429-10 00429-12 00429-18 00429-19 00429-20 00429-26 

VOLATlLBS 
VINYL CHLORIDE 6J 
ACETONE 
1,2-DICHLOROETHENE 85 
TRICHLOROBTHENB 98 
TEI’RACHLOROETHENE 4J 
TOLUENE 3 J 

SBMIVOLATILBS 
2,4,t%TRICHLOROPHENOL 
BIS(2-JZTHYLHBXYL)PHTH 

5J 
9J 
4J 

13 
16 

N/A - Not applicable 
Us/L - microgram per liter 

J - value ia estimated 

6J 
23 
28 

1 J 

27 J 
9J 

10 
17 
22 



TABLE 4-30 

SITE 6 WALLACE CREEK SURPACE WATER 

POSlTlVE DETECTION SUMMARY 

REMEDIAL JNVESTIQATION Cl’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

OROANICS 

Parameter 

Sample No: 6-WCO9-SW-06M 6-WCO9-SW-3 12M 6-WClO-SW-06B 6-WC10-SW-O6M 6-WClO-SW-312M 6-WC1 lSW-06B 

Depth: N/A N/A N/A NIA N/A NIA 

Data Sampled: 8/23/92 8123192 8/22/!n a/22/92 8122192 8122192 

Lab Id: 00429-28 00429-29 0042666 00426-08 00426.09 00426-12 

VOLATILES 

VINYL CHLORIDE 

ACETONE 

1,2-DICHLOROBTHENE 

TRICHLOROETHENE 

TETRACHLOROFXHENE 

TOLUENE 

9 

5 SEM NOLATILBS 

cD 2,4&TRICHLOROPHENOL 

BIS&BTHYLHBXYL)PHTH 

9001 

21 

28 

1 I 

4 I 6J 2 J 

51 7 I 3 J 

1 J 1 J 

N/A - Not applicable 

UOlL - microgram per liter 

J - value is estimated 

1 J 

2J 1 J 



TABLE 4-30 
SITE 6 WALLACE CREEK SURFACE WATER 

POSITIVE DBTECFION SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
OROANItiS 

Parameter 

Sample No: 6-WCll-SW-06M 6-WCll-SW-312M 
Depth: N/A N/A 

Date Sampled: g/22/92 S/22/92 
Lab Id: 00426-13 00426-14 

VOLATILES 
VINYL CHLORIDE 
ACEI-ONE 91 
1 ,ZDICHLOROETHENE 
TRICHLOROETHENE 3 I 
TBTRACHLOROETHENE 
TOLUENE 

SEMNOLATILES 
2,4,6-TRICHLOROPHENOL 
BIS@JZl?HYLHEXYL)PHTH 2J 

N/A - Not applicable 
UOlL - microgram per liter 

J - value is estimated 

14 J 
2J 
4 J 

21 



TABLE 4-3 1 
SITE 6 WALLACE CREEK SURPACE WATER 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNB, NORTH CAROLINA 
TOTAL MEI’ALS 

Parameter 

Sample No: 6.WCOI-SW-06B 6-WCOl-SW-O6M 6.WC02-SW-06B 6-WC03-SW-06B 6.WC03-SW-06M 6-WC03-SW-312M 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 8130192 8l3Ol92 8126192 8126192 8126192 8126192 
Lab Id: 00464-25 00464-26 00445-16 00439-18 00439-19 00439-20 

Units 

ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 

2 
COPPER 
IRON 

E LEAD 
MAGNESlUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

UGR. 
UGIL 
UG/L 
UG/L 
UGK. 
UG/L 
UG/L 
UG/L 
UG/L 
UGR. 
UGIL 
UGiL 
UG/L 
UGR. 
UG/L 
UG/L. 
UG/L 

UG/L. 
VGA 

1350 1220 633 747 633 676 

16 JB 16.2 JB 19.3 B 

3640 B 3670 B 9990 9360 8890 9430 

1050 941 
2.3 JB 1.9 JB 
632 B 639 B 

376 B 341 B 604 B 610 B 603 B 

3930 B 3980 B 7790 
3.3 JB 1.9 JB 2.1 JB 

844 849 756 

1.2 B 5 5 

1110 B 916 B 883 B 
8.8 B 9.8 JB 8.2 JB 

6240 6100 6500 

N/A - Not npplicable 
UG/L - microgram per liter 
B -reported va!ue Is !ess than Conkact Required Detection Limit (CRDL!, but greater than Instrument Detection Limit (IDL) 
J-value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 

129 
830 

10.4 

936 B 
9.2 JB 

0.52 

1380 

640 B 

Ill 

i 



TABLE 4-3 1 
SlTE 6 WALLACE CREEK SURFACE WATER 

WSITIVE DETECFION SUMMARY 
REMEDIAL INVBSTIGATION CI’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6.WC04-SW-06B 6-WC04.SW-06M 6-WCOS-SW-06B 6-WC05-SW-06M 6-WC05-SW312M 6.WCOG-SW-OGB 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 8126192 8126192 8125192 8l25l92 8125192 8123192 

Lab Id: 00439.21 00439-22 00437-19 00437-20 00437-21 00429-05 
Units 

ALuMlNuM 

ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 

tf IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L. 
UG/L 
UG/L 
UGiL 
UG/L 
UG/L 
UG/L. 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

697 698 799 945 

18.9 B 
3.2 JB 

9720 9520 9440 

834 812 

1080 B 995 B 
10 JB 10.5 JB 

636 B 614 B 

7400 J 6810 J 

5.5 B 3B 
854 1020 
1.8 B 2B 

1060 B 1230 B 
10.6 JB 12.2 JB 

821 B 821 B 

20.6 9.9 B 26.8 

22.6 B 

11200 

8430 

N/A- Not applicable 
UGk - microgram per liter 
B - i-ytied va!ue is !ess th Co&n-ct Required Detection Li&t (CRDL!, but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB . value is estimated below the CRDL, but greater than the IDL 

762 751 J 

17.6 B 

SSJO 
4.9 B 
2.9 B 

43.8 
818 
3.1 

985 B 
10 JB 

0.24 B 
177 
700 B 
2.6 B 

6710 

701 

12.5 B 



TABLE 43 1 
SlTE 6 WALLACE CREEK SURFACE WATER 

POSlTIVE D~ECTION SUMMARY 
RBMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6-WC06-SW-06M 6-wc07-sw-06B 6.WC07.SW-O6M 6.WC07-SW312M 6.WCOS-SW-06B 6-WCOS-SW-06M 
Depth: N/A N/A N/A NIA N/A N/A 

Date Sampled: 8123192 S/23/92 S/23/92 8123192 8123192 8123192 
Lab Id: 00429.06 00429-10 00429-l 1 00429-12 00429-18 00429-19 

Units 

ALuMlNuM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMJUM 
COBALT 
COPPER 

9 IRON 
LEAD 
MACINESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZMC 

m/L 798 J 881 J 814 J 696 J 811 J 845 J 
UGIL 
UGR. 
Uff/L 17.4 J 
uc3lL 
UQ/L 
UQ/L 
UOn 
UCX. 775 800 823 724 790 831 
UG/L 
UO/L 14400 
UO/L 13.8 B 17.8 17.6 14.7 B 16.2 16.9 
UCVL 
UG/L 
UQ/L 
UGIL 
UO/L 
Ut3IL 1.9 JB 2JB 2.1 JB 
UGIL 

1.9 JB 

N/A - Not applicable 
UC% - microgram per liter 
B . repotied value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J -value is estimated 
JB - value is estimated below the CRDL, but greater thanthe IDL 



TABLE 4-3 1 
SlTE 6 WALLACE CREEK SURFACE WATER 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVJZSTIQATION cTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL MGTALS 

PaRUllek 

Sample No: 6-WC08-SW312M 6-WC09-SW-06B 6.WC09.SW-06M 6.WC09-SW-312M 6-WCIO-SW-06B 6.WClO-SW-06M 
Depth: N/A N/A N/A N/A NIA N/A 

Date Sampled: 8123192 8123192 8123192 8123192 8122192 8122192 
Lab Id: 00429-20 00429-26 00429.28 00429-29 00426-06 00426-08 

Units 

ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CMIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANOANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZSNC 

599 498 

UG/L 719 J 746 J ‘. 745 J 480 J 621 
UGR. 3.7 B 
UGIL 
UG/L 
UGlL 56000 J 30900 
l-Jo/L 
UG/L 
UG/L 
UG/‘L 749 704 740 477 
UG/L 
UGiL 12600 18300 12800 146000 
UG/L 16.5 15.5 15.8 17.3 
UG/L. 

UQ/L 
UGR. 53700 
UGR, 
UGlL 154000 J 1340000 
UG/L 2.5 JB 2 JB 
UG/L 

76600 83300 
15 J 16 J 

25500 27700 

661000 714000 
0 

9B 7.3 B ii 

F 
0 

N/A - Not applicable 
UG/L - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), but grentet than Instrument Detection Limit (IDL) 
J-value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 

32500 



TABLE 4-3 1 
SITE 6 WALLACE CRBEK SURFACE WATER 

POSlTlVE DBTECTION SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sinple No: 6-WClO-SW-312M 6-WC1 l-SW-06B 6-WCll-SW-06M 6.WCll-SW-312M 
Depth: N/A N/A N/A N/A 

Date Sampled: 8122192 8l22f92 8f22f92 8f22f92 

Lab Id: 00426.09 00426-12 00426-13 00426-14 
Units 

ALUMINUM UG/L. 
ARSENIC UG/L 
BARIUM UG/L 

CADMIUM UGiL 
CALCIUM UG/L 
CHROMIUM UG/L 
COBALT UG/L 
COPPER UG/L 
IRON UG5 

LEAD UG/L 
MAGNESIUM UG/L 
MANGANESE UGR. 
MERCURY UG/L 
NICKEL UG/L 
POTASSIUM UG5 
SILVER UG/L 
SODIUM UG/L 
VANADIUM UG/L 
ZINC UG/L 

53400 

66 

494 

143000 98900 

18 J 18 J 

102 

48500 

1620000 726000 700000 1260000 

30.7 8.4 B 17.6 B 95.1 

807 682 

36000 64100 

881 

32000 

209 
546 649 

88200 174000 

14 JB 25 J 
0.52 

213 

28000 55700 

N/A - Not applicable 
UG/L. - microgram per liter 
B - repeated value is less than Contract Required Detection Liit (CRDL), but greater&m Instrument Detection Lit (IDL) 
J - value is estimated 
JB -value is estimated below the CRDL, but greater thanthe IDL 



TABLE 432 

Sml3 6 RAVINE SURFACE WATER 

POSnlVE DEl’ECTION SUMMARY 

REMEDIAL INVESTIOATION CT0 - 0133 

MCB CAMP LBIEUNE, NORTH CAROLINA 
ORQANICS 

Parameter 

Sample No: 6-RV5SW-06 

Depth: NIA 

Date Sampled: 8/25/92 

Lab Id: 00439-16 

Unite 

VOLATILES 

ACBTONE UUlL 140 

N/A - Not applicable 

UQlL - microgram per liter 

J - value ia estimated 



TABLE 4-33 

SITE 6 RAVINE SURFACE WATER 

POSlTIVE DKTECTION SUMMARY 

REMEDIAL INVESTIGATION CI’O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 

TOTAL METALS 

Parameter 

Sample No: 6-RV2-SW-06 6-RV3-SW-06 6-RVS-SW-06 6-RV6-SW-06 6-RV7-SW-06 6-RVS-SW-06 

Depth: N/A N/A N/A NIA N/A N/A 
Date Sampled: 812992 8124192 8125192 S/25/92 8125192 S/25/92 

Lab Id: 00439-14 00437-06 00439-16 00439-17 00437-1s 00437-18 

Units 

ALuMlNuM UGR. 

ARSENIC UGiL 

BARlUh4 UGlL 

CADMIUM UG/L. 

CALCIUM UG/L 

CHROMIUM UG/L 

COBALT UGlL 

COPPER UGlL 

IRON UG5 

LEAD UG/L 

MAGNESIUM UG/L 

MANGANESE UG/L 

PGTASSIUM UG/L 

SILVER UG/L 

SODIUM UGiL 

VANADIUM UG/L 

ZINC UGlL 

613 

2.2 B 

91 B 

3.7 JB 

102000 

9 JB 

733 

6.1 

7100 

319 

2910 B 

6480 

452 113 374 49s 248 

119 B 

79.1 B 

79900 

4.7 B 

127 J 

1.9 B 

4650 B 

38.6 J 

2720 B 

3.6 B 

4380 JB 

148 B 

3.5 B 

37.1 JB 

4.3 JB 

23100 

9JB 

641 

4.8 

1200 B 

597 

1620 B 

2860 JJ3 

612 279 

39.5 JB 49.6 B 

19700 

S.7 JB 

827 

8 

1930 B 

204 

393 B 

67.6 

5920 

N/A - Not applicable 

UG/L - miaogram per liter 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 

J - value is estimated 

a JB - value is estimated below the CRDL, but greater than the IDL 

12300 

6.5 B 

7.S B 

1910 

2.8 B 

2980 B 

267 

607 B 

8260 

487 

10.5 

56.9 B 

15800 

4.2 B 

2.3 B 

7.2 B 

9600 

12.2 

1790 B 

253 

844 B 

2.9 B 

8960 

6.2 B 

72.7 



TABLE 4-34 
SlTE 6 BEAR HEAD CREEK SEDIMENT 

POSlTlVB DETECTION SUMMARY 
REMEDIAL INVESTIGATION (X0-0133 

MCB CAMP LEJEUNE, NORTH CAROLlNA 
ORUANICS 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

6-BHOl-SD-06B 6-BH02-SD-06M 6.BH02-SD-612M 6-BH03-SD-06B 6.BH03-SD-06M 6-BH03-SDdlZB 
0 - 6” O-6” 6 - 12” O-6” 0 - 6” 6.12” 

10123192 8128192 8128192 8128192 8128192 8/28/92 
00591-01 00458.02 00458-03 00458-05 00458.07 00458-08 

Pammeter 

4,4’-DDE UG/KG 5.7 68 
4,4’-DDD UG/KG 25 
4,4’-DDT UGIKG 15 
ALPHA CHLORDANE UG/KG 
PCB-1260 UG/XG 170 

METHYLENE CHLORIDE 
ACETONE 
2-BUTANONE 
TRlCHLGROETHENE 
BENZENE 
TETRACHLGROETHENE 
ETHYLBENZENE 
TOTAL XYLENES 

1,4-DICHLGROBENZENE 
PYRENE 
BENZO(B)FLUORANTHENE 
BEN.ZO(A)PYRENE 
lNDENO(l,2,3-CD) PYRENE 

UG/KG 2 J 3 J 
UG/KG 840 140 34 99 
UG/KG 15 J 3 J 10 J 23 J 
UG/KG 5 J 
UGfKG 5 J 
UG/KG 3 J 
UG/KG 
UG/KG 3 J 

UflitS 

UGKG 
UG/KG 
UGfKG 
UGfKG 450 J 190 J 
UG/KG 

4 J 
210 

30 

UQKG - microgram per kilogram 
J - value is estimated 



TABLE 434 
SiTE 6 BEAR HEAD CREEK SEDIMENT 

POSlTlVE DETECrION SUMMARY 
REMEDIAL INVESTIffATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORff ANICS 

Sample No: 

Depth: 
Date Sampled: 

6.BH03-SD-612M 6-BH04-SD-06B 6BH04.SD-06M 6.BH04-SD-612B 6.BH04-SD-612M 6-BHOS-SD-06B 

6 - 12” 0 - 6” 0 - 6” 6 - 12” 6 - 12” 0 - 6” 
8128l92 8/26/92 8126192 8/26/92 8126192 8126192 

Parameter 
Lab Id: 00458.09 00439-01 00439-02 00439-03 00439-04 00439-0s 

Units 

4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
ALPHA CHMRDANE 
PCB-1260 

UG/KG 22 14 41 J 35 J 53 J 30 J 

METHYLENE CHLORIDE 
c ACETONE 
$j P-BUTANONE 

TRICHLOROETHENE 
BENZENE 
TETRACHLGROETHENE 
ETHYLBENZENE 
TOTAL XYLENES 

UG/KG 9.2 J 8.4 J 42 J 11 J 220 J 26 J 

UG/KG 6.6 J 16 J 9.4 J 38 J 
UG/KG 

UGIKG 160 51 110 J 240 J 370 J 64 J 

UG/KG 7 J 

UGACG 340 140 9900 J SO J 91 3700 J 
UGIKG 59 2400 S J 2600 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 

1,4-DICHLOROBENZENE UG/‘KG 
PYRENE UG/KG 

BENZO(B)FLUORANTHENE UG/KG 
BENZG(A)PYRENE UGIKG 
MDENG(l,lf-CD) PYRENE UGlKo 

230 J 
40 J 

93 J 

60 J 

100 J 

UGIKG - microgram per kilogram 
J - value ia estimated 



TABLE 4-34 
SlTE 6 BEAR HEAD CREEK SEDIMENT 

POSlTIVE DBTECMON SUMMARY 
REMEDIAL INVBSTIQATION Cl-O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-BHOS-SD-06M 6-BH06-SD-06B 6-BHO6-SD-06M 6-BH07-SD-06B 6-BH07-SD-06M 
Depth: 0 - 6” 0 - 6” 0 - 6” 0 - 6” 0 - 6” 

Date Sampled: W26l92 8126192 8126192 8127192 8127192 
Lab Id: 00439.06 00439.07 00439-09 00445-01 00445-02 

Units 

4,4’-DDE UG/KG 32 68 J 24 J 

4,4’-DDD UG/KG 23 37 J 22 J 
4,4’-DDT UG/XG 21 J 14 J 7 J 
ALPHACHLORDANE UG/KG 14 J 
PC51260 UG/KG 110 J 180 J 69 J 

METHYLENE CHLORlDE 
ACETONE 
2-BUTANONE 
TRICHLGROETHENE 
BENZENE 
TETRACHLGROETHENE 
ETHYLBENZENE 
TOTAL XYLENES 

UG/KG 
UG/KG ,470 J 60 J 91 J 
UGiKG 87 J 
UG/KG 
UCVKG 
UGKG 
UWKG 
UGiKG 

I,4-DICHLOROBENZENE 
PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(A)PYRENE 
lNDENO( 1,2,3-CD) PYRENE 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

340 J 
76 J 
96 J 

150 

57 J 
380 

370 J 

UG/KG - microgram per kilogram 
I - value is estimated 



TABLE 4-35 
SlTE 6 BEAR HEAD CREEK SEDIMENT 

WSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION cTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 

Depth: 
Date Sampled: 

6-BHOI-SD-612B 6.BHOl-SD-612M 6.BHOl-SD-06B 6-BHOl-SD-06M 6-BH02-SD-06M 6-BH02-SD-6 12M 
6-12” 6 - ‘12” 0 - 6” 0 ~6” 0 - 6” 6 - 12” 

1 o/23/92 10123192 10/23/92 10123192 lv28192 8l28l92 

Parameter 
Lab Id: 00591-03 00591-04 00591-01 00591.02 00458.02 00458-03 

Units 

ALuMlNuM MGIKG 
ARSENIC MG/KG 
BARIUM MGIKG 
BERYLLIUM MGIKG 
CADMIUM MGIKG 
CALCIUM MG/KG 
CHROMIUM MGKG 
COBALT MGIKG 
COPPER MGXG 
IRON MG/KG 
LEAD MGIKG 
MAGNESIUM MGIKG 
MANGANESE MGIKG 

POTASSIUM MGIKG 
SELENIUM MGIKG 

SODIUM MO/KG 
VANADIUM MGIKG 
ZMC MGIKG 

6760 7790 5610 6360 3010 

9.9 JB 12.5 B 

0.54 Jr3 
1410 

3.6 

7780 
1.6 JB 
30 B 

0.33 B 
1.3 JB 

3890 
9.9 

9.7 JB 
0.13 B 

14.4 B 
0.17 B 0.14 B 

5.1 4.7 4.9 

3.2 JB 
765 
8.9 
128 B 
4.9 
125 B 

10.1 JB 
1590 
12.3 
160 B 

6B 
163 B 

4.2 JB 
638 
11.3 
103 B 
4.1 
122 B 

6.2 JB 
956 
10.2 
130 B 
4.9 B 
140 B 

1240 
6.9 

77.9 B 
4.4 J 

3150 
8.9 
187 B 
8.6 J 

2.9 

5.7 B 6.5 B 4.8 B 4.9 B 3.3 JB 
12 

14.1 B 
12.6 

MG/KG -milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 435 
SITE 6 BEAR HEAD CREEK SEDIMENT 

POSl’I’lVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION cTO-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6-BH03.SD-06B 6-BH03-SD-06M 6.BH03-SD-612B 6.BH03-SD-612M 6.BH04-SD-06B 6-BH04.SD-06M 
Depth: 0 - 6” 0 - 6” 6 - 12” 6 - 12” O-6” o-6” 

Date Sampled: 8/28/92 8128192 8128192 8128192 8126192 8126192 
Lab Id: 00458-05 00458-07 00458-08 00458-09 00439-01 00439-02 

Units 

ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANQANESE 
POTASSIUM 
SELENIUM 
SODIUM 
VANADlIIM 
ZINC 

MGIKG 
MG/KG 
MOIKG 
MGIKCJ 
MG/KG 
MGIKG 
MGiKG 
MGKCG 
MGKW 
MGIKG 
MGIKG 
MG/KG 
MO/KG 
MGiKG 
MGiKG 
MfflKG 
MCYKG 
MGlKo 

13600 J 

31.7 B 
0.63 B 

1.3 JB 
3340 
11.9 

3050 
19.1 J 
317 B 

II J 
225 B 

13.8 B 
11 

9210 

33.2 B 
0.56 B 

1.1 JB 
4850 

8.4 

6.7 JB 
44so 
45.3 
219 B 

14 J 

12.9 B 
30.4 

15000 10800 

32.8 B 40.4 B 
0.97 B 0.42 B 

1.3 JB 1.7 JB 
3280 5880 
13.6 10 

3030 
20.8 
291 B 
8.1 J 

288 B 

17.8 
6.4 B 

7.1 JB 
4660 
46.1 
210 B 

15 I 

12.5 B 
34.5 

MCVKO - milligram per kilogram 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lhit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 

465 

0.7 JB 
45600 

2.4 

516 442 
2.9 7.7 
653 B 138 B 

28.7 6.3 J 

86.5 JB - 
1.7 JB 

570 
0.62 B 

8560 

1.5 JB 
7.7 



TABLE 4-35 
SlTE 6 BEAR HEAD CRBEK SEDIMENT 

POSlTlVE DETECTION SUMMARY 
REMEDIAL lNVESTIQATION CTO-0133 

MCB CAMP LEJfiUNE, NORTH CAROLINA 
TGTALMETALS 

Parameter 

Sample No: 6-BH04-SD-612B 6-BH04-SD-612M 6-BHOS-SD-06B 6.BHOS-SD-06M 6.BH06-SD-06B 6-BH06.SD-06M 
Depth: 6- 12" 6-12" O-6" 0 -6" 0 - 6" 0 -6" 

Date Sampled: 8126192 8126192 8126192 8126192 8126192 8126192 

Lab Id: 00439-03 00439-04 00439-0s 00439.06 00439.07 00439-09 

Unit!3 

ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMlUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANOANESB 
POTASSIUM 
SELENIUM 
SODIUM 
VANADIUM 
ZlNC 

MGIKQ 
MGIICG 
MO/KG 
MGKG 
MO/KG 
MO/KG 
MGKG 
MO/KC) 
MO/KG 
MGIKG 
MO/KG 
MGIKG 
MO/KG 

MGiKG 
MGIKG 

MGIKG 
MO/KG 
MGIKG 

1000 1300 

0.54 B 
1850 

8.1 JB 7.7 JB 

7490 

3.4 

1320 
2.5 

118 B 
4.8 J 

1.5 JB 2.2 B 
6.7 11.4 

0.73 JB 
18000 

2.8 

1.2 JB 2.2 JB 

995 998 

17.8 17.6 

29s B 57.6 B 
10.4 J 3.8 J 

1210 
2.3 B 

3.2 JB 10.4 B 6.5 B 
13.8 36.6 24.9 

6230 

1.1 B 
27 B 
0.3 B 
1.8 J 

4070 

6.6 

1.7 JB 
6.2 JB 

6250 

29 

180 B 
12.4 J 
156 B 

MGiKG -milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but greata than Instrumant Detection Lit (IDL) 
J-value is estimated 
JB . value is estimated below the CRDL, but greater than the IDL 

3840 5260 J 
1 B 2.2 JB 

17.9 B 25.1 JB 

1.1 JB 
4630 

5.5 

5.2 JB 

3060 

42 

178 B 
19 J 

121 B 

12300 J 
9.2 J 

8.8 JB 

5920 J 
27 J 

302 IB 
27.5 J 

93.7 JB 
9JB 

SO.7 J 



TABLE 4-35 
SlTE 6 BEAR HEAD CREEK SEDIMENT 

PGSlTlVE D~ECTIGN SUMMARY 
REMEDIAL INVESTIGATION (JTO-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 
TOTALMETALS 

Sample No: 6.BH07.SD-06B 6.BH07-SD-06M 
Depth: O-6” 0 -6" 

Date Sampled: 8J27l92 g/27/92 

Parameter 
Lab Id: 00445-01 00445.02 

Units 

ALUMINUM 
ARSENIC 
BARIUM 
BERYLLWM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SELENIUM 
SODIUM 
VANADIUM 
ZINC 

MO/KG 
MO//KG 
MGiKG 
MG/KG 
MO/KG 
MG/KG 
MO/KG 
MGlKO 
MGIKG 
MO/KG 
MG/KG 
MO/KG 
MO/KG 
MG/KG 
MO/KG 
MG/KG 
MO/KG 
MO/KG 

12300 J 
6.1 Jl3 

10.5 JB 

9240 J 

10.8 B 
3.4 B 

28.1 B 
15800 J 

49.2 J 
9820 J 
46.9 

1930 B 

36200 J 
45.9 B 
77.1 

22100 J 
4.7 B 

22.8 JB 

4.7 JB 
14400 J 

16.4 B 
4B 

23.8 B 
17100 J 

70.4 J 
lOSO J 

48.6 

1460 B 

MS00 J 
54.1 B 
82.4 

MO/KG - milligram per kilogram 
B - reported vaiue is iess than Contract Required Detection Limit (CRDL). but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater thanthe IDL 



TABLE 4-36 
Sl’TE 6 WALLACE CREEK SEDIMENT 

POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION (X0-0133 
MCB CAMP LBJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 

Depth: 
Date Sampled: 

6-WC01SD-06B 6-WCOlSDb12D 6-WCO2-SD-06B 6.WC02-SD-612B 6-WC03-SD-06B 6-WC03-SD-06M 

0 - 6” 6 - 12” 0 - 6” 6 - 12” 0 - 6” 0 6” - 
8l30192 8/30/92 8126192 g/26/92 8/26/92 8/26/92 

Lab Id: 00464.22 0046434 00445-03 00445.04 00445-05 00445.06 
Units Parameter 

DIELDRIN UG/KG 4.8 J 
4.4’.DDE UG/KG 
4,4’-DDD UG/KG 16 J 
4.4’.DDT UGfKG 
PCB1260 UGiKG 

METHYLENE CHLGRJDE 
ACETONE 
CARBON DISULFIDE 

fI: I,2-DICHLGROETHENE 
g 2-BUTANONE 

TRJCHLGROETHENE 
TOLUENE 
TOTAL XYLENES 

UGfKG 
UG/KG 26 
UGiKG 
UG/KG 
UG/KG 
UGlKG 
UGiKG 
UG/KG 

PHENOL 
DIETHYL PHTHALATE 
PHENANTHRENE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BJS(2-ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZG(A)PYRENE 

UG/KG 
UGlKG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UG/KG 
UGlKG 
UGlKo 
UG/KG 
UG/KG 
UGiKG 63 J 

320 J 

21 J 
23 

70 

95 J 

7J 

26 

8400 J 

4200 

120 J 

UG/KG - microgram per kilogram 
J - value ie estimated 



TABLE 4-36 
SlTE 6 WALLACE CREEK SEDlMENT 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVJZSTIOATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORQANICS 

Sample No: 

Depth: 
Date Sampled: 

6-WC03-SD-612B 6-WC04-SD-06B 6-WC04-SD.06M 6-WC04-SD-612B 6-WC05-SD-06B 6-WCOS-SD-06M 

6 - 12” 0 - 6” 0 - 6” 6 - 12” 0 - 6” 0 6” - 
812619 2 8/26/92 8126192 8126192 8127192 8/27/92 

Lab Id: 0044507 00445-08 00445.09 00445-10 00445-I 1 00445-13 
UflitS Parameter 

DIELDRIN UG/KC+ 
4,4’-DDE UCVKG 
4,4’-DDD UG/KG 
4,4’-DDT Uo/KG 
PCB-1260 UGIKff 

METHYLENE CHLORIDE 
ACETONE 

,p CARBON DISULFIDE 
g $2.DICHLOROETHENE 
Q, 2.BUTANONE 

TRICHMROETHENE 
TOLUENE 
TOTAL XYLENES 

UO/Kff 
UCXKG 
UO/Ko 
UC3lKO 
UCVKff 
UG/Ko 
UCVKG 
Uff/KCi 

PHENOL 
DIETHYL PHTHALATE 
PHENANTHRENE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUOkQJTHENE 
BENZO(A)PY?JNE 

UffiKCi 
UQ&XI 
UGIKO 
Uo/Ko 
Ut3IKff 
Uff/KG 
UG/KO 
UCVKG 
UCVKff 
UG/Ko 
UG/KG 
UGIKG 

910 J 
15000 J 

760 

180 J 

200 J 

160 J 

850 J 

330 J 

120 J 

Ucl/KG - microgram per kilogram 
J - value is estimated 



TABLE 43 6 
SITE 6 WALLACE CREEK SEDIMENT 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
ORQANICS 

Sample No: 6-WC05-SD-612B 6.WC06-SD-06B 6-WC06-SD-06M 6-WC06.SD-612B 6-WC06.SD-612M 6-WC07.SD-06B 

Depthi 6 - 12” 0.6” O-6” 6 - 12“ 6 - 12” 0 - 6” 
Date Sampled: g/27/92 g/23/92 8123192 8123192 8123192 8123192 

Lab Id: 00445-14 00429-01 00429.02 00429-03 00429-04 00429-07 
Units Parameter 

DIELDRIN 
4$-DDE 
4,4’-DDD 
4.4’.DDT 
PCB-1260 

METHYLENE CHLORIDE 
ACETONE 

+ CARBON DISULFIDE 
& 1,ZDICHLUROETHENE 
2 2.BUTANONE 

TRICHLOROETHENE 
TOLUENE 
TOTAL XYLENES 

PHENOL 
DIETHYL PHTHALATE 
PHENANTHRENE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZG(K)FLUORANTHENE 
BENZG(A)PYRENE 

UGlKG 

UG/KG 25 J 16 J 7.9 J 48 J 
UG/Ko 80 J 
UGIKG 200 J 
UGiKG 1300 J 400 J 

UGiKG 
UG/KG 
UGKG 
UGIKG 
UG/KG 
UGIKG 
UGAK3 
UGIKG 

4 J 

UG/KG 
Uff/KG 
UG/KQ 
UG/KQ 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
1 mrql-5 ““ll ” i600 

190 J 
530 J 

290 J 
210 J 

240 

5 J 

100 J 
200 J 

220 
30 J 

31 J 

UQIKQ - microgram per kilogram 
J - value is estimated 



TABLE 4-36 
SlTE 6 WALLACE CREEK SEDIMENT 

POSlTIVE DBTECTION SUMMARY 
REMEDIAL INVBSTIffATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
ORQANICS 

Sample No: 6.WC07-SD-06M 6-WC07-SD-612M 6-WCOS-SD-06B 6.WCOS-SD-06M 6.WCOS-SD-612B 6-WCOS-SDdlZM 

Depth: 0 -6" 6-12" O-6" 0 -6" 6 - 12" 6- 12" 

Date Sampled: 8123192 8123192 8123192 8123192 8123192 8123192 
Lab I& 0042948 00429-09 0042943 00429-1s 00429-16 00429-17 

Units 

DIELDRIN UG/KG 
4,4’-DDE UG/KG 
4,4’sDDD UG/KG 
4,4’-DDT UG/KG 
PCB-1260 UG/KG 

METHYLENE CHLGRIDE 
ACETONE 
CARBON DISULFIDE 

$ I,2-DICHMROETHENE 
$i 2.BUTANONE 

TRICHLGROETHENE 
TOLUENE 
TOTAL XYLENES 

UGiKG 

UG/KG 
UG/KG 
UG/KG 

UG/KG 

UG/KG 
UG/KG 
UG/KG 

PHENOL 
DlETHYL PHTHALATE 
PHENANTHRENE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BENZG(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEKYL)PHTHALATE 
BENZG(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZG(A)PY.RENE 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UGfKG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 

2000 J 

95 J 

47 J 18 J 27.9 7.6 J 
67 50 J 200 J 23 J 49 

220 J 1200 J 
310 J 2100 J 32 J 

6 J 
350 590 J 

2 J 5 J 

760 J 
810 J 

210 J 
230 J 

420 J 
140 J 
150 J 

120 J 

250 J 
220 J 

140 J 

180 J 
350 J 

67 J 
74 J 

95 J 
67 J 

76 J 
94 J 

130 J 

UQ/KG - microgram per kilogram 
1 - value ia estimated 



TABLE, 4-36 
SITE 6 WALLACE CREEK SEDIMENT 

POSITIVE DBIECPION SUMMARY 
REMEDIAL INVBSTIGATION CTO-0133 

MCB CAMP LBIEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 

Depth: 
Date Sampled: 

6.WC09-SD-06B 6.WC09.SD-06M 6.WC09-SD-612B 6.WC09-SD-612M 6-WClO-SD-06M 6-WCIO-SD-612M 
O-6" O-6" 6- 12" 6 - 12" 0 -6" 6-12" 

8/23/92 8i23l92 8123192 8123192 8122192 8122192 
Lab Id: 00429.21 00429-22 00429-23 00429.24 00426.04 00426.05 

UIlitS 

DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

METHYLENE CHLGRIDE 
ACETONE 

+ CARBON DISULFIDE 
tj 1,2-DICHMROETHENE 
$i IL-BUTANONE 

TRICHLGROETHENE 
TOLUENE 
TOTAL XYLENES 

UGIKG 

UGlKG 5.9 69 '. 83 32 34 J 

UG/KG 7.4 J 80 J 16 J 49 J 44 43 J 
UG/KG 

UG/KG 31 J 290 J 730 J 420 160 J 

UG/KG 

UG/KG 240 24000 J 140 J 200 J 
UG/KG 5 J 24 J 
UG/KG 
UG/KG 9300 22 J 
UGiKG 
UG/KG 
UG/KG 

PHENOL UG/KG 
DIETHYL PHTHALATE UG/KG 
PHENANTHRENE UG/KG 
FLUORANTHENE UG/KG 330 J 250 J 260 J 330 J 

PYRENE UG/KG 410 J 190 J 300 J 230 J 
BUTYL BENZYL PHTHALATE UG/KG 
BENZO(A)ANTHRACENE UG/KG 120 J 130 J 
CHRYSENE UG/KG 74 J 
BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 
BENZO(B)FLUORANTHENE UG/KG 140 J 190 J 94 J 
BENZO(K)FLUORANTHENE UGIKG 
BENZO(A)PYRENE UGXG 7: J 480 J 

UG/KG - microgram per kilogram 
I - value is estimated 



TABLE 4-36 
SlTE 6 WALLACE CREEK SEDIMENT 

POSlTIVE DBTfiCTION SUMMARY 
REMEDIAL INVESTIOATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLMA 
ORQANICS 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

6-WC1 l-SD-06B 6-WCll-SD-O6M 
0 - 6” 0 - 6” 

8122192 8122192 
00426.10 00426-11 

Parameter Units 

DIELDRlN UGiKt3 
4,4’-DDE UG/Kff 25 J 

4,4’-DDD UG/KQ 35 J 42 J 
4,4’-DDT UCVKCl 
PCB-1260 Uff/Kff 120 J 

METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1.2.DICHLOROETHENE 
2-BUTANONE 
TRICHLCROETHENE 
TOLUENE 
TOTAL XYLENES 

ucmK3 

UGlKo 330 J 72 J 
Uff/KG 15 J 
UG/KG 
U@KO 
UCVKG 
UOKt3 
UolKo 

PHENOL 
DIETHYL PHTHALATE 
PHENANTHRENE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2Xl”HYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZQ(A)PYRENE 

UG/KG 
UG/KG 
UC+/KG 
UCVRG 200 J 
UG/KG 120 s 
UG/KCl 
UGlKa 
Uff/KG 
Uct/Ko 960 J 
UG/Ko 
UfflKo 
UCVKG 

Ut3lKG - mlcroSram per kilogram 
J - value is estimated 



TABLE 4-37 
SITE 6 WALLACE CREEK SEDIMENT 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION tX’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Param& 

Sample No: 6.WC0 I-SD-06B 6.WCOl-SD-612B 6-WC02.SD-06B 6-WC02-SD-612B 6.WC03-SD-06B 6-WC03-SD-06M 
Depth: 0 -6’ 6- 12’ O-6’ 6-12’ 0 - 6’ O-6’ 

Date Sampled: 8130192 8130192 8126192 8126192 8/26/92 8126192 

Lab Id: 00464-22 00464.24 00445-03 00445-04 0044565 00445-06 
Units 

ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 
COBALT 

2 COPPER 

z IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

MGIKG 
MGKG 
MGIKG 

MO/KG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 
MO/KG 
Ma/KG 
MGIKG 
MO/KG 
MG/KG 
MO/KG 
MG/KG 
MGIKG 
Ma/KG 
MGIKG 

2090 J 
1.2 JF3 

5.2 JB 

2510 

15.3 B 

329 B 1060 B 

6540 J 5390 J 6480 J 4780 J 

19.6 JB 23.7 JB 15.8 JB 37.1 JB 

1090 Jl3 

4.2 

0.6 JB 
0.43 JB 

1200 J 
4.8 J 

372 JB 

8.8 

1790 J 
3.4 

0.87 JB 

0.62 JB 
1570 J 

4.8 J 
356 JB 

6.5 

2.8 B 

2850 J 
6.2 

22200 J 
6.4 

1.3 JB 

53200 

6940 J 
314 J 
852 JB 

23 

5.8 JB 

6870 J 
9 J 

440 JB 

9.7 

724 J 
9.7 J 

50.5 B 

1430 J 
2.3 J 

57 B 
4.7 J 

98.1 B 92.1 B 145 B 220 B 360 B 
7.3 

489 JB 

9.1 B 
926 

491 JB 

5.8 B 
469 JB 

7B 5.7 B 4.4 B 11.6 B 

MGIKG - .nG!!igrz?r. per ki!ograut 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 

* JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-37 
SITE 6 WALLACE CREEK SEDIMENT 

POSITIVE DETEtXION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLMA 
TOTAL METALS 

Parametei 

Sample No: 6-WC03-SD-612B 6.WC04-SD-06B 6.WC04-SD-06M 6.WC04-SD-612B C-WCOS-SD-OCB 6.WC05-SD-06M 
Depth: 6.12’ O-6’ O-6’ 6-12’ O-6’ 0 - 6’ 

Date Sampled: 8126192 8126192 8/26/92 8l26/92 8127192 8127192 
Lab Id: 00445-07 00445.08 00445-09 00445-10 00445-I 1 00445.13 

Units 

ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 

lb COBALT 
G COPPER 
0 
ccl IRON 

LEAD 
MAGNESIUM 
MANffANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC! 

MO/KG 
MG/KG 
MGiKG 
MGIKG 
MGiKG 
MG/KG 
MGKG 
MO/KG 
MGIKG 
MGKG 
MGIKG 
MO/KG 
MGIKG 
MGIKG 
MO/KG 
MGIKG 

MG/KG 
MG/KG 

7040 J 
1.3 JB 

25.2 JB 

1830 J 569 J 
1.3 B 
4.3 h3 

1950 J 8600 J 2040 J 

4.2 JB 4.8 JB 18.1 JB 4.7 Jl3 

4500 J 
8.3 

407 Jl3 
2.7 

90000 J 
3.7 

1090 JB 
28 

0.63 JB 
1.8 JB 

2050 J 
4.4 J 

311 JB 
5.1 

1300 JB 
4.3 
1.1 JB 
1.2 JB 

1680 J 
6.2 J 

673 Jl3 
6.4 

2430 J 
2.4 

0.62 JE 
1.9 JB 

1450 J 
7.1 3 

209 JB 
7.1 

79.6 
6050 J 
10.3 J 
333 Jl3 
8.3 

8.7 J 
1920 J 

3 J 
160 JB 

5 

2.5 JB 
1160 J 

4.4 J 
1380 J 
18.7 

457 B 101 B 180 B 

621 JB 

15.9 

1070 JB 
4.6 JB 15.7 B 

MG/KG - milligram per kilogram 
B - reported value is less than Contra& Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-37 
SlTE 6 WALLACE CREEK SEDIMENT 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION (X0-0133 

MCB CAMP LBJEUNB, NORTH CAROLINA 
TOTAL MEIXLS 

Parameter 

Sample No: 6-WCOS-SDdl2B 6-WC06-SDQ6B 6-WC06-SD-06M 6-WC06-SD-612B 6.WC06-SD-612M 6.WC07.SD-06B 
Depth: 6-12' O-6' O-6 6-12 6-12' 0 -6' 

Date Sampled: 8127192 g/23/92 g/23192 8l23l92 8l23l92 8123192 

Lab Id: 00445-14 00429.01 00429.02 00429-03 00429-04 00429.07 
units 

ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 
COBALT 

Ip 
G, COPPER 
0 
0 IRON 

LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

MG/KG 
MGIKG 
MOIKG 
MO/KG 

MO/KG 
MO/KG 
MG/KG 
MGIKG 
MGIKG 
MGIICG 

MGIKG 
MGKG 

MG/KG 
MGIKG 
MCI/KG 
MO/KG 
MGIKG 
MGACG 

4130 J 

23.4 JB 

1530 J 
2.4 

0.89 JB 
0.77 JB 
1010 J 

3.4 J 

4.4 

468 JB 
4.7 B 

9120 1990 
3.6 B 1 B 

14.8 B 4.2 JB 

0.35 B 0.12 B 
3590 1410 B 

5.4 B 1.5 B 

13.3 JB 
8080 

70.9 

2250 B 
25.8 

533 B 

4220 481 JB 
14.2 B 3.5 JB 

39.6 11.5 

7.3 JB 
1480 

19.9 
438 B 
5.8 

99.8 JB 

14.3 B 
0.41 B 

3930 
3.2 B 
1.6 JB 
11.2 JB 

5410 

12.4 

1110 B 
16.3 

318 B 

1630 JB 
9.6 JB 

22.6 

MGKG - mi!!igram per ti!ogram 
B -reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 
J -value is estimated 

. JB - value is estimated below the CRDL, but greater thauthe IDL 

1390 

2.5 JB 

0.1 B 
1740 

1.2 B 

1.3 JB 
978 
5.7 

427 B 
5.9 

124 B 

1530 J 

2.2 JB 

6.2 

8590 

12 B 
0.78 B 
8290 

7.2 JB 
3980 
18.8 

5650 B 
13.1 B 

545 B 

6020 B 
16.7 B 



TABLE 4-31 
SlTE 6 WALLACB CREEK SEDIMENT 

FGSITlVE DETECTION SUMMARY 
REMEDIAL JNVESTIQATION Cl’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL MEI’ALS 

Sample No: 6-WC07-SD-06M 6.WC07-SDdlZM 6-WC08.SD-06B 6-WCOB-SD-06M 6.WCOS-SD-612B 6-WC08.SDd12M 
Depth: O-6 6- 12’ O-6’ O-6’ 6-12’ 6.12’ 

Date Sampled: 8123192 8123192 8123192 8123192 8123192 8123192 

Parameter 
Lab Id: 00429.08 00429.09 00429-13 00429-15 00429-16 00429-17 

Utlits 

ALuMlNuM 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMlUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

MO/KG 

MGIKG 
MQIKG 
MO/KG 
MG/KG 

MGIKG 

MGIKG 
MGIKG 
MO/KG 
MG/KG 
MG/KG 
MGXG 
MG/KG 
MGKG 
MGIKG 
MO/KG 
MO/KG 
MGIKG 

975 

3.6 JB 

457 B 

695 
8.7 

140 B 
3.7 B 

71.4 JB 

553 JB 
1.7 JB 

539 

2.8 JB 
0.07 B 
242 B 

0.89 JB 21.5 
390 8680 
1.5 97 

62.7 B 3620 
3.1 27.8 

38.5 JB 

224 JE 
0.82 JB 

10700 
4.9 B 

12.8 B 
0.49 B 

4560 
8.4 

862 B 

6740 3730 
21.8 B 19.1 B 
106 67.9 

9810 
3.2 B 

38.4 B 
0.35 B 

3080 
9.2 

13.7 J 
7450 
44.1 J 
1650 B 
21.3 

807 B 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J -value is estimated 

* JB - value is estimated below the CRDL, but greater than the IDL 

4470 
9.7 
5.9 JE 

0.21 B 
2080 

2.7 B 

16.7 J 
4090 
49.7 
701 B 

12 

233 B 

1140 JB 1150 JB 
8.1 Jl3 33.7 

29.2 132 

18300 
10.2 
110 

0.76 B 
5270 
19.2 

2JB 
27.2 

11300 
156 
906 B 
28.4 
7.4 JE 
834 B 



TABLE 4-37 
SlTE 6 WALLACE CREEK SEDIMENT 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION Cl-O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL MEI’ALS 

Parameter 

Sample No: 6-WC09-SD-06B 6.WC09.SD-06M 6-WC09-SD-612B 6.WC09-SD-612M 6-WClO-SD-06B 6.WClO-SD-06M 
Depth: 0 - 6’ O-6’ N/A N/A O-6’ 0 - 6’ 

Date Sampled: 8123192 8123192 8l23f92 8123192 8122192 8122192 
Lab Id: 00429-21 00429-22 00429-23 00429.24 00426.02 00426.04 

Units 

ALUMINUM MGIKG 
ARSENIC MO/KG 
BARIUM MGIKG 
BERYLLIUM MO/KG 
CALCIUM MO/KG 
CHROMIUM MGKG 
COBALT MGIICG 
COPPER MCVKG 
IRON MGIKG 
LEAD MGIXG 
MAGNESIUM MG/KG 
MANOANESE MGIKG 
NICKEL Ma/-KG 
POTASSIUM MGIKG 
SILVER MGIKG 
SODIUM MGIKG 

VANADIUM MGKG 
ZINC! MGIKG 

978 

2.8 JB 

399 B 
1.7 B 
2.3 JB 

11.9 J 
789 
4.9 

213 B 
3.2 B 
2.7 JB 

65.5 JB 

332 JB 8880 
1.9 JB 41.5 B 

388 137 

17200 
5.8 B 

19.8 B 
0.63 B 

6150 
17.7 
3.3 JB 

33.5 
14600 

106 
4520 B 
so.2 

1390 B 

8610 

15.4 B 
0.33 B 

10300 
8.2 B 
2.9 JB 
4.4 JB 

11600 
8.8 

730 B 
42.5 

419 B 

1380 JB 
12.7 JB 
17.1 

9160 
3.5 B 

10.9 B 
0.3 B 

3410 
9.6 
1.6 JB 

10.7 JB 
7000 
37.4 
1350 B 
20.9 
4.3 JB 

628 B 

1110 JB 
18.5 B 
43.6 

MGXG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J -value is estimated 

. JB - value is estimated below the CRDL, but greater than the IDL 

4640 25400 
4.7 B 

23.6 B 

6500 B 

4610 J 
22.4 J 

6630 B 
Il.8 JB 

829 B 

14900 

33.1 B 

4180 
28.5 

13900 
68.9 J 
4630 
40.6 
10.7 JB 

2200 B 

11900 
45.5 J 
69.6 



TABLE 4-31 
SITE 6 WALLACE CRBEK SEDIMENT 

POSJTIVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION CT00133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6-WClO-SD-612M 6.WC1 I-SD-06B 6-WC1 I-SD-06M 
Depth: 6-12’ 0 - 6' 0 -6' 

Date Sampled: 8l22l92 8122192 8/22/92 
Lab Id: 00426-05 00426-10 00426-l 1 

Utlits 

ALUMINUM MOlW3 

ARSENIC MWKG 
BARIUM Mc3lKc3 
BERYLLIUM MGIKO 
CALCIUM MGIKG 
CHROMIUM MG/KC? 
COBALT MO/K0 
COPPER MOIKG 
IRON MO/K0 
LEAD MWKG 
MAGNESIUM MO/KC3 
MANGANESE MO/K0 
NICKEL MGlKt3 
POTASSIUM MOlKC3 
SILVER MOlKO 
SODIUM MO/KG 
VANADIUM MO/KG 
ZlNC MO/KG 

8070 
1.8 B 

10.4 B 

2560 93so 
10 7.7 B 

6810 
13.7 J 

1620 B 
26.5 

762 B 

2380 

24.3 

3470 
8.9 B 

3940 11600 
16.7 J 31.8 J 

9840 3830 
12.3 JB 38.8 

1040 B 1280 B 

18300 

22.7 B 42.5 

12000 
4.4 JB 

4170 
13.5 

10300 

MWKG - miiiigram per iciiogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J -value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 4-38 
SITE 6 RAVINE SEDJh,fENT 

POSlTIVE DET.E%XION SUMMARY 
REMEDIAL INVESTIQATION cTO-0133 

MCB CAMP LBIEUNB, NORTH CAROLINA 
OROANICS 

Panmet& 

Sample No: 6-RVl-SD-06 6-RV2-SD-06 6-RV3-SD-06 6-RV3-SD-61T 6.pv4-SD-06 6-RV4-SD-612 
Depth: 0 - 6” O-6” 0 - 6” 6 - 12” 0 - 6” 6 - 12” 

Date Sampled: at25192 am92 Iv24192 8124192 8124192 8124192 
Lab Id: 00439-I 1 00439-13 00437.04 00437-0s 00437-08 00437-09 

Units 

DIELDRIN UGfl;cG 43 J 8.1 J 
4,4’-DDE UGIKG 120 J 53 J 
ENDRM UG/KG 5.1 J 
4,4’-DDD UGIKG 45J 

4,4’-DDT UG/KG 130 J 210 J 51 
ENDRIN ALDEHYDE UGACG 7.8 
PCE1260 UGIKG 360 J 92 J 190 J 

ACETONE UGIKQ 62 
2.BUTANONE UGIKG 

t 0 s NAPHTHALENE UG/Ko 
2.METHYLNAPHTHALENE UGIKG 
ACENAPHTHENE UGIKG 
DIBENZOFURAN UGIKG 
FLUORENE UG/KG 
PHENANTHRENE UGlKG 
ANTHRACENE UG/KG 
DI-N-BUTYL PHTHALATE UG/KG 
FLUORANTHENE UffKCG 
CARBAZOLE UG/KG 
PYRENE UGIKG 
BENZO(A)ANTHRACENE UG/KG 
CHRYSENE UG/KG 
BIS(2.ETHYLHEXYL)PHTHALATE UG/KG 
BENZO(B)FLUORANTHENE UGIKG 
BENZO(K)FLUORANTHENE UG/KG 
BENZO(A)PYRENE UGiKG 
INDENO( 1,2,3-CDj PY%NiX UGKG 
DIBENZ(A,H)ANTHRACENE UG/KG 
BENZO(G,H,I)PERYLENE UG/KG 

50 J 

84 J 

130 J 
61 J 
85 J 

120 J 

70 J 
57 J 

57 J 

54 J 
44 J 

220 J 
110 J 
250 J 

1600 
480 

1500 J 
170 J 

2100 
1100 
1100 

1200 
440 

1000 
710 

83 J 
680 

200 J 

90 J 

130 J 

96 J 
43 J 
59 J 

54 J 

9.4 J 
14 J 

180 J 

4.1 J 

9100 J 
2400 J 

UGKG - microgram per kilogram 
J - value is estimated 



TABLE 438 
SITE 6 RAVINE SEDIMENT 

POSITIVE DJZTECTION SUMMARY 
REMEDIAL INVESTIQATION 4X0-0133 

MCB CAMP LUEUNE, NORTH CAROLINA 
ORQANICS 

Parameter 

Sample No: 6-RV3-SD-06 6.RV6-SD-06 6-RV7-SD-06 6-RV7-SD-6 12 6-RV8-SD-06 
Depth: 0 - 6” 0 - 6" O-6" 6- 12" 0 -6" 

Date Sampled: 8l25l92 8125192 8/25/92 8/25/92 8125192 
Lab Id: 00439-15 00437.11 00437-12 00437.14 00437-17 

Unite 

DIELDRIN UG/KG 

4.4’.DDE UGiKG 44 J 58 J 37 J 23 J 
ENDRIN UG/KG 

4,4’-DDD UGKG 9 J 36 J 34 J 

4.4’.DDT UG/KG 19 J 170 J 60 J 19 J 
ENDRIN ALDEHYDE UG/Kff 
FCB-1260 UG/KG 79 J 29 J 41 J 

ACETONE UG/KG 3400 J 
2-BUTANONE UG/KG 2300 

NAPHTHALENE UG/KG 
2-METHYLNAPHTHALENE UG/KG 
ACENAPHTHENE UG/KG 
DIBENZOFURAN UG/KG 
FLUORENE UG/KG 
PHENANTHRENE UGiKG 
ANTHRACENE UG/KG 
DI-N-BUTYL PHTHALATE UG/KG 
FLUORANTHENE UG/KG 
CARBAZOLE UG/KG 
PYRENE UG/KG 
BENZO(A)ANTHRACENE UG/KG 
CHRYSENE UOiKG 
BIS(2-ETHYLHEXYL)PHTHALATE UGiKG 
BENZO(B)FLUORANTHENE UG/KG 
BENZO(K)FLUORANTHENE UG/KG 
BENZO(A)PYRENE UG/KG 
INDENO( 1,2,3-CD) PYRENE UG/KG 
DIBENZ(A,H)ANTHRACENE UG/KG 
BENZO(G,H,I)PERYLENE UG/JSG 

340 J 

52 J 

120 J 

110 J 

89 J 

UG/KG - microgram per kilogram 
J - value is estimated 



TABLE 4-39 
SITE 6 RAVINE SEDIMENT 

POS~lVE DETECTION SUMMARY 
REMEDIAL INVESTIffATION CTO-0133 

MCB CAMP LEIEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6-RVl-SD-06 6-RVZ-SD-06 6-RV3-SD-06 6.RV3-SD-612 6-RV4-SD-06 6-RV4-SD-6 12 
Depth: 0 - 6” O-6” 0 - 6” 6 - 12” O-6” 6 - 12” 

Date Sampled: 8125192 812Sl92 8124192 8124192 8124192 8124192 

Lab Id: 004394 1 00439-13 00437-04 00437-05 00437-08 00437.09 
Units 

ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
VANADIUM 
ZINC! 

MGIKG 
MG/KG 
MGIKG 
MO/KG 
MG/Ko 
MG/KG 
MGIKQ 
MGIKG 
MGIKG 
MGIKG 
MG/KG 
MGIKG 
MO/KG 
MO/KG 
MG/KG 

MGIKG 
MGLKG 
MO/KG 

10300 2540 
4.3 0.61 B 

61.5 22.9 I3 

5.9 J 
3450 
17.7 
2.1 JB 

67.5 
7590 

2.1 B 
402 B 
288 

0.75 
7.7 JB 

361 B 

19 6B 
408 64.8 

1.8 J 
1490 

3.6 

12.3 
2290 
21.2 
139 B 
24 

0.25 

108 B 

3820 
2.1 JB 

18.2 JB 
0.13 B 

1.9 J 
735 B 

6 
0.72 B 
18.7 J 

2690 
62.3 J 
137 B 

58.3 
0.1 
2.1 B 
153 B 

0.85 B 
7B 

113 

1090 

5.6 JE 4.2 JB 2.9 JJ3 

0.61 J 0.53 JB 
315 B 148 B 

6 J 4.2 JB 
828 1010 
12.4 J 6.6 J 

40 B 34.7 B 
5.1 J 6.5 J 

0.04 B 0.03 B 

47.3 B 

2.1 B 
24.8 

MG.KG - mi!!igam per kilogram 
l3 -reported value is less UIM Contrnct Rcquircd Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J-value is estimated 

’ JB - value is estimated below the CRDL, but greater than the IDL 

947 739 

35.1 B 29.5 B 
0.56 B 0.6 B 
2.5 B 1.2 B 

31.6 20.3 

2.6 JB 
420 
5.4 J 

24.5 B 
3.4 J 



TABLE 4-39 
SITE 6 RAVINE SEDIMENT 

POSITIVE DEIXCTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL MKTALS 

Parameter 

Sample No: 6.RVS-SD-06 6.RV6-SD-06 6.RV7-SD-06 6.RV7-SD-612 6.RVS-SD-06 
Depth: 0 - 6” O-6” O-6” 6-W O-6” 

Date Sampled: 8i2Sl92 8l25J92 8125192 812992 8f25l92 
Lab Id: 0043945 00437.11 00437-12 00437-14 00437-17 

Units 

ALUMINUM MO/KG 
ARSENIC MG/Ko 
BARIUM MGKG 
BERYLLIUM MGfKG 
CADMIUM MO/KG 
CALCIUM MG/KG 

CHROMIUM MGKG 
COBALT MGKG 
COPPER MGIKG 
1RON MO/KG 
LEAD MO/KG 
MAGNESIUM MO/KG 

MANGANESE MGiKG 
MERCURY MO/KG 
NICKEL MGIKG 
POTASSIUM MO/KG 
SILVER Ma/KG 
VANADIUM MO/KG 
ZlNC! MO/KG 

913 2100 1260 1710 

8.5 JB 
0.06 B 

1.7 J 
10100 

2B 3.1 J 

6.5 J 8.1 J 6.9 J 
875 2950 851 

25.6 11.2 J 13.3 J 
36.3 B 217 B 53.2 B 
28.9 104 25.5 J 

0.15 0.09 B 

1.8 JEI 48 
80.8 204 

83.2 B 

6.8 JB 

0.64 JB 
284 B 

48.2 B 
0.82 B 
2.4 El 

94.2 

12.2 JB 
0.07 B 
.1.6 J 
577 B 

45 J 
1000 
18.5 J 
91.1 B 
21.6 J 
0.15 
2.8 B 

60.9 B 
0.85 B 
3.7 JI3 
193 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 

7130 
2.3 B 

37.7 JB 
0.25 B 
2.3 J 

1390 B 
10.5 

1.1 B 
35 J 

3420 
105 J 
289 B 

24.2 J 
0.27 

4B 
253 B 
1.2 B 

11.4 JB 
142 



CLEJ-01272-3.13-08/20/93 
TABLE 4-40 

SUMMARY OF TCLP RESULTS 
SiTE6-LOT201AREASABANDC 

REMEDIAL INVJZSTIOATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Baker Sample ID: 
Panmeter (Units) 

6-201A-SB17A 6-201A-SB39 6201B-SB33A 6-201B-SB39 6-2OlCSB41 

VOLATILES (‘UC/L) 
Vinyl chloride 
l,l-DCE 
chioroform 
1,2-DCA 
2-Butanone 
C!arbonTetrachloti& 
Trichloroetheae 
Benzene 
T&XChlo!-oetie 
Chlorohenzme 
SEMIVOLATILES (uG/Ll 
Pyictme 
2,4-Dinitrotoluene 
Hexacblorobenzae 
Nitrohenzene 
1,4-Dichlorobeawne 
Methylphenols (total) 
Pe!ltadkopbenol 
2.4,5-T&hlorophcnol 
2,4,6-Tricblomphenol 
PESTICIDES fUG/L.) 
Gamma-BHC 
HeptZhkW 
Heptacblor Epoxide 
E&ill 
Methoxychlor 
AJpha-Chlordane 
Oamma-Chlordane 
Toxaphene 
INORGANICS (uG/L) 
AlXlliC 

Barium 
Cadmium 
Chromium 
Lead 

M---Y 
Selenium 
Silver 
HERBICIDES (uG/L) 
2,4D 
2,4.5-TP (Silvex) 
RCRh 
Reactive cyanide (mgkg) 
Reactive S&i& (m&kg) 
Total Nitrogen (m&g) 
Fluoride (m@kg) 
Alkaliity (m&g) 

Chloride (m&g) 
nashpoint 
pH (S.U.) 

. 

10 u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 

33 u 
33 u 
33 u 
33 u 
33 u 
33 u 
83 u 
83 u 
33 u 

0.17 u 
0.17 u 
0.17 u 
0.33 u 

1.7 u 
0.17 u 
0.17 u 

17 u 

0.17 u 
0.17 u 
0.17 u 
0.33 u 

1.7 u 
0.17 u 
0.17 u 

17 u 

40.00 u 40.00 u 
147.00 B 148.00 B 

1.90 u 3.70 B 
5.10 B 3.60 U 

22.00 u 217.00 
0.04 u 0.04 u 

146.00 B 50.00 u 
2.00 u 2.00 u 

30 u 
10 u 

30 u 
10 u 

0.5 u 
2 u 

50 u 
2 u 

452 
20 u 

>200 
7.82 

0.5 u 
2 u 

50 u 
2 u 

NA 
20 u 

>200 
6.59 

10 u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 

0.17 u 
0.17 u 
0.17 u 
0.33 u 

1.7 u 
0.17 u 
0.17 u 

17 u 

40.00 u 
176.00 B 

5.20 B 
5.80 B 

22.00 u 
0.04 u 

280.00 U 
2.00 u 

30 u 
10 u 

0.5 u 
2 u 

50 u 
2 u 

336 
20 u 

>200 
7.93 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1 BJ 
1 J 

10 u 

33 u 
33 u 
33 u 
33 u 
33 u 
33 u 
83 U 
83 U 
33 u 

0.17 u 
0.17 u 
0.17 u 
0.33 u 

1.7 u 
0.17 u 
0.17 u 

17 u 

40.00 u 
372.00 

1.90 u 
3.60 U 

53.20 B 
0.04 u 

50.00 u 
2.00 u 

30 u 
10 u 

0.5 u 
2 u 

50 u 
2 u 

NA 
20 u 

>200 
6.83 

U - Not debcted above the Method Detection Limit 
B - Reported concentration is less that the Method Detection Limit for Inorgat& 

(UGL) - microgram per liter 
WW - miaogram pm kilogram 

NA - Not analyed 
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10 u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 
10 u 

10 u 

10 u 

10 u 
25 u 
25 u 
10 u 

0.17 u 
0.17 u 
0.17 u 
0.33 u 

1.7 u 
0.17 u 
0.17 u 

17 u 

40.00 u 
299.00 

1.90 u 
14.40 B 
22.00 u 

1.60 
202.00 

3.70 

30 u 
10 u 

NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
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TABLE4-41 
SUMMARY OF TCLP RESULTS 

PHASE I -TRENCH TEST PITS 
RJ%EDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE. NORTH CAROLINA 

Baker Sample ID: 

Parameter (Units) 

6TR1964AO2 6TR1964AO4 6TRl97Oco2 6TR197oco3 6TRL970DOl 

VOLATILES WC/L) 

Vii1 Chloride 

l.l-DCE 

chIorofonn 

1,2-DCA 

243utanone 

Carbon Tetrachloride 

TrichIoroethene 

Benzene 

Tetrachloroethene 

Chlorotie 

SEMIVOLATILES rUG&> 

Pyriclme 

2,4-Dinitrotolueue 

Hexachlorobexzene 

Nitrobenzene 

I&Didlbl-ObeSZCIE 
Methylpheuols (total) 

Pentachlorophenol 

2,4,5-Trid1lo~tpI1euol 

2,4,6-Trid~kxopheuol 

PESTICIDFS WGIL‘1 

Oamma-BHC 

HeptachIor 

Hcptachlor Epoxkie 

Endtill 

Methowor 

Alphachlordane 

Gamma-Chlordane 

Toxapheoe 

INORGANKX cVG&> 

Arsenic 

Barium 

cadmium 

Chromium 

Lead 

Mercury 
Selenium 

silver 

HERBICIDES WC/L> 

2,4-D 

2,4,5-TP (Silvex) 

RCRA 
Reactive CN (mgkg) 

Reactive S (mgkg) 

nashpoint 

pH (S.U.) 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

IO u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

1BJ 

1 J 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

1B 

10 u 

10 u 

33 u 33 u 33 u 33 u 33 u 

33 u 33 u 33 u 33 u 33 u 

33 u 33 u 33 u 33 u 33 u 

33 u 33 u 33 u 33 u 33 u 

33 u 33 u 33 u 33 u 33 u 

33 u 33 u 33 u 33 u 33 u 

83 U 83 U 83 u 83 u 83 U 

83 U 83 u 83 U 83 U 83 U 

33 u 33 u 33 u 33 u 33 u 

0.17 u 

0.17 u 

0.17: u 

0.33 u 

1.7 u 

0.17 u 

0.17 u 

17 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

1.7 u 

0.17 u 

0.17 u 

17 u 

0.17 u 

0.17 u 

0.17 u 

033 u 

1.7 u 

0.17 u 

0.17 u 

17 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

1.7 u 

0.17 u 

0.17 u 

17 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

1.7 u 

0.17 u 

0.17 1.r 

17 II 

40.00 u 40.00 u 40.00 u 40.00 u 40.00 1J 

3360.00 148.00 B 150.00 B 372.00 563.00 

31.30 3.70 B 3.30 B 1.90 u 23.20 

16.60 B 3.60 U 3.60 U 3.60 U 9.00 13 

1530.00 217.00 70.40 B 53.20 B 620.00 

0.04 u 0.04 u 0.04 u 0.04 u 0.04 1J 

136.00 B 50.00 u 50.00 u 50.00 u 50.00 u 

2.00 u 2.00 u 2.00 u 2.00 u 2.00 u 

30 u 

10 u 

0.5 u 

2 u 

>200 

5.91 

30 u 

10 u 

30 u 

10 u 

0.5 u 

2 u 

,200 

5.03 

30 u 

10 u 

0.5 u 

2 u 

>200 

6.59 

0.5 u 

2u 

>200 

6.83 

3ou . 

10 u 

0.5 u 

2u 

>200 

6.85 

U - Not detected ahove the Method Dmdion Limit 

B-RepottedconcentrationislessthantheMdhodDetedionLimitforInorgania 

(UGL) - microgram per titer 
(mgkg) - milligram per kilogram 
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TABLEti 
SUMMARY OF TCLP RESULTS 
PHASE I - TRENCH TEST PITS 

REMEDIAL INVESTIGATION CTG-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Baka Sample ID: 

Parameter (Units) 

6TRl970DO5 6TR1952cOl 6TR1952COlD 6TR1952cO5 

VOLATILES (vG/L) 

vinyicilloride 

1.1~DCE 

chlomfoml 

1,2-DCA 

2-Butanone 

Carbon TetrachIoride 

Trkhloroethene 

Benzene 

TetlZllldeIlC 

C!hlofobemme 

SEMIVOLATILXCS (UGn’l 

Pylidii 

2,4-Diiluene 

Hexadhrobenzeoe 

Nitmfxmne 

1,4-Dichlorobenzeae 

Methylphenols (total) 

PethChIompbeWI 

2,4,5-Tri~omphenol 

2,4,6-Tridtlomphol 

PESTICIDES maLq 

Gamma-BHC 

HepmChloC 

Heptaddor Bpoxide 

Eudrin 

MCthOJCydd~ 

Alpha-Cblordane 

Gamma4hbfdane 

Toxaphene 

INORGANICS t’UGfL> 

filSCUiC 

Balium 

cadmium 

Chromium 

Lead 

MerauY 
Selenium 

silver 

HERBICITZS CIJGIL) 

2,4-D 

2,4,5-TP (Silvex) 

RCRQ 
Reactive CN (mgk& 

Reactive S (m%lrg) 

Flashpoint 

pH (S.U.) 

10 u 10 u 10 u 10 u 

10 u 5u 5u 5u 

IO u 5u 5u 5u 

10 u 5u 5u 5u 

10 u 10 u 10 u 10 u 

10 u 5u 5u 5U 

10 u 5u SU 5U 

10 u 5u 5u 5u 

10 u 5 6 40 

IO u 5u 5u 5u 

33 u 

33 u 

33 u 

33 u 

33 u 

33 u 

S3U 

S3U 

33 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

1.7 u 

0.17 u 

0.17 u 

17 u 

40.00 u 40.00 u 40.00 u 76.30 B 

310.00 101.00 B 14200 B 167.00 B 

2.10 B 1.90 u 1.90 u 1.90 u 

3.60 U 3.60 U 3.60 U 3.60 U 

2780.00 22.00 u 22.00 u 22.00 u 

0.04 u 0.04 u 0.04 u 0.04 u 

50.00 u 50.00 u 50.00 u 50.00 u 

47.00 2.00 u 2.00 u 2.00 u 

30 u 

10 u 

0.5 u 0.5 u 

2u 2u 

>200 >200 

7.66 6.95 

30 u 

10 u 

33 u 

33 u 

33 u 

33 u 

33 u 

33 u 

83U 

S3U 

33 u 

0.17 u 

0.17 u 

0.17 u 

033 u 

1.7 u 

0.17 u 

0.17 u 

17 u 

30 u 

IO u 

0.5 u 

2u 

>200 

7.19 

33 u 

33 u 

33 u 

33 u 

33 u 

33 u 

S3U 

S3U 

33 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

1.7 u 

0.17 u 

0.17 u 

17 u 

30 u 

10 u 

0.5 u 

2u 

>200 

6.66 

U-Notd+tectedabovetheMethodDetectionLimit 

B - Repotted concentration is less than the Method Debtion Limit for horganics 

(VGIL) - miaogram pa Iii 
(mgkg) - milligram per MIogFam 
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TABLE 4 - 41 
SUMMARY OF TCLP RESULTS 
PHASE I - TRENCH TEST PM-S 

REMEDIAL INVESTlGATlON CT’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Baker Sample ID: 6GS196OAOl 6GS1960A02 6GS196OBOl 6GS1960DO2 6GS1960DO3 

VOLATILES cUG/L> 

Vinyl Chloride 

I,I-DCE 

chloroform 

1.2-DCA 

2-Butanone 

Carbon Tetrachloride 

Trichloroethene . 

Benzene 

Tetrachloroethane 

Chlorobenzene 

SEMlVOLATILES fUGfL> 

Pyridiie 

2&Dinitrotoluene 

Hexachlorobenzene 

Nitrobenzene 

I.4-Dichlorobenzene 

Methylphenols (total) 

Pentachlorophenol 

2.4.5~Trichlorophenol 

2,4,6-Trichlorophenol 

PESTICIDES cUG/L> 

,/“+-’ Gamma-BHC 

Heptachlor 

Heptachlor Epoxide 

Eadzin 

Methoxychlor 

Alpha-Chlordane 

Gamma-Chlordane 

Toxaphene 

INORGANICS fUG/L) 

ArstiC 

Barium 

Cadmium 

Chromium 

Lead 

M=lW 
Selenium 

Silver 

HERBICIDES mG/L] 

2.4-D 

2,4,5-TP (Silvex) 

a 

Reactive CN (mgkg) 

Reactive S (mgkg) 

Fishpoint (F) 

pH (S.U.) 

10 u 10 u 10 u 

5 u 5 u 5 u 

200 18 5 u 

5 u 5 u 5 u 

10 lJ 10 u 10 u 

5 LJ 5 u 5 u 

5 u 5 u 5 U 

5 iJ 5 IJ 5 u 

5 u 5 u 5 u 

5 u 5 u 5 u 

33 u 33 u 

33 u 33 u 

33 u 33 u 

33 u 33 IJ 

33 u 33 tJ 

33 u 33 u 

83 u 83 u 

83. U 83 u 

33 u 33 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 U 

25 U 

10 u 

0.17 u 0.17 u 

0.17 u 0.17 u 

0.17 u: 0.17 u 

0.33 u 0.33 u 

1.7 u 1.7 u 

0.17 u 0.17 u 

0.17 u 0.17 u 

17 u 17 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

1.7 u 

0.17 u 

0.17 u 

17 u 

40.00 u 40.00 II 

161.00 B 159.00 B 

1.90 u 1.90 u 

3.60 U 3.60 U 

37.70 B 22.00 u 

0.27 B 0.04 u 

50.00 u 50.00 u 

2.00 u 2.00 u 

40.00 u 

81.50 B 

2.70 B 

3.70 B 

31.20 B 

0.04 u 

50.00 u 

2.00 u 

30 u 30 LJ 

10 u IO CJ 

0.5 u 0.5 u 

2 u 2 u 

>200 >200 

4.82 4.57 

30 u 

10 u 

0.5 u 

2 u 

>200 

4.39 

Parameter (Units) 

U - Not detected above the Method Detection Limit 
B - Reported concentration is less than the Method Detection Litnit 

&JCL) - microgram per liter 

(mgkg) - milligram per kilogram 
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10 u 

5 u 

8 

5 u 

10 u 

5 u 

5 u 

5 u 

5 u 

5 u 

33 u 

33 u 

33 u 

33 u 

33 u 

33 u 

83 u 

83 U 

33 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

1.7 u 

0.17 u 

0.17 u 

17 II 

40.00 U 

274.00 

5.70 B 

17.80 B 

10000.00 

0.04 u 

52.20 B 

2.00 u 

30 u 

10 u 

0.5 u 

5 

>200 

5.86 

10 u 

5 u 

5 u 

5 u 

10 u 

5 u 

5 u 

5 LJ 

5 LJ 

5 u 

33 u 

33 u 

33 u 

33 u 

33 u 

33 u 

83 u 

83 U 

33 u 

0.17 u 

0.17 u 

0.17 u 

0.33 u 

1.7 u 

0.17 u 

0.17 u 

17 u 

40.00 ‘U 

220.00 

1.90 u 

3.60 U 

209.00 

0.04 LJ 

50.00 u 

2.00 u 

30 u. 

IO u 

0.5 u 

2 u 

>200 

6.56 



PHASE II TEb I PIT SOILS 
POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 6.TPZ-02 6-TP3-02 6.TP4-02 6.TPS-02 6-TP7-02 
Depth: 2-4 5 8 7 7 

Date Sampled: 3i3l93 3/3/93 313193 313193 313193 
Lab Id: 930095.10 930095.11 930095-12 93009543 93009545 

Units 

PESTICIDElPCBS 
ALPHA-BHC 
4,4’-DDE 
4.4’.DDT 

UG/KG 
UG/KG 7.3 J 
UGKG 33 J 

VOLATILES 
TETRACHLOROETHENE UG/KG 130 

SEMIVOLATILES 
BENZO(A)PYRENE UGiKG 97 J 
lNDEN0(1,2,3-CD) PYRENE UGKG 53 J 
BENZO(G,H,I)PERYLENE UG/‘KG 210 J 

210 

UG/KG - microgram per kilogram 
J - value is estimated 

3 J 1 J 

3.1 J 
7.4 J 



TABL, rG3 
PHASE II TEST Pn SOILS 

POSrrlVE DEI’JXTION SUMMARY 
REMEDIAL INVESTIGATION cTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6.TPZ-02 6.TP3-02 6-TP4-02 6-TP5-02 6-TP7-02 
Depth: 2-4 5 8 7 7 

Date~Sampled: 313193 313193 313193 313193 3l3l93 
Lab Id: 30095-10 30095-l 1 30095-12 30095.13 30095-15 

Pafameter Units 

ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 
VANADIUM 
ZINC 

MGIKG 

MGIKG 
MGIKG 
MGIKG 
MO/KG 
MGKG 
MG/KG 
MGKG 
MGIKG 
MGIKG 
MGIKG 
MGKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 

7910 
2.2 

36.2 B 
212 B 
7.4 

0.74 B 
4680 

4970 

9.3 J 
197 B 

8 

178 B 
0.61 B 
12.4 

87.8 

3490 3540 

0.68 B 0.7 B 
7.6 B SB 

2.5 

1.1 JB 
1610 

3.5 J 
84 B 

2.6 B 

0.47 JB 

4.9 B 

3.6 

1.2 JB 

1950 

4.4 J 
83.3 B 
4.9 

5.1 B 

11300 J 
2.7 

18.7 B 
508 B 
10.9 
0.79 B 

2.9 B 
6740 J 

4.3 J 
321 B 
7.1 
3.8 B 

436 B 
0.9 B 

17.7 

2180 
3.5 

59.5 

324 B 
1.5 B 

3B 
7200 

133 J 
98.2 B 
12.6 

173 B 
3.3 

3.6 B 

MGKG - milligram per kilogram 
B -repotted value is less than Contract Required Detection Lii (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 
JE - value is estimated below the CRDL, but greater than the IDL 
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5.0 CONTAMINANT FATE AND TRANSPORT 

This section contains a discussion on the various physical and chemical properties of 

contaminants detected at Operable Unit No. 2, (Sites 6 and 9) that determine the fate and 

transport of the contaminants in the environment. The basis for this discussion of 

contaminant fate and transport is discussed in Section 4.0, Nature and Extent of 

Contamination. 

5.1 Contaminant Mobility and Persistence 

The potential for a contaminant to migrate and persist in environmental media are critical 

characteristics to consider in choosing a contaminant as a contaminant of concern (COC) for 

the risk assessment. The environmental mobility of a chemical is influenced by its physical 

and chemical properties, the physical characteristics of the site, and the site chemistry. This 

section evaluates the properties of the contaminants detected at Operable Unit No. 2 for 

inclusion as contaminants of concern with emphasis on potential environmental mobility and 

persistence. 

Table 5-l presents the physical and chemical properties associated with the organic 

contaminants detected at the site which determine a contaminants’inherent environmental 

mobility and fate. These properties include specific gravity, vapor pressure, water solubility, 

octanol/water partition coefficient, soil/sediment adsorption coefficient, Henry’s Law constant, 

bioconcentration factor and mobility index. Calculated values, which were obtained using 

approximation methods, are presented if published literature values are unavailaible. A 

discussion of the environmental significance of each properties follows. 

Specific gravity is the ratio of a given volume of pure chemical at a specified temperature to 

the weight of the same volume of water at a given temperature. Its primary use is to 

determine whether a contaminant will have a tendency to float or sink (as an immiscible 

liquid) in water if it exceeds its corresponding water solubility. 

Vapor pressure provides an indication of the rate at which a chemical may volatilize. It is of 

primary significance at environmental interfaces such as surface soil/air and :surface 

water/air. Volatilization is not as important when evaluating groundwater and subsurface 

soils. Vapor pressure for monocyclic aromatics are generally higher than vapor pressures for 

5-1 



TABLE 6-l 

ORGANIC PHYSICAL AND CHEMICAL PROPERTIES 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Vapor Water OctanolWater Sediment Specific Henry’s Law 
Chemical Pressure Solubility Coefficient Partition Gravity constant 

Mobility 
Index 

Comments 
(mm Hg) bf$.J (log &TV) (log &NJ Wcm3) (atm-ma/mole) 

vol!util4?s: 

Benzene 76 1780 2.13 1.92 0.879 5.55E-03 3.2 Very mobile 

Bromodichloromethane 50 4500 2.10 1.79 -- 2.413-03 3.6 Very mobile 

Chlorobenzene 8.8 500 2.84 2.64 1.1066 3.583-03 1 Very mobile 

l,l-Dichloroethene 500 400 1.48 2.26 1.218 1.90E-01 3.0 Very mobile 

1,2-Dichloroethane 61 8700 1.48 1.52 1.25 8.143-04 4.2 Very mobile 

1,2-Dichloroethene 200 600 1.48 2.17 1.26 5.323-03 2.9 Very mobile 

E thylbenzene 7 152 3.15 2.93 0.867 6.443-03 0.1 Very mobile 

Tetrachloroethene 14 150 2.6 2.6 1.626 2.873-03 0.75 Very mobile 

Toluene 22 515 2.69 2.64 0.867 5.903-03 1.5 Very mobile 

1,1,2-Trichloroethane 19 4500 2.17 1.75 1.44 7.423-04 3.2 Very mobile 

1,1,2,2-Trichloroethane 5 2900 2.56 1.92 1.60 3.833-04 2.2 Very mobile 

Trichloroethene 60 1100 2.29 2.09 1.46 l.l7E-03 2.7 Very mobile 

Vinyl chloride 2660 1100 0.6 1.91 0.9121 8.143-02 4.6 Very mobile 

Xplenes (total) 6 180 3.02 2.84 0.87 4.643-03 0.19 Very mobile 

Sources: 1. Verscheuren, K. 1983. Handbook of Environmental Data on Organic Chemicals. Van Nostrand Reinhold Co., New York. 
2. T .vmnn Pt. nl 1982. Handbook of Chemical Propertv Estimation Methods. Environmental Behavior of Organic Compounds. - , -- --- -- --. 
3. z&ii. 1982. Aquatic Fate Process Data for Organic Prioritv Pollutants. Final Report. 



TABLE 5-l (Continued) 
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ORGANIC PHYSICAL AND CHEMICAL PROPERTIES 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Chemical 

Semivolati&s: 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Zrysene 

Vapor Water OctanoI/Water Sediment Specific 
Pressure Solubility 

Henry’s Law 
Coefficient Partition Gravity Constant Mobility 

Comments 
(mm Hg) hg/L) (1% Kxv) (1% &cJ (g/cm31 (atm-ms/mole) 

Index 

5.OE-09 0.014 5.61 5.34 NA l.OE-06 -15.5 Immobile 

lOE-06 to 0.009 6.57 6.26 NA 1.223-05 -14 Immobile 
lOE-07 

9.6E-11 0.0016 6.84 6.22 NA 3.873-05 -19 Immobile 

5.OE-09 0.0038 6.04 5.72 NA 4.93-07 -16.4 Immobile 

lOE-06 to 0.006 5.61 5.44 1.274 l.lE-06 -13.7 Immobile 
lOE-11 

1,4-Dichlorobenzene 

Fluoranthene 

[deno(l,2,3cd)pyrene 

b ene 

Peetkides/?‘~~s: 

3ieldren 

&,4’-DDT 

i,4’-DDD 

L,4’-DDE 

zndtiii 

?CB-1254 

6.OE-01 49 3.39 3.22 1.458 3.1E-03 -1.8 Slightly mobile 

lOE-06 to 0.265 5.33 4.84 NA 6.53-06 -9.4 Immobile 
lOE-04 

2.OE-01 82,000 1.46 0.9412.17 1.070 4.543-07 2.0413.27 Very mobile 

6.85 0.14 5.32 4.91 NA 5.1E-06 -11.9 Immobile 

1.873-04 0.1 5.6 4.31 1.75 4.573-10 -12 Immobile 

1.9E-07 0.0034 6.19 4.89 *NA 1.583-05 -14 Very immobile 

10.2E-07 0.09 5.99 4.47 *NA 2.2E-08 -12 Very immobile 

6.53-06 0.04 4.28 3.66 *NA 6.83-05 -10 Immobile 

2.OEl607 0.26 5.6 4.06 1rA VA 4.OE-97 I -11 1,-, lllllll” b:l- IIG 

7.73-05 0.03 6.03 4.59 1.50 2.803-03 -10 Immobile 

T Sources: 1. Verscheuren, K. 1983. Handbook of Environmental Data on Organic Chemicals. Van Nostrand Reinhold Co., New York. 
2. Lyman, et al. 1982. Handbook of Chemical Property Estimation Methods. Environmental Behavior of Organic Compounds. 
3. USEPA. 1982. Aauatic Fate Process Data for Organic Priority Pollutants. Final Report. 
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PAHs. Contaminants with higher vapor pressures will enter the atmosphere at a quicker rate 

than the contaminants with low vapor pressures. 

The rate at which a contaminant is leached from soil by infiltrating precipitation is 

proportional to its water solubility. More soluble contaminants are usually more readily 

leached than less soluble contaminants. The water solubilities indicate that the volatile 

organic contaminants including monocyclic aromatics are usually several orders-of- 

magnitude more soluble than PAHs. 

The octanol/water partition coefficient (How) is a measure of the equilibrium partitioning of 

contaminants between octanol and water. A linear relationship between octanollwater 

partition coefficient and the uptake of chemicals by fatty tissues of animal and human 

receptors (the bioconcentration factor - BCF) has been established (Lyman et al., 19821. The 

coefficient is also useful in characterizing the sorption of compounds by organic soils where 

experimental values are not available. 

The organic carbon adsorption coefficient (Koc) indicates the tendency of a chemical to adhere 

to soil particles organic carbon. Contaminants with high soil/sediment adsorption coefficients 

generally have low water solubilities and vice versa. For example, contaminants such as 

PAHs are relatively immobile in the environment and are preferentially bound to the soil. 

The compounds are not subject to aqueous transport to the extent of compounds with higher 

water solubilities. Erosional properties of surface soils may, however, enhance the mobility of 

these bound soils contaminants. 

Both vapor pressure and water solubility are of use in determining volatilization rates from 

surface water bodies and from groundwater. These two parameters can be used to estimate an 

equilibrium concentration of a contaminant in the water phase and in the air directly above 

the water. This can be expressed as Henry’s Law Constant. 

A quantitative assessment of mobility has been developed that uses water solubility (S), vapor . 

pressure (VP>, and organic carbon partition coefficient (Koch (Laskowski, 1983). This value is 

referred to as the Mobility Index (MI). It is defined as: 

MI = log((S*VPYKoc) 
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A scale to evaluate MI is presented by Ford and Gurba (1894): 

Relative MI Mobility Description 

>5 extremely mobile 

oto5 very mobile 

-5too slightly mobile 

-10 to -5 immobile 

c -10 very immobile 

The following paragraphs summarize the site-specific fate and transport data for some 

potential contaminants of concern at Operable Unit No. 2. 

5.1.1 Volatile Organic Compounds (VOCs) 

VOCs (i.e., vinyl chloride, trichloroethene, and tetrachloroethanel tend to be mobile in 

environmental media as indicated by their presence in groundwater and their corresponding 

MI values. Their environmental mobility is a function of high water solubilities, high vapor 

pressures, low Kow and Koc values, and high mobility indices. 

Without a continuing source, VOCs do not tend to persist in environmental media because 

photolysis, oxidation, and biodegradation figure significantly in their removal. For example, 

limited frequencies VOCs were detected in surface soils where volatilization and other 

removal processes predominate. Physical removal mechanisms such as sorption could 

contribute to their elimination in surface water bodies, 

5.1.2 Polycyclic Aromatic Hydrocarbons (PAHs) 

Low water solubilities, high KOW’S and KOC’S indicate a strong tendency for PAHs to adsorp to 

soils. Their mobility indices indicate that they are relatively immobile from a physical- 

chemical standpoint. An exception is naphthalene, which is considered only slightly immobile 

in solution (groundwater and surface water) because of somewhat higher water solubility. 

PAHs generally lack adequate vapor pressures to be transmitted via vaporization and 

subsequent airborne transport. However, surface and shallow surface soil particles containing 
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PAHs could potentially be subject to airborne transport and subsequent deposition, especially 

during mechanical disturbances such as vehicle traffic or digging. 

PAHs are not extremely persistent in the environment. Photolysis and oxidation lmay be 

important removal mechanisms in surface waters and surficial soils, while biodegradation 

could be an important fate process in groundwater, surface soils or deeper soils. PAHs are 

ubiquitous in nature. The presence of PAHs in the soil may be the result of aerially deposited 

material, and the chemical and biological conditions in the soil which result in selective 

microbial degradation/breakdown. 

5.1.3 PesticidesLPolychloriinated Biphenyls (PCBs) 

Pesticides/PCBs are persistent and immobile contaminants in environmental media. 

Pesticides travel at varying rates through soil, mainly due to their affinity for soil surfaces. 

The soil sorption coeffmient (Kd) is the distribution of a pesticide between soil and water. In 

general, the Kd values are higher for high organic carbon soil than for low organic carbon 

soils. Therefore, soils with high Kd values will retain pesticides (i.e., 4,4’-DDT, 4,4’-DDE, and 

4,4’-DDD). As evidenced. by the ubiquitous nature of 4,4’-DDT, 4,4’-DDE, and 4,4”-DDD, 

volatilization is an important transport process from soils and waters. 

PCBs have low vapor pressures, low water solubilities, and high Koc and Kow values. 

Adsorption of these contaminants to soil and sediment is the major fate of these contaminants 

in the environment. The absorption of these contaminants to soil is indicated by the absence of 

these contaminants from all aqueous samples collected at the Operable Unit. 

5.1.4 Inorganics 

Inorganics can be found as solid complexes at ambient temperature and pressure in soils at the 

site. Inorganic ions exist in pure solutions as hydrated ions. Groundwater, as opposed to a . 

pure solution, is a highly complex chemical system which is heavily influenced by the 

mineralogy of the substrate. Factors affecting the transport of inorganics in saturated soils 

are interactive and far more complex and numerous than those affecting the transport of 

organic contaminants. 
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The most complicated pathway for inorganic contaminants is migration in subsurface soils 

and groundwaters, where oxidation reduction potential (Eh) and pH play critical roles. 

Table 5-2 presents and assessment of relative inorganic environmental mobilities as a 

function of Eh and pH. Soils at MCB Camp Lejeune are relatively neutral, therefore, 

inorganics in the subsurface soil should be relatively immobile. 

Transport of inorganic species in groundwater is mainly a function of the inorganic’s solubility 

in solution under the chemical conditions of the soil-solution matrix. The inorganic must be 

dissolved (i.e. in solution) for leaching and transport by advection with the groundwater to 

occur. Generally, dynamic and reversible processes control solubility and transport of the 

dissolved metal ions. Such process include precipitation/dissolution, adsorption/desorption, 

and ion exchange. 

Inorganics could be sorbed onto .colloidal materials, theoretically increasing their inherent 

mobility in saturated porous media. It is important to note, however, that colloids themselves 

are not mobile in most soil/water systems. 

Inorganics such as arsenic and chromium depend upon speciation to influence their mlobility. 

Speciation varies with the chemistry of the environmental medium and temporal Ifactors. 

These variables make the site-specific mobility of an inorganic constituent difficult to assess. 

5.2 Potential Sources and Migration Routes 

This section discusses potential sources and migration routes for the development of exposure 

routes. Potential sources and potential migration routes in conjunction with fate and 

transport information are combined to summarize a site-conceptual model of potential 

exposure. Once the site-conceptual model is developed, exposure pathways to be retained for 

quantitative evaluation can be selected. 

Potential sources of contaminants in the surface and subsurface soils are discussed in Section . 

4.0, Nature and Extent of Contamination. The migration of potential contaminants from 

these sources can potentially occur by the following routes: 

Vertical migration of potential contaminants from surticial soils to subsurface soils; 

Leaching of potential contaminants from subsurface soils to the water-beaqng zones; 
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TABLE 5-2 

RELATIVE MOBILITIES OF INORGANICS AS A FUNCTION OF 
ENVIRONMENTAL CONDITIONS (Eh, pH) 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Environmental Conditions 

Relative Mobility 

Oxidizing Acidic 
Neutral/ 
Alkaline 

- 

Reducing 

Very high 

High se, zn Se, Zn, Cu, 
Ni, Hg, Ag 

Medium Cu, Ni, Hg, As, Cd 
Ag, As, Cd 

LOW Pb, Ba, Se Pb, Ba, Be 

Very Low Fe, Cr Cr 

Notes: 
Se = Selenium Cd = Cadmium 
Zn = Zinc Ba = Barium 
cu = Copper Pb = Lead 
Ni = Nickel Fe = Iron 
Hg = Mercury Cr = Chromium 
Ag = Silver Be = Beryllium 
AS= Arsenic Zn = Zinc 

Se 
- 

- 
As, Cd 

- 
Pb, Ba, Be 

- 
Cr, Zn, Cu, Cr, Se, Zn,, 
Ni, Hg, Ag Cu, Ni, Hg, 

Pb, Ba, Be, 
Ag 

Source: Swartzbaugh, et al. “Remediating Sites Contaminated with Heavy 
Metals.” Hazardous Materials Control, November/December 1992. 
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Surface runoff from the Lots 201, Lots 203, and the Wooded and Ravine areas to Wallace 

Creek and Bear Head Creek; 

Vertical migration from shallow water-bearing zones to deeper flow systems; 

Horizontal migration in groundwater via groundwater flow; 

Groundwater discharge into local streams or rivers; and 

On-site atmospheric deposition of windblown dust. 

The potential for a contaminant to migrate spatially and persist in environmental media are 

important in the estimation of potential exposure. 
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6.0 PUBLIC HEALTH ASSESSMENT 

6.1 Introduction 

This section presents the Public Health Assessment (PHA) or Risk Assessment for Operable 

Unit No. 2 (OU No. 2) (Sites 6,9, and 82). The ecological risk assessment is presented under 

separate cover. 

In order to estimate potential human health effects associated with OU No. 2., the study area 

has been divided into four areas of concern. These areas are Site 9 (Fire Training Pit at Piney 

Green Road), Site 6 (Open Storage Lots 201 and 203), and Site 6 (Wooded Areas and IRavine) 

and Site 82 (Piney Green Road VOC Site). The OU has been divided into the areas based upon 

the current access to the aforementioned areas. The following is a description of accessibility 

by potential receptors to these areas of concern: 

l Site 9 is currently used for fue-fighting training and is non-restricted. 

l Lot 201 is currently active, but is a restricted area because the boundary is defied by 

a locking fence 

l Lot 203 is an inactive site with a bordering secure fence to prevent access 

l Site 6 (Wood Areas and Ravine) and Site 82 are unrestricted 

Soil data collected from each of these areas will be used in estimating the potential human 

health risks under future and current exposure scenarios. The human health assessment for 

future groundwater use considers groundwater data collected from entire OU No. 2 area and 

not individuax areas of concern. Groundwater data is not subdivided because it is cont;inuous 

beneath OU No. 2. 

Future residential human exposure to surface water and sediments will be assessed separately 

for Wallace Creek and Bear Head Creek. 

Current biota exposure will be assessed based on fish samples collected from Wallace Creek. 
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The PHA process evaluates the analytical data generated during the sampling and analytical 

phase of the RI, identifying areas of interest and contaminants of concern with respect to 

geographical, demographic, physical and biological characteristics of the study area. These, 

combined with the current understanding of physical and chemical properties of the site- 

associated constituents (with respect to environmental fate and transport processes), are then 

used to estimate the concentrations of contaminants at the end points of logical exposure 

pathways. Finally, contaminants intakes by hypothetical receptors are determined and 

combined with the toxicological properties of the contaminants to estimate (inferentially) the 

potential public health impacts and environmental effects posed by constituents detected at 

the sites. 

The PHA investigates the potential for contaminants of potential concern to affect human 

health and/or the environment, both now and in the future, under a “no further relmedial 

action scenario.” 

The PHA for OU No. 2 is conducted in accordance with current USEPA’s Risk Assessment 

Guidance (USEPA, December 1989 and March 25,199l). 

The components of the PHA include: 

0 identification of potential contaminants of concern; 

l the exposure assessment; 

a the toxicity assessment; 

l risk characterization and environmental effects; 

l uncertainty analysis; and 

& conclusions of the PHA and potential site risk. 

This PIiA is divided into seven sections, including the introduction. Section 6.2 establishes 

the criteria for the selection of Contaminants of Potential Concern (COPCs). The COP& are 

chosen, for each media at each site, from an overall list of contaminants detected at the site. 

Section 6.3 discusses the site characteristics, identifies potential human exposure pathways, 

and describes potential current and future exposure scenarios. Section 6.4 presents the 

estimation of potential exposure, discussing the estimation of daily intakes, incremental 

cancer risks and hazard indices. In addition, advisory criteria for the evaluation of human 

health is discussed. Section 6.5 discusses the risk characterization. Section 6.6 discusses the 
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i 
n. 

sources of uncertainty in the PHA. Section 6.7 provides a summary of the potential human 

health impacts in the form of total site risks. 

6.2 Contaminants of Potential Concern 

COPCs are site-related contaminants used to quantitatively estimate human exposures and 

associated potential health effects. Six environmental media were investigated during this 

RI. These are surface soils, subsurface soils, groundwater, surface water, sediments, and 

biota. This section presents the selection of COPCs for surface soil, subsurface soil, 

groundwater, surface water, and sediments. The discussion of fmdings presented in 

Section 4.0, Nature and Extent of Contamination, were used as the basis for this section. 

6.2.1 Criteria for Selecting Contaminants of Potential Concern 

The criteria to be used in selecting the COPCs from the constituents detected during the field 

sampling and analytical phase of the investigation are prevalence, mobility, persistence, and 

toxicity. The criterion chosen to establish the COPCs is based on the guidance in the 

USEPA’s Risk Assessment Guidance for Superfund (USEPA, 1989). A comparison to 

contaminant-specific criteria will also be considered in the selection of COPCs. A brief 

description of the selection criteria used in choosing f-1 COPCs is presented below. A 

contaminant does not need to fit into all of these categories in order to be retained as a 

contaminant of concern. 

HISTORICAL INFORMATION 

The association of contaminants with site activities based on historical information will be 

used along with the following procedures to determine retention or elimination of 

contaminants. 

PREVALENCE 

The frequency of,positive detections in sample sets and the level at which a contaminant is 

detected in a given medium are factors that determine prevalence in a given medium. The 

judicious use of data is used in setting limits on the inclusion of infrequently detected 

contaminants. A minimum frequency of detection equal to or greater than five percent (at 

least 20 samples of a medium are needed) can warrant the inclusion of a contaminant as a 
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COPC. Prevalence of a contaminant can also be determined by comparison of site 

concentrations to background concentrations if site background data are available. 

MOBJLITY 

The physical and chemical properties of a contaminant are responsible for its transport in the 

environment. These properties, in conjunction with site conditions, determine whether a 

contaminant, will tend to volatilize into the air from, surface soils or surface waters, or be 

transported via advection or diffusion through soils, groundwaters, and surface waters. 

Physical and chemical properties also describe a contaminant’s tendency to adsorb onto 

soil/sediment particles. Environmental mobility can correspond to either an increased or 

decreased potential to affect human health and/or the environment. 

PERSISTENCE 

The persistence of a contaminant in the environment depends on factors such as the microbial 

content of soil and water, organic carbon content, the concentration of the contaminant, 

climate, and the ability of the microbes to degrade the contaminant under site conditions. In 

addition, chemical degradation (i.e. hydrolysis), photochemical degradation and. certain fate 

processes such as sorption may contribute to the elimination or retention of a particular 

compound in a given medium. 

TOXICITY 

The potential toxicity of contaminant is an important consideration when selecting COPCs for 

further evaluation in the human health assessment. Some effects considered in the selection 

of COPCs include carcinogenicity, mutagenicity, teratogenicity, systemic effects, and 

reproductive toxicity. Bioaccumulation and bioconcentration properties may affect the 

severity of the toxic response in an organism and/or subsequent receptors and are evaluated if 

relevant data exist. 

Despite their inherent toxicity, certain inorganic contaminants are essential nutrients. 

Essential nutrients need not be considered for further consideration in the quantitative risk 

assessment if they are present in relatively low concentration (i,e., below base-splecifrc 

background levels or slightly elevated above naturally occurring levels), or if the contam.inant 
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is toxic at doses much higher than those which could be assimilated through exposures at the 

site. 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) 

In addition to these criteria, contaminant concentrations can be compared to contaminant- 

specific established state and federal Applicable or Relevant and Appropriate Requirements 

(ARARs) such as Maximum Contaminant Levels (MCLs) or Ambient Water Quality Criteria 

(AWQC). 

Currently, there are no ARARs established for soil. As for water, the only enforceable 

regulatory standards are the Federal Maximum Contaminant Levels (MCLs). In addition to 

the Federal standards, the state of North Carolina has developed the North Carolina Water 

Quality Standards (NCWQS) for groundwater and surface water. Regulatory guidelines are 

used for comparative purposes to infer the potential health risks and environmental impacts 

when necessary. Relevant regulatory guidelines include Ambient Water Quality Criteria and 

Health Advisories. In addition, Region IV of the USEPA uses sediment screening values. 

Because there are no criteria established for soil, base-specific background concentrations 

‘were compiled to evaluate background levels of organics and inorganics in the surface and 

subsurface soil. Organic contaminants were not detected in the base-specific background 

samples. Therefore, it is likely that all organic contaminants detected in the stiace and 

subsurface soil, within OU No. 2, are attributable to the practices which have or are currently 

taking place within the areas of concern. 

Maximum Contaminant Levels (MCLs) - MCLs are enforceable standards for public water 

supplies promulgated under the Safe Drinking Water Act and are designed for the protection 

of human health. MCLs are based on laboratory or epidemiological studies and aplply to 

drinking water supplies consumed by a minimum of 25 persons. They are designed for 

prevention of human health effects associated with a lifetime exposure (70-year lifetime) of an 

average adult (70 kg) consuming 2 liters of water per day. MCLs also consider the technical 

feasibility of removing the contaminant from the public water supply. 

North Carolina Water Quality Standards (Groundwater) - NCWQSs am the maximum 

allowable concentrations resulting from any discharge of contaminants due to the land or 
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waters of the state, which may be tolerated without creating a threat to human health or 

which otherwise render the groundwater unsuitable for its intended purpose. 

Health Advisories - HAS are guidelines developed by the USEPA Offrce of Drinking Water 

for nonregulated constituents in drinking water. These guidelines are designed to consider 

both acute and chronic toxic effects in children (assumed body weight 10 kg) who consume 

1 liter of water per day or in adults (assumed body weight 70 kg) who consume 2 liters of water 

per day. Health Advisories are generally available for acute (1 day), and subchronic (10 days), 

and chronic (longer-term) exposure scenarios. These guidelines are designed to consider only 

threshold effects and, as such, are not used to set acceptable levels of potential human 

carcinogens. 

Ambient Water Quality Criteria (AWQC) - AWQC are non-enforceable regulatory 

guidelines and are of primary utility in assessing acute and chronic toxic effects in aquatic 

systems. They may also be used for identifying the potential for human health risks. A’WQCs 

consider acute and chronic effects in both freshwater and saltwater aquatic life, and potential 

carcinogenic and noncarcinogenic health effects in humans from ingestion of both water 

(2 liters/day) and aquatic organisms (6.5 grams/day), or from ingestion of water alone 

(2 liters/day). The AWQC$ for the protection of human health for potential carcinogenic 

substances are based on the USEPA’s specified incremental cancer risk range of one 

additional case of cancer in an exposed population of 10,000,000 to 100,000 (i.e. the 10%7 to 

1 OE-5 range). 

North Carolina Water Quality Standards (Surface Water) - The NCWQSs for surface 

water is the standard concentration, that either alone or in combination with other wastes, in 

surface waters that will not render waters injurious to aquatic life or wildlife, recreational 

activities, public health, or impair the waters for any designated use. 

Sediment Screening Values - SSVs were developed by the National Oceanic and 

Atmosphere Administration (NOAA). This screening method for aquatic (marine and _ 

freshwater) organisms was developed for each contaminant having s&icient data available. 

Adverse effects on the biota are considered probable if the contaminant concentrations are 

above the Effects Range-Median (ER-MI. If contaminant concentrations are between the 

Effects Range-Low (ER-L) and the ER-M adverse effects are considered possible. 

Concentrations below the ER-L indicate that adverse effects are unlikely. 
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The remaining sections apply the aforementioned selection criteria beginning with the 

prevalence of detected analytical results in each medium of interest to establish a preliminary 

list of COPC for OU No. 2 (Sites 6,9 and 82). Once this task has been completed, a final list of 

media-specific COPCs will be selected based on the remaining criteria (persistence, mobility, 

toxicity, and ARARs). 

6.2.2 Selection of Contaminants of Potential Concern 

The following paragraphs present an overview of the analytical data obtained for each 

medium, at each site during the RI and the subsequent selection or elimination of COPCs 

using prevalence as a criterion. 

In accordance with current USEPA Risk Assessment Guidance to prevent the inclusion of non- 

site-related contaminants in the risk assessment, the concentration of contaminants detected 

in blanks (i.e., trip, field, or laboratory) must be compared with concentrations of the same 

contaminant detected in site samples. In this sample set, it is impossible to associate specific 

blanks and data. Therefore, blank data is compared to the entire sample data set. 

For the purposes of selecting COPC, samples containing detectable levels. of common 

laboratory contaminants (i.e., acetone, methylene chloride, and phthalate esters) will be 

retained only if the concentrations exceed ten times the maximum amounted detected in any 

blank. If all samples contain levels of common laboratory contaminants that are less than ten 

times the level of contamination noted in the blank, the contaminant will be completely 

eliminated from the data set. 

When assessing soil concentrations the method detection limit and percent moisture were 

taken into account in order to correlate aqueous and solid detection limits. 

Due to the size of the analytical database, the analytical findings, frequency of detection, and 

maximum concentration summaries for each media and area of concern are presented in 

Appendix L. 
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6.2.2.1 &i& 

Site 9 

Pesticide contaminants 4,4’-DDE, 4,4’-DDT were detected in 4 of 7, and 5 of 7 samples, 

respectively across the area with no apparent trend with depth or area. Given that the history 

of Site 9 is associated with fuels and solvents, the low concentrations of pesticides, and that 

widespread pesticide use has been practiced across the base, pesticides will not be retained as 

COPCS. 

The volatile contaminants acetone, l,l,l-trichloroethane, tetrachloroethene, and toluene were 

detected. l,l,l-trichloroethane and tekachloroethene were infrequently detected in 1 of 7 

samples. *Therefore, these contaminants will not be retained as contaminants of concern. In 

addition, the presence of acetone and toluene is due to laboratory interference and not an 

actual indication of site conditions. 

The concentration of PAH contaminants pyrene (max. 59 &kg) and benzo(b)fluora:nthene 

(max. 46 @kg), detected in training pit soil, and the infrequent detection (pyrene 1 o:f 7 and 

benMbM.luoranthene 1 of 7) does not warrant that these contaminants be included as 

contaminants of potential concern. In addition, the prevalence of bis(2-ethylhexyl)phthalate 

is laboratory related and not an indication of site conditions. 

The inorganic contaminants barium, chromium, cobalt, copper, lead, manganese, mercury, 

vanadium, and zinc were detected intermittently across the site with no apparent tren.ds. In 

addition, the concentrations of positive detects for these inorganics are less than two times the 

site-specific background concentrations. They will not, therefore, be considered COPCs. 

Tables 61 and 6-2 present the range of positive detections and frequency of positive detections 

for the organic and inorganic contaminants detected in Site 9 surface and subsurface soil. In 

addition, Table 6-2 presents a comparison to base-specific background levels for inorganics. 

Site 6 Lot 201 

Soil samples in this area were collected from three grid areas (i.e, grid locations 201A, 201B 

and 2OlC) in order to define the extent of contamination at the suspected pesticide and PCB 

storage areas. 
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Pesticides and PCBs detected with sufficient frequencies great enough for inclusion as COPCs 

in this area include; die&in, 4,4’-DDD, 4,4’-DDT, and PCB-1260. The contaminants alpha 

and gamma chlordane were detected in only 1 of 96 samples, and PCB-1248 was detected in 1 

of 87samples therefore, these contaminants will not be retained as COPCs for further 

evaluation. 

The volatile contaminants acetone and methylene chloride were not retained as COPCs due to 

their presence in field or laboratory blanks. The volatile contaminant l,l,l-trichloroethane 

was infrequently detected (3 of 19 samples), at low concentrations ranges (2.0 to 42 &kg), 

therefore, this contaminant will not be retained. 

PAHs were detected throughout the site. The semivolatile contaminants chrysene, 

benzo(b)fluoroanthene, 1,6dichlorobenxene, fluoranthene, and pyrene were detected at 

frequencies which warrant the inclusion of these PAHs as COPCs. The I?AHs 

benzo(a)anthracene, benxo(klfluoranthene, benzo(a)pyrene, and phenanthrene were detected 

in 1 of 17 samples therefore they will not be retained as COPCs for further evaluation. In 

addition, the presence of bis(2-ethylhexyl)phthalate and di-n-octyl phthalate are the result of 

blank contamination and therefore will not be retained as COPCs. 

The prevalence and/or the level of detection of inorganic constituents arsenic, cadmium, 

chromium, manganese and zinc warrant that these inorganics be retained as COPCs. 

Although frequently detected, barium concentrations are within the range of site-specific 

background concentrations. Therefore, barium will not be retained as a COPC. 

Tables 6-3 and 6-4 present the range of positive detections and frequency of positive detections 

for the organic and inorganic contaminants detected in the surface and subsurface soil at Site 

6 Lot 201. 

Site 6 Lot 203 

These soil samples were collected from the area designated as Lot 203 Open Storage Area. 

Within this area sampling grids (i.e. 203OSA, 203DDT, and 203PCB) were established to 

define areas of contamination. 
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Pesticides 4,4’-DDD, 4,4’-DDT, and 4,4’-DDE were frequently detected in the surface soil 

therefore, these pesticides will be retained as COPCs. The pesticides dieldrin and endrin were 

also considered prevalent in this area and are retained as COP&. Other pesticides, 

endosulfan II (1 of 581, alpha chlordane (3 of 58) and gamma chlordane (1 of 581 were detected 

infrequently and consequently will not be retained as COPCs. PCB-1260 was prevalent in soil 

samples collected from this area and has been retained as a COPC. PCBs 1248 (1 of 121 and 

1254 (2 of 12) were infrequently detected in this area and consequently will not be retained as 

COPCS. 

The prevalence of volatile organics, in this area, does not warrant the retention of any of these 

as COPCs for further evaluation. The infrequent detection and low concentrations of acetone 

(2 of 28) and toluene (1 of 28) detected in area soil samples indicate that these contaminants 

are blank related and not truly indicative of area-specific conditions. In addition, l,l,l- 

trichloroethane was detected in 2 of 28 samples and does not warrant retention as a COPC. 

Semivolatile contaminants benzo(a)anth.racene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

benso(alpyrene, chrysene, 1,4dichlorobenzene, fluoranthene, indeno(l,2,3-cdlpyrene, and 

pyrene were detected at frequencies that were greater than five percent. Therefore, these 

contaminants have been retained as COPCs. Other semivolatiles (i.e., naphthalene, 

carbazole, and butyl benzyl phthalate) do not warrant consideration as COPCs. These 

contaminants were either detected at frequencies less than five percent (35 samples in sample 

data set) or are a result of blank contamination. 

The inorganic constituents arsenic, barium, cadmium, chromium, manganese, and zinc were 

detected throughout the area at concentrations above site-specific background levels and, 

therefore, will be retained as COPCs. Other inorganics (i.e., antimony, beryllium, copper, and 

nickel) were infrequently detected and/or detected at concentrations which are less than two 

times site-background and will, therefore, not be retained as COPCs. 

The range of positive detects and number of positive detects for surface and subsurface soil 

organ& and inorganics are presented in Tables 6-5 and 66, respectively. 

Site 6 (Wooded Areas and Ravine) and Site 82 

The wooded areas and ravine consist of grid areas 201N (North), 201E (East), 2015 (South) 

which bound Lot 201, and Site 82 which is the wooded area north of Lot 203 bounded by 
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Wallace Creek to the North, Piney Green Road to the East, and Holcomb Boulevard to the 

West. In addition, samples from the grid designated as 2030SA and the ravine were included 

as part of the wooded area and ravine. 

The pesticides 4,4’-DDD, 4,4’-DDD, 4,4’-DDT, dieldrin and endrin were prevalent in the 

wooded and ravine areas. Consequently, these pesticides warrant retention as COPCs. 

Alpha-chlordane was infrequently detected, 1 of 83 samples, in the surface soil, therefore, it 

will not be retained as a COPC. PCB-1260 was detected in 7 of 83 soil samples in the area at 

concentrations ranging from 63 to 26,000 pg./kg. PCB-1260 is therefore retained as a COPC. 

The volatile contaminants bromomethane, chloromethane were detected in 2 of 83 soil 

samples, and 1,2dichloroethene, trichloroethene, benzene, 1,1,2,2-tetrachloroethane, and 

toluene were detected in 1 of 83 soil samples. Consequently, these contaminants were not 

retained as contaminants of concern due to their infrequent occurrence in the soil. Low levels 

of acetone detected in 3 of 83 soil samples can be attributed to blank contamination. 

Therefore, acetone will not be retained as a COPC. 

Semivolatiles were detected throughout the areas sampled. PAH contaminants anthracene, 

benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 

indeno(l,2,3+dlpyrene, chrysene, dibenz(a,h)anthracene, fluoranthene, and pyrene were 

prevalent in these areas and will be retained as COPCs. In addition, 1,4xlichlorobenzene and 

phenol were retained as COPCs. 

Inorganic contaminants arsenic, barium, cadmium, chromium, manganese, vanadium and 

zinc were retained as contaminants of concern due to their prevalence and/or their 

concentration above site-specific background. 

Tables 6-7 and 6-8 present the organic and inorganic range of positive detects and frequency of 

positive detects in the surface and subsurface soils in the wooded areas and ravine. 

6.2.2.2 Groundwater 

Groundwater bearing zones flowing beneath OU No. 2 have not been segregated for this 

discussion. Groundwater elevation data collected during this investigation indicates that 

Bear Head Creek, which runs between the two sites on the surface, does not act as a hydrologic 

boundary between the groundwater at the two sites. Since there is no natural boundary 
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between them, groundwater quality data from the two sites will be combined for the selection 

of contaminants of concern. 

Pesticides and PCBs were not detected in the groundwater, therefore, they do not warrant 

inclusion as COPCs. 

The volatile organic compounds bromodichloromethane, 1,2-dichloroetbane, 

l,l-dmhloroethene, 1,1,2-trichloroethane, vinyl chloride, chlorobenzene, T-1,2-dichloroethene, 

tetrachloroethene, ethylbenzene, total xylenes, 1,1,2,2-tetrachloroethane, :l,l,l- 

trichloroethane and trichloroethene were prevalent in the groundwater and will be retained 

as COPCs. Volatile organic compounds 2-chloroethylvinylether, chloroform, and methylene 

chloride were not frequently detected compounds and are attributable to field or laboratory 

blanks and, therefore, do not merit inclusion as COPCs. 

The semivolatile organic compounds 2-chlorophenol, dimethyl phthalate were detected at 

frequencies less than five percent (1 of 49 samples), and bis(2-ethylhexyljphthalate can be 

attributed to blank contamination. These contaminants will not be retained as COPC. Phenol 

was detected at low levels in 8 of 49 samples and will be retained as a COPC. 

The inorganic constituents antimony, arsenic, barium, beryllium, chromium, copper, lead, 

manganese, mercury, nickel, vanadium, and zinc were retained as COPCs due to their 

prevalence in the total metal fraction of the groundwater. 

Table 6-9 presents a comparison between groundwater criteria and the contaminants detected 

in the groundwater. In addition, the range of positive detects and the number of positive 

detects are presented. 

6.2.2.3 Surface Water 

There are two surface water bodies (Wallace Creek and Bear Head Creek) within the 

boundaries of Operable Unit No.2. COPCs were independently selected for each of the surface 

water bodies. 
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Wallace Creek 

No pesticides/PCBs were detected in the samples collected from Wallace Creek. Therefore, 

these contaminants do not warrant inclusion as COPCs. 

Volatile organic contaminants tetrachloroethane, toluene, trichloroethene, 

T-l,%dichloroethene, and vinyl chloride were prevalent at frequencies that warrant inclusion 

as COPCs. The presence of acetone in the surface water is believed to be the result of 

laboratory or field blank contamination and therefore, will not be retained as a COPCs. 

The semivolatile organic compounds, bis(2-ethylhexyl)phthalate (5 of 28 samples)and 2,4,6- 

trichlorophenol (1 of 28 samples) will not be retained as COPCs. The prevalence of these 

contaminants and/or their presence in laboratory blanks does not warrant there inclusion as 

contaminants of potential concern. 

Inorganic constituents arsenic, barium, cadmium, chromium, copper, lead, manganese, 

mercury, nickel, and zinc will be retained as COPCs due to their prevalence in the surface 

water. 

Table 6-10 presents a comparison of detected contaminants to surface water criteria. In 

addition, the number of positive detects and range of detects are presented in this table. 

Bear Head Creek 

Organic contaminants were not detected in any of the surface water samples collected. from 

Bear Head Creek. The presence of diethyl phthalate and bis(2-ethylhexyl)phthalate are 

attributable to laboratory blank contamination and not indicative of site-specific conditions. 

Consequently, no organic contaminants will be retained as COPCs. 

Inorganic constituents barium, chromium, copper, lead, manganese, mercury, nickel, 

vanadium, and zinc will be retained as COPCs due to their prevalence in the surface water. 

Inorganic constituents antimony, arsenic, beryllium, cadmium, cyanide, cobalt, selenium, and 

thallium were not detected. 
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Table 6-11 presents a comparison of the detected contaminants to established surface water 

criteria. In addition, the frequency of positive detects and the range of positive of detects are 

presented in this table. 

Ravine 

Surface water data collected from the Ravine will not be used to evaluate a risk to human 

health. The flow of surface water in the Ravine has been described as intermittent and, 

surface water sampling locations used for this investigation may no longer exist which would 

impact the frequency and duration of exposure required to conduct a human health 

assessment. Therefore, in order to qualitatively assess the surface water, contalminant 

concentrations were compared to NCWQSs and Federal AWQCs. Table 6-12 presents the 

number and range of contaminants detected in the Ravine surface water along with a 

comparison to NCWQSs and Federal AWQCs. 

6.2.2.4 Sediment 

Sediment samples were collected from Wallace Creek and Bear Dead Creek within the 

boundaries of OU No. 2, and at upstream and downstream locations. Contaminants of concern 

were independently selected for each of the sediment areas. 

Wallace Creek 

Pesticides (dieldrin, 4,4’-DDD, 4,4’-DDT and 4,4*-DDE) were detected at frequencies and 

concentrations that warrant inclusion as COPCs. No other pesticides were detected in the 

sediment. PCB-1260 was detected at a frequency that warrants inclusion as a COPC. 

The volatile contaminants toluene, 1,2dichloroethene, and total xylenes were detected in the 

sediment. These organic contaminants were retained as COPCs based on their toxicity 

potential. Volatile contaminants acetone, methylene chloride, 2-butanone, and carbon 

disulfide are believed to be attributable to field or laboratory blank contamination. These 

contaminants will, therefore, not be included as COPCs. 

Semivolatiles were detected throughout Wallace Creek. The frequencies of 

benzo(a)anthracene, benzo(a)pyrene, chrysene, fluoranthene, and pyrene warrant their 

inclusion as COPCs. Although detected, the frequency (less than five percent) and 
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concentration level do not warrant the inclusion of benzo(b)fluoranthene, 

benzo(k)fluoranthene, phenanthrene and phenol as a COPCs. In addition, the presence of 

bis(2-ethylhexyl)phthalate, butyl benzyl phthalate, and diethyl phthalate are believed to be 

laboratory blank related. Therefore, these contaminants will not be retained as COP& 

Inorganic constituents arsenic, beryllium, chromium, copper, lead, manganese, nickel and 

zinc were detected at frequencies and concentrations that warrant inclusion as COPCs. 

Frequency and range of contaminants detected in the sediment samples are presented in Table 

6-13 along with a comparison to SSVs. 

Bear Head Creek 

Pesticide/PCB contaminants 4,4’-DDD, 4,4’-DDT, 4,4*-DDE and PCB-1260 were detected 

throughout Bear Head Creek. The prevalence of these contaminants warrants that they be 

retained as COPCs. Alpha-chlordane was detected in 1 of 20 samples, therefore, it will not be 

retained as a COPC. 

Volatile constituents benzene, ethylbenzene, and tetsachloroethane were retained as COPCs. 

These contaminants were retained based on their toxicity and prevalence in this media.. The 

presence of acetone, 2-butanone, and methylene chloride are believed to be the result of field or 

laboratory blank contamination. Therefore, these contaminants do not warrant being 

retained as COPCs. 

Semivolatile contaminants (benzo(a)pyrene, benzo(b)fluoranthene, and pyrene were retained 

as COPCs. These contaminants were prevalent in this media. The contaminants 

l&dichlorobenzene (1 of 20) and indeno(l,2,3-cd)pyrene (2 of 20) were infrequently detected 

at low concentrations in this media. Therefore, they will not be retained as COPCs. 

Inorganic constituents arsenic, barium, beryllium, cadmium, chromium, manganese, 

vanadium, and zinc were prevalent in the soil and have been retained as COPCs. 

Table 6-14 presents the frequency and range of contaminants detected in the sediment 

samples compared to SSVs. 
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Ravine 

A human health assessment will not be conducted on sediment contaminants detected in the 

Ravine. However, in order to qualitative assess conditions in the Ravine, concentrations of 

contaminants detected in the Ravine are compared to SSVs. The range and frequency of 

contaminants detected in the Ravine along with a comparison to SSVs are presented in 

Table 6-15. 

Biota 

Pesticide/PCB contaminants 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, endrin and PCB-1260 were 

frequently detected in filet samples. In addition, inorganic contaminants beryllium, cadmium 

and mercury were detected in the fish, therefore, for evaluation purposes these contaminants 

will be retained as COPCs. 

6.2.2.5 Summarv of COPCs 

Table 6-16 presents a detailed summary of potential COPCs in each environmental medium 

sampled at OU No. 2 (Site 6,9 and 82). 

6.3 Exposure Assessment 

This section develops the potential human exposure pathways at OU No. 2 and the rationale 

for their evaluation. Potential source areas and potential migration routes in conjunction 

with contaminan t fate and transport information are combined to produce a conceptual model. 

Exposure pathways to be retained for quantitative evaluation are subsequently selected, 

based on the conceptual site model. 

6.3.1 Site Conceptual Model of Potential Exposure 

A site conceptual model of potential sources, migration pathways and human receptors is 

developed which encompasses all potential routes of exposure both now and in the future. 

Figure 6-l presents the diagram of the conceptual site model for OU No. 2. Future potential 

exposure to contaminants is also addressed on Figure 6-1 (see Volume 2 of 2 Figures) under a 

no remedial action scenario. Inputs to the site conceptual site model include qualitative 

descriptions of current and future land use patterns in the vicinity of OU No. 2. All available 
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analytical data and meteorological data are considered in addition to general understanding 

demographics of surrounding ecological habitats. For this information, the following list of 

potential receptors was developed for inclusion in the quantitative health risk analysis:: 

l Future onsite residents (child and adult); 

a Onsite civilian base employees; 

l Recreational users (adolescent and adult) of Wallace Creek and Bear Head Creek, and 

l Adult fuher persons who recreationally ingest f=h 

6.3.2 Exposure Pathways 

This section describes the potential exposure pathways presented on Figure 6-1 associated 

with each medium and each potential human receptor group, then qualitatively evaluates 

each pathway for further consideration in the quantitative risk analysis. Table 6-17 presents 

a generalized summary of potential human exposure scenarios discussed in this section. 

6.3.2.1 Surface Soils 

Surface soil samples were collected on-site from each area of concern (Site 9, Site 6 Lot 201, 

Site 6 Lot 203, and Site 6 Wooded Areas and Ravine, and Site 82). Potential direct contact 

exposures to these soils may possibly occur through the incidental ingestion and absorption 

via dermal contact with surface soil containing potential COPCs. Dermal intakes may result 

following dermal contact with soils containing potential COPCs. Incidental ingestion of soil 

may also occur by oral contact with hands, arms, or food items which soil particles have 

adhered. 

Receptors most likely to be exposed via dermal contact and incidental ingestion include future 

residential children and adults, and current and/or civilian base employees. 

Therefore, both incidental ingestion and dermal contact for future residential children and 

adults, current, and future civilian base employees will be retained for quantitative risk 

evaluation. Inhalation of wind-borne particulates will also be addressed for all receptors. 
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6.3.2.2 Subsurface Soils 

Potential exposure to subsurface soils is limited to on-site construction workers. The Base 

Master Plan for Camp Lejeune indicates that the OU No. 2 area will continue to be used for 

open storage with no permanent structures planned. Because it is difficult to predict where 

construction activities would take place resulting in potential exposure, and it is not 

justifiable to assume that extensive excavation will be performed at the areas of concelm, the 

exposure pathways associated with this medium will not be retained for quanti.tative 

evaluation. 

6.3.2.3 Groundwater 

Currently the shallow groundwater in this area is not used as a potable supply source for 

residents or base personnel. However, under a future scenario the major potential exposure 

pathways for the use of on-site groundwater are ingestion and dermal contact. On-site wells 

will he retained for the assessment of future potential exposure to residential child and adult, 

and civilian employee receptors. Ingestion scenarios will be evaluated for all receptor groups. 

Per USEPA Region IV guidance, potential exposure to receptor via inhalation during 

showering and cooking does not need estimated at this time. 

6.3.2.4 Surface Water/Sediments 

The two surface water bodies which flow within the borders of OU No. 2 contain site-related 

COPCs. Wallace Creek runs in a westerly direction, from Piney Green Road to Hol,comb 

Boulevard, in the northern part of the OU. Bear Head Creek flows in a westerly direction, 

between Piney Green and Holcomb Boulevard, and is located in the southern portion of the OU 

in the area of Site 9. Currently, these waters are not used by military and/or base personnel 

for recreational purposes. The following potential human exposure pathways for both surface 

water/sediments exist: 

l Accidental ingestion of surface water and sediments during recreational use (fiuture 

residential adolescent and adult). 

l Dermal contact of surface water and sediments during recreational usage (future 

residential adolescent and adult). 
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Therefore, ingestion and direct dermal contact of surface water/sediments will be retained for 

further quantitative evaluation. 

6.3.2.5 &r 

A potential human exposure pathway exists in air through inhalation of fugitive parti.culates 

from surEace soils containing potential COPCs. Fugitive particulate emissions from the OU 

may r&ult from the wind erosion of soils. Potential COPCs adhering to these airbolme soil 

particles may be inhaled by potential future on-site residents (i.e., children and adults) and 

current civilian base employees. 

Therefore, inhalation of fugitive particulate emissions by potential future residents and 

current base employees will be retained for quantitative evaluation. Off-site receptors would 

be exposed to cuncentrations much lower than those detected in onsite air samples as a result 

of the dilution characteristics of ambient air and the wooded areas which separate the facility 

from the nearby receptors. 

6.3.2.6 Biota 

Current and future adult residents could catch and consume fuh from Wallace Creek, thereby 

being exposed to COPCs accumulated in the edible portions of fish. 

Recreational f=hing does occur on Wallace Creek, therefore, ingestion of fish by current and 

future fmher persons is retained for quantitative evaluation. 

6.3.3 Quantification of Exposure 

The concentrations used in the estimation of chronic daily intakes must be representative of 

the type of exposure being considered. 

Exposure to groundwaters, sediments and surface waters can occur discretely or at a number 

of sampling locations. These media are transitory in that. concentrations change frequently 

over time. Averaging transitory data obtained from multiple locations is difficult and requires 

many more data points at discrete locations than exist within OU No. 2. As a result, the best 

way to represent groundwater, sediment, and surface water contaminants from an exposure 

standpoint is to use a representative exposure concentration. 
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Soils are less transitory than the aforementioned media and in most cases, exposure occurs 

over a wider area (i.e., residential exposure). Therefore, an upper confidence interval is used 

to represent a soil exposure concentration. 

Since all the data sets originate from a skewed underlying distribution and since lognormal 

distribution best fits the majority of environmental data sets, the lognormal distribution is 

used to represent all facility media. This ensures conservatism in the estimation of chronic 

daily intake associated with potential exposures. Ninety-five percent upper confidence 

intervals derived for log-normal data sets (95 percent U.C.L.) produce concentrations in excess 

of the ninety-five percent interval derived assuming normality. For the sake of conservatism, 

the 95 percent U.C.L. for the lognormal distribution will be used for each contaminant in a 

given data set for quantifying potential exposure. In cases where the 95 percent U.C.L. for a 

contaminant exceeds the maximum detected value in a given data set, the maximum result 

will be used in the estimate of exposure of the 95 percent U.C.L. 

Maximum values, arithmetic means, geometric means, standard deviations, and 95 percent 

U.C.L.s are presented in Appendix L and Appendix M. Determination of the 95 percent U.C.L. 

is provided in Appendix M. 

6.3.4 Calculation of Chronic Daily Intakes 

In order to numerically estimate the risks for current and future human receptors at 

OU No. 2., a chronic daily intake (CDI) must be estimated for each COPC in every retained 

exposure pathway. 

The following paragraphs present the general equations and input parameters used in the 

calculation of CDIs for each potential exposure pathway. Input parameters are taken. from 

USEPA’s default exposure factors guidelines where available and applicable. All inputs not 

defined by USEPA are derived from USEPA documents concerning exposure or best 

professional judgement. All exposure assessments incorporate the representative 

contaminant concentrations in the estimation of intakes. Therefore, only one exposure 

scenario was developed for each exposure route/receptor combination. 
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Carcinogenic risks are calculated as an incremental lifetime risk, and therefore inclorporate 

terms describing to represent the exposure duration (years) over the course of a lifetime (70 

years, or 25,550 days). 

Noncarcinogenic risks, on the other hand, were estimated using the concept of an average 

annual exposure. The intake incorporates terms describing the exposure time and/or 

frequency that represent the number of hours per day and the number of days per year that 

exposure occurs. In general, noncarcinogenic risks for many exposure routes (e.g. soil 

ingestion> are greater for children than for adults because of the differences in body ,weights 

and similar or higher ingestion rates. 

Current and future exposure scenarios consider 1 to 6 year old children weighing 15 kg:, 7 to 16 

year old adolescents weighing 45 kg, and adults weighing 70 kg on average. For base 

personnel an exposure duration of 25 years was used to estimate a working lifetime. 

6.3.4.1 Incidental Ingestion of Surface Soil 

The CD1 for COPCs detected in surface soil can be estimated for all potential human receptors 

and was expressed as: 

CD1 = CxIBxCFxFixEFxED 
BWxAT 

Where: 

C = 

IR = 

CF = 

Fi = 

EF = 

ED = 

BW = 

AT = 

Contaminant concentration in surface soil (mg/Kg> 

Ingestion rate (mg/day) 

Conversion factor (lOE-6 Kg/mg) 

Fraction ingested from source (dimensionless) 

Exposure frequency (days/year) 

Exposure duration (years) 

Body weight (kg> 

Averaging time (days) 

f-“--- The following paragraphs discuss the exposure assumptions used in the estimation of 

potential COPCs associated with the potential ingestion of soils. 
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Base Personnel 

During the course of maintenance activities at OU No. 2, base personnel could potentially be 

exposed to potential COPCs by the incidental ingestion of surface soils. 

The IR for base personnel exposed to surficial soils was assumed to be 100 mg/day 

(USEPA, 1989) and that 100 percent of the exposure was with facility soils containing COPCs. 

An exposure frequency (EF) of 250 days per year was used in conjunction with an exposure 

duration of 25 years. 

An averaging time (AT) of 70 .years or 25,550 days was used for exposure to potentially 

carcinogenic compounds while an averaging time of 9,125 days was used for noncarcinogenic 

exposures. An average body weight (BW) of 70 kg is used (USEPA, 19891. 

Future On-Site Residents 

Future on-site residents could potentially be exposed to COPCs in the surticial soils during 

recreational activities or landscaping activities around their homes. Children and adults 

could potentially be exposed to COPCs in soils by accidental ingestion occurring througJ1 hand 

to mouth behavior. 

Ingestion rates (IR) for adults and children in this scenario were assumed to be 100 nag/day 

and 200 mg/day, respectively. Exposure frequency (EF) for both receptor groups was assumed 

to be 350 days per year. Exposure duration (ED) was 30 years for an adult and 6 years for a 

child (USEPA, 1991). 

The body weight (BW), for a resident child was assumed to be 15 kg, representing younger 

individuals than those considered to be potential trespassers. The rationale was that the 

younger child (1 to 6years), as a resident, will have access to affected on-site soils. The body 

weight for the future resident adult is assumed to be 70 kg. 

Averaging times (AT) of 25,550 days for potential carcinogens and 10,950 days for 

noncarcinogenic constituents was used for estimating potential CDIs for adults. An AT of 

2,190 days was used to estimate potential CDIs for children potentially exposed to 

noncarcinogens. 

6-22 



CLEJ-0127203.13-08/20/93 

A summary of the exposure factors used in the estimation of soil CDIs associated with 

incidental ingestion is presented on Table 6-18. 

6.3.4.2 Dermal Contact with Surface Soil 

Chronic daily intakes associated with potential dermal contact of surface soils containing 

COPCs was expressed using the following equation: 

CD1 

Where: 

c = 

CF = 

SA = 

AF= 

Am= 

EF = 

ED = 

%W = 

AT = 

= CxCFxSAxAFxABSxEFxED 
BWxAT 

Contaminant concentration in surface soil (mg/Kgl 

Conversion factor (Kg/mg) 

Skin surface available for contact (cm? 

Soil to skin adherence factor (mg/cnG) 

Absorption factor (dimensionless) 

Exposure frequency (days/year) 

Exposure duration (years) 

Sody weight (kg) 

Averaging time (days) 

The following paragraphs discuss the exposure assumptions used in the estimation of 

potential COPCs with the potential dermal contact with soils. 

Base Personnel 

During construction activities, there is a potential for base personnel to absorb COWS by 

dermal contact. 

It was assumed that base personnel have approximately 4,300 cm2 (USEPA, 1992) of skin 

surface (SA) available for dermal exposure with COPCs. Exposed body parts are the hands, 

head, and arms. 
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Values for exposure duration, exposure frequency, body weight, and averaging time were the 

same as those used for the incidental ingestion of soil scenario. 

Future On-Site Residents 

Future on-site residents could also be potentially exposed to COPCs in on-site soil through 

dermal contact experienced during activities near their home. 

Skin surface areas (SA) used in the on-site resident exposure scenario were developed for a 

reasonable worst case scenario for an individual wearing a short sleeve shirt, shorts, and 

shoes. The exposed skin surface area is limited to the head, hands, forearms, and lower legs. 

Thus, applying 25 percent of the total body surface area results in a default of 5,300 cm2 for 

adults and 1,800 cm2 for children. The child SA was calculated using information presented in 

Dermal Exposure Assessment: Principles and ADDlications (USEPA, 1992). 

Exposure duration, exposure frequencies, body weights and averaging times were the same as 

those discussed for the accidental ingestion scenario presented previously. 

Data on soil adherence (Al?) are limited. A value of 1.0 mg/cm2 (USEPA, 1992) was used in 

this assessment. 

A summary of the soil exposure assessment input parameters for dermal contact is presented 

in Table 6-19. 

6.3.4.3 Inhalation of FuPitive Particulates 

Exposure to fugitive particulates are estimated for future residents and civilian base- 

personnel. These populations may be exposed during daily recreational or work-related 

activities. The chronic daily intake of contaminants associated with the inhalation of 

particulates can be estimated using the following equation: 

CD1 = CxIBxETxEFxEDxl/PEF 
BWxAT 
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Where: 

C = Contaminant concentration in surface soil (mg/kg) 

IR = Inhalation rate (m3/hr) 

ET = Exposure time &r/day) 

EF = Exposure frequency (days/year) 

ED = Exposure duration (years) 

l/PEF = Particulate emission factor (m3/Kg) 

BW = Body weight (Kg) 

AT = Averaging time (days) 

The following paragraphs discuss the exposure assumptions used in the estimation of 

potential COPCs with the potential inhalation of particulates. 

The PEF relates the concentration in soil with the concentration of respirable particles in the 

air due to fugitive dust emissions from surface contamination. This relationship is derived by 

Cowherd (1985). The particulate emissions from contaminated sites are due to wind erosion, 

and, therefore, depend on erodibility of the surface material. A site-specific PEF was 

estimated relating the annual average rate of respirable particulate emissions to surface and 

climatic factors which accounted for fraction of vegetated cover, observed fastest mile of wind 

speed, surface area of contamination, and frequency of disturbance. 

Base Personnel 

During work related activities,‘there is a potential for base personnel to inhale COPCs emitted 

as fugitive dust. 

It was assumed that the inhalation rate 1.25 ma/hour would be used for base personnel 

(USEPA, 1989). 

An exposure time of 8 hours/day, a normal working day, was assumed. 

Values for exposure duration, exposure frequency, body weight, and averaging time were the 

same as those used for the accidental ingestion scenario. 

6-25 



CLEJ-01272-3.13-08/20/93 

Future On-Site Residents 

Future on-site residents could also be potentially exposed to COPCs in on-site soil through 

inhalation of particulates during activities near their home. 

Inhalation rates (IN used in the on-site resident exposure scenario were 0.83 ma/hour and 0.43 

ma/hour for adults and children, respectively (USEPA, 1989). 

It was assumed that future on-site residents were exposed 16 hours/day and, 24 hours/day, for 

adults and children, respectively (USEPA, 1989). 

Exposure frequencies, duration, body weight, and averaging time were the same as those used 

for the accidental ingestion scenario. 

Table 6-20 presents the exposure factors used to estimate CDIs associated with the particulate 

inhalation scenario. 

6.3.4.4 Ingestion of Groundwater 

Shallow groundwater is not currently being used as a potable supply at OU :No. 2. 

Development of the shallow aquifer for potable use is unlikely because of the general water 

quality in the shallow zone and poor flow rates. However, there remains the possibility that 

upon closure of this facility, residential housing could be constructed and deep groundwater 

used for potable purposes in the future. 

The chronic daily intake of contaminants associated with the future potential consumption of 

groundwater can be estimated using the following general equation: 

CD1 = CxIBxEFxED 
BWxAT 

Where: 

C = Contaminant concentration is groundwater (mg/L) 

IR = Ingestion rate (liters/day) 

EF = Exposure frequency (days/year) 
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ED = Exposure duration (years) 

BW = Body weight (kg) 

AT = Averaging time (days) 

The following paragraphs discuss the exposure assumptions used in the estimation of 

potential COPCs with the potential ingestion of groundwater. 

Base Personnel 

Exposure to COPCs via ingestion of groundwater was retained as a future potential pathway 

for base personnel. 

An ingestion rate (II%) of 2.0 liter/day was used for the amount of water consumed. This value 

assumes that base personnel obtain tap water they drink from same source for 250 days/year 

[which represents the exposure frequency (EF)]. 

An averaging time (AT) of 9,125 days (25 years x 365 days/year times the ED was used for the 

noncarcinogenic compound exposure. 

The ED used for the estimation of base personnel CDIs was 25 years (working lifetime). 

Future On-Site Residents 

Exposure to COPCs via ingestion of groundwater was retained as a potential current and 

future exposure pathway for both children and adults. 

An IB of 1.0 liter/day was used for the amount of water consumed by a 1 to 6 year old child. 

This ingestion rate provides a health conservative exposure estimate (for systemic, 

noncarcinogenic toxicants) designed to protect young children who could potentially be more 

affected than adolescents, or adults. This value assumes that children obtain all the tap water _ 

they drink from the same source for 350 days/year [which represents the exposure fr-equency 

(EFH. 

An averaging time (AT) of 25,550 days (‘70 years x 365 days/year) was used for potentially 

carcinogenic compounds and 365 days/year times the ED was used for noncarcinogenic 

compound exposure. 
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The ED used for the estimation of adult CDIs was 30 years (USEPA, 1989), which represents 

the national upper-bound (90th percentile) time at one residence. The ingestion rate (IB) for 

adults was 2 liters/day (USEPA, 1989). The exposure time for noncarcinogens was 10,950 

days. 

Table 6-21 presents a summary of the input parameters for the ingestion of groundwater 

scenarios. 

6.3.4.5 Dermal Contact with Groundwater 

Groundwater is not currently being used as a potable supply at OU No. 2. However, there 

remains the possibility (however unlikely) that upon closure of this facility residential 

housing could be constructed and groundwater used for residential purposes in the future. 

The CD1 associated with the dermal contact with groundwater was estimated using the 

following general equation: 

CD1 = CxSAxPCxETxEFxEDxCF 
BWxAT 

Where: 

C = Contaminant concentration is groundwater (mg/L) 

SA = Surface area available for contact (cm2) 

PC = Dermal permeability constant (cm/hr) 

ET = Exposure time (hour/day) 

EF = Exposure frequency (days/year) 

ED = Exposure duration (years) 

CF = Conversion factor (lL/lOOOcm3) 

BW = Body weight (kg) 

AT = Averaging time (days) 

The following paragraphs discuss the exposure assumptions used in the estimation of 

potential COPCs with potential dermal contact with groundwater. 
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Base Personnel 

Base personnel could potentially be exposed to COPCs via dermal contact with groundwater 

while bathing or showering. 

It was assumed that bathing or showering would take place 250 days/year using site 

groundwater as the sole source. The whole body skin surface area (SA) available for dermal 

absorption by base personnel was estimated to be 18,150 cm2 (USEPA, 1989). 

An exposure time (ET) of 0.25 hour/day was day used to conservatively estimate the duration 

of bathing or showering. 

The exposure duration, body weight, and averaging time are the same as those used for the 

ingestion of groundwater scenario. 

Future On-Site Residents 

Children could contact COPCs through dermal contact with groundwater while bathing or 

showering. 

It was assumed that bathing would take place 350 days/year using site groundwater as the 

sole source. The whole body skin surface area @A) available for dermal absorption by children 

was estimated to be 7,880 cm2 and 18,150 cm2 for adults (USEPA, 1989). The permeability 

constant (PC) reflects the movement of a chemical across the skin and into the blood stream. 

The permeability of a chemical is an important property in evaluating actual absorbed dose, 

yet many compounds do not have literature PC values. For contaminants in which a PC! value 

has not been established, the permeability constant for water (l.OE-03 cm/hr>, will be used. 

This value may in fact be a realistic estimate of the adsorption rate of a chemical when COPC 

concentrations are in the part-per-billion range. 

Table 6-22 presents the exposure factors used to estimate CDIs associated with the ,future . 

dermal contact with COPCs in groundwater. 
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6.3.4.6 Incidenta Investion of Surface Water 

The chronic daily intake for contaminants associated with incidental ingestion of affected 

surface water can be expressed using the following equation: 

CD1 = CxlRxETxEFxED 
BWxAT 

Where: 

C = 

IEt = 

ET = 

EF = 

ED = 

BW = 

AT = 

Contaminant concentration in surface water (mg/l) 

Ingestion rate (liters/hour) 

Exposure time (hours/day) 

Exposure frequency (days/year) 

Exposure duration (years> 

Body weight (kg) 

Averaging time (days) 

The following paragraphs discuss the exposure assumptions used in the estimation of 

potential COPCs with potential accidental ingestion of surface water. 

Future On-Site Residents 

Adults and adolescents participating in recreational activities in the surface water were 

assumed to potentially ingest surface water at a rate of 50 ml/hour; (USEPA, 1989). In 

addition, a recommended exposure time (ET) of 2.6 hours/day, exposure frequency (:EF) of 

7 days/year (national average for swimming USEPA, 1992) and an exposure duration (ED) of 9 

years (age 7-16) for an adolescent, and 30 years for an adult were used (USEPA, 1989). 

A summary of the surface water exposure factors associated with incidental ingestion of 

surface water is presented in Table 6-23. 
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6.3.4.7 Dermal Contact with Surface Water 

The chronic daily intake of contaminants associated with the dermal contact of affected 

surface water can be expressed using the following general equation: 

CD1 = CxCFxSAxPCxETxEFxED 
BWxAT 

Where: 

c = 
CF = 

SA= 

PC = 

ET = 

EF = 

ED = 

BW = 

AT = 

Contaminant concentration in the surface water (mg/L) 

Conversion factor (1 liter/lOOOcm3) 

Surface area available for contact (cm21 

Permeability constant (cm/hour) 

Exposure time (hours/event) 

Exposure frequency (events/year) 

Exposure duration (years) 

Body weight (Kg) 

Averaging time (days) 

The following paragraphs discuss the exposure assumptions used in the estimation of 

potential COPCs with potential dermal contact with surface water. 

Skin surface areas used in the future on-site resident exposure scenario are 17,500 cm2 and 

13,800 cm2 for adults and children, respectively. The adult surface area is taken directl,y from 

USEPA’s Dermal Exposure Assessment: Princiules and Anulications (USEPA, 1992). The 

adolescent surface area is calculated using information presented in this publication. A total 

body surface area is derived for an adolescent by averaging the 50th and 95th percentiles of 

the total body surface reported for adolescents ‘7 to 8 years, 8 to 9 years, 9 to 10 years, 10 to 11 

years, 11 to 12 years, 12 to 13 years, 13 to 14 years, 14 to 15 years, and 15 to 16 years. 

Exposure time, frequency, and duration are the same as for the ingestion scenario. 

The exposure factors for this potential exposure pathway are summarized in Table 6-24. 
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6.3.4.8 Accidental Ingestion of Sediment 

The chronic daily intake of COPCs associated with the accidental ingestion of affected 

sediment was expressed using the following general equation: 

CD1 = CxIBxFixEFxEDxCF 
BWxAT 

Where: 

C = 

IR = 

Fi = 

EF = 

ED = 

CF = 

BW = 

AT = 

Contaminant concentration in sediment (mgKg1 

Ingestion rate of sediment (mg/day) 

Fraction ingested from source (dimensionless) 

Exposure frequency (days/year) 

Exposure duration (years) 

Conversion factor (Rg/mg) 

Body weight (kg) 

Averaging time (days) 

Future On-Site Residents 

Accidental ingestion of COPCs in sediments is also possible during recreational activities 

occurring in the surface water bodies at OU No. 2. 

An ingestion rate (IB) of 50 mg/day was used in calculating the chronic daily intake, for 

.adolescents and adults, of COPCs. The exposure frequency (EF) of 7 days/year (national 

average for swimming, USEPA, 1992) was assumed (USEPA, January, 1992). 

An exposure duration (ED) of 9 years (7 to 16 year old) was used in the estimation of potential 

COPCs for an adolescent 

A summary of exposure factors for this scenario are presented in Table 6-25. 
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6.3.4.9 Direct Contact with Sediment 

The chronic daily intake of contaminants associated with the dermal contact of affected 

sediments was expressed using the following general equation: 

CD1 

Where: 

c = 

CF = 

SA= 

Al?= 

ABs= 

EF = 

ED = 

BW = 

AT = 

= CxCFxSAxAFxABSxEFxED 
BWxAT 

Contaminant concentration in sediment (mg/Kg) 

Conversion factor (Kg/mg) 

Surface area available for contact (cmVevent1 

Adherence factor (mg/cm2) 

Absorption factor (dimensionless) 

Exposure frequency (events/year) 

Exposure duration (years) 

Body weight (kg) 

Averaging time (days) 

Future On-Site Residents 

If surface water within the Operable Unit were used for recreational purposes, direct contact 

with sediments could occur. 

Hands, arms, legs, and feet were considered to be available for dermal exposure to sediments, 

totaling 3,700 cm2 of skin surface area (USEPA, 1992). A sediment adherence factor (AF) of 

1.0 mgIcm2 was used. Dermal absorption factors (ASS> for COPCs, defined previously for 

dermal contact of soils, was the same for sediment exposure. The exposure frequency (EF) for 

contact with sediments was estimated to be 7 days/year. This EF assumes that contact to 

sediment can occur during swimming and other recreational activities, 

An averaging time (AT) of 70 years or 25,550 days was used for exposure to potentially 

carcinogenic compounds. An averaging time of 365 days/year times the exposure duration was 

used for exposure to noncarcinogenic COPCs (USEPA, 1989). 
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Table 6-26 provides a complete summary of the input parameters used in the estimation of 

CDIs. 

6.3.4.10 Biota 

The chronic daily intake associated with the potential ingestion of fish taken from Wallace 

Creek was expressed using the following general equation: 

CD1 = CxIRxFixEFxED 
BWxAT 

Where: 

C = 

IR = 

Fi = 

EF = 

ED = 

BW = 

AT = 

Adults 

Contaminant concentration in fish (mg/Kg) 

Ingestion rate (kg/day) 

Fraction ingested (dimensionless) 

Exposure frequency (events/year) 

Exposure duration (years) 

Body weight (kg) 

Averaging time (days) 

The ingestion rate was 0.284 kg/day which represents the upper 95th percentile consumption 

rate occurring in conjunction with recreational fishing (USEPA, 1989). The fraction of fish 

ingested from the source (FII) for adults was estimated to be 1.0 (100 percent) for the 90th 

percentile consumption rate. The exposure frequency is equal to 48 days/year. The exposure 

duration (ED) for adults was set at 30 years, and an averaging time (AT) of 70 years or 25,550 

days was used for exposure to carcinogenic compounds. An averaging time of 365 days times 

the exposure duration (ED) was used for exposure to noncarcinogenic COPCs (USEPA, 1989). 

Table 6-27 presents a summary of the exposure factors used for the ingestion of biota scen.ario. 

Appendix K contains the specific CD1 equations for each exposure scenario of interest. These 

equations were adopted from USEPA’s Risk Assessment Guidance for Superfund, Volume I 

(December, 1989). 
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6.4 Toxicits Assessment 

Section 6.3 identified potential exposure pathways and potentially affected populations for 

this PHA. This section will review the available toxicological information for potential 

COPCS. 

6.4.1 Toxicological Evaluation 

The purpose of this section is to define the toxicological values used to evaluate the potential 

exposure to the potential COPCs identified in Section 6.2. A toxicological evaluation 

characterizes the inherent toxicity of a compound. It consists of the review of scientific d.ata to 

determine the nature and extent of the potential human health and environmental effects 

associated with potential exposure to various contaminants. 

Human data from occupational exposures are often insufllcient for determining quantitative 

indices of toxicity because of uncertainties in exposure estimates, and inherent difficulties in 

determining causal relationships established by epidemiological studies. For this reason, 

animal bioassays are conducted under controlled conditions and their results are extrapolated 

to humans. There are several stages to this extrapolation. First, to account for species 

differences, conversion factors are used to extrapolate from test animals to humans. Second, 

the relatively high doses administered to test animals must be extrapolated to the lower doses 

more typical of human exposures. For potential noncarcinogens, safety factors and modifying 

factors are applied to animal results when developing acceptable human doses. For potential 

carcinogens, mathematical models are used to extrapolate effects at high doses to effects at 

lower doses. Epidemiological data can be used for inferential purposes to establish the 

credibility of the experimentally derived indices. 

The available toxicological information indicates that many of the potential COPCs have both 

potential carcinogenic and noncarcinogenic health effects in humans and/or experimental 

animals. Although the potential COPCs may potentially cause adverse health and 

environmental impacts, dose-response relationships and the potential for exposure mu.st be 

evaluated before the risk to receptors can be determined. Dose-response relationships 

correlate the magnitude of the dose with the probability of toxic effects, as discussed in the 

following section. 
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6.4.2 Dose-Response Evaluation 

An important component of the risk assessment is the relationship between the dose of a 

compound (amount to which an individual or population is potentially exposed) and the 

potential for adverse health effects resulting from the exposure to that dose. Dose-response 

relationships provide a means by which potential public health impacts may be evaluated. 

The published information on doses and responses is used in conjunction with information on 

the nature and magnitude of exposure to develop an estimate of risk. 

Standard carcinogenic slope factors and/or reference doses have been developed for many of 

the COPCs. This section provides a brief description of these parameters. 

6.4.2.1 Carcinogenic Sloue Factor (CSF) 

Carcinogenic slope factors are used to estimate an upper-bound lifetime probability of an 

individual developing cancer as a result of exposure to a particular level of a potential 

carcinogen (USEPA, 1989). This factor is generally reported in units of (mg/kg/day)-1 and is 

derived through an assumed low-dosage linear multistage model and an extrapolation from 

high to low dose-responses determined from animal studies. The value used in reporting the 

slope factor is the upper 95th percent confidence limit. 

These slope factors are also accompanied by USEPA weight-of-evidence (WOE) classifications 

which designate the strength of the evidence that the COPC is a potential human carcinogen. 

In assessing the carcinogenic potential of a chemical, the Human Health Assessment Group 

(HHAG) of USEPA classifies the chemical into one of the following groups, according to the 

weight of evidence from epidemiologic and animal studies: 

Group A - Human Carcinogen (sufficient evidence of carcinogenic&y in humans) 

Group B - Probable Human Carcinogen (Bl - limited evidence of carcinogenicity in 

humans; B2 - sufficient evidence of carcinogenicity in animals with 

inadequate or lack of evidence in humans) 

Group C - Possible Human Carcinogen (limited evidence of carcinogenicity in 

animals and inadequate or lack of human data) 
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Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no evidence) 

Group E - Evidence of Noncarcinogenicity for Humans (no evidence of 

carcinogenicity in adequate studies) 

6.4.2.2 Reference Dose (RfD) 

The RfD is developed for chronic and/or subchronic human exposure to chemicals and is based 

solely on the noncarcinogenic effects of chemical substances. It is defined as an estimate of a 

daily exposure level for the human population, including sensitive populations, that is likely 

to be without an appreciable risk of adverse effects during a lifetime. The RfD is usually 

expressed as dose (mg) per unit body weight (kg) per unit time (day). It is generally derived by 

dividing a no-observed-(adverse)-effect-level (NOAEL or NOEL) or a lowest observed-adverse- 

effect-level (LOAEL) for the critical toxic effect by an appropriate “uncertainty factor (UF)“. 

Effect levels are determined from laboratory or epidemiological studies. The uncertainty 

factor is based on the availability of toxicity data. 

Uncertainty factors usually consist of multiples of 10, where each factor represents a specific 

area of uncertainty naturally present in the extrapolation process. These uncertainty factors 

are presented below and were taken Born the “Risk Assessment Guidance Document for 

Superfund, Volume I, Human Health Evaluation Manual (Part A) (USEPA, 1989): 

A UF of 10 is to account for variation in the general population and is intended to 

protect sensitive populations (e.g., elderly, children). 

A UF of 10 is used when extrapolating from animals to humans. This factor is 

intended to account for the interspecies variability between humans and other 

mammals. 

A UF of 10 is used when a NOAEL derived from a subchronic instead of a chronic 

study is used as the basis for a chronic RfD. 

A UF of 10 is used when a LOAEL is used instead of a NOAEL. This factor is intended 

to account for the uncertainty associated with extrapolating from LOAElLs to 

NOAELs. 
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In addition to UF’s, a modifying factor (MF) is applied to each reference dose and is defined as: 

l An MF ranging from >O to 10 is included to reflect a qualitative professional 

assessment of additional uncertainties in the critical study and in the entire data base 

for the chemical not explicitly addressed by the preceding uncertainty factors. The 

default for the MF is 1. 

Thus, the RfD incorporates the uncertainty of the evidence for chronic human health effects. 

Even if applicable human data exist, the RfD still maintains a margin of safety so that chronic 

human health effects are not underestimated. 

Toxicity factors and the USEPA weight-of-evidence classifications are presented in 

Table 6-28. The hierarchy (USEPA, 1989) for choosing these values is as follows: 

l Integrated Risk Information System (IRIS); 

l Health Effects Assessment Summary Table @EAST). 

The IRIS data base is updated monthly and contains both verified CSF’s and RfD’s,. The 

USEPA has formed the Carcinogen Risk Assessment Verification Endeavor (CRAVE) 

Workgroup to review and validate toxicity values used in developing CSF’s. Once the slope 

factors have been verified via extensive peer review, they appear in the IRIS data base. Like 

the CSF Workgroup, the EPA has formed a RfD Workgroup to review existing data used to 

derive RfDs. Once the reference doses has been verified, they also appear in IRIS. 

HEAST on the other hand, provides both interim (unverified) and verified CSF’s and RFD’s. 

This document is published quarterly and incorporates any applicable changes to its data 

base. 

6.5 Risk Characterization 

This section presents and discusses the estimated incremental lifetime cancer risks (I(X) and 

hazard indices (HI) for identified potential receptor groups which could be exposed to COPCs 

via the exposure pathways presented in Section 6.3. 
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These quantitative risk calculations for potentially carcinogenic compounds estimate 

incremental lifetime cancer risk levels for an individual in a specified population. This unit 

risk refers to the cancer risk that is over and above the background cancer risk in unexposed 

individuals. For example, an incremental lifetime cancer risk level (ICR) of lOE-6 indicates 

that, for a lifetime exposure, one additional case of cancer may occur per one million exposed 

individuals. 

The incremental lifetime potential cancer risk level to individuals is estimated fro.m the 

following relationship: 

where CSFi is the cancer slope [(m&g/day)-11 for contaminant i, and CDIi is the chronic daily 

intake (mg/kg/day) for compound i. The cancer slope factor is defined in most instances as an 

upper 95th percentile confidence limit of the probability of a carcinogenic response based on 

experimental animal data and the CD1 is defined as the exposure expressed as a mass of a 

substance contracted per unit body weight per unit time, averaged over a period of time (i.e., 

six years to a lifetime). The above equation was derived assuming that cancer is a non- 

threshold process and that the potential excess risk level is proportional to the cumulative 

intake over a lifetime. 

In contrast to the above approach for potentially carcinogenic effects, quantitative risk 

calculations for noncarcinogenic compounds assume that a threshold toxicological effect 

exists. Therefore, the potential for noncarcinogenic effects are calculated by comparing 

chronic daily intake levels with threshold levels (reference doses). 
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Nonoarcinogenic effects are estimated by calculating the Hazard Index (HI) which is defined 

as: 

HI = HQl + HQ2 + . . . HQ, 

i=l 

where H&i = CDIgRfli 

HQi is the hazard quotient for contaminant i, CDIi is the chronic daily intake (mg/kg/day) of 

contaminant i, and RfDi is the reference dose (mg/kg/day) of the contaminant i over a 

prolonged period of exposure. 

Estimated incremental cancer risks will -be compared to the target risk range of lOE-4 to 

lOE-6 which the USEPA considers to be safe and protective of public health (USEPA, 1989). A 

value of 1.0 is used for examination of the HI. The hazard index calculated by comparing 

estimated chronic daily intakes with threshold levels below which, noncarcinogenic health 

effects are not expected, to occur. Any HI equal to or exceeding 1.0 suggests that 

noncarcinogenic health effects are possible. 

6.5.1 Human Health Effects 

The following paragraphs present the quantitative results of the human health evaluation for 

each medium and area of concern at OU No. 2. 

6.5.1.1 m 

Site 6 Lot 201 

Table 6-29 and 6-30 present the ICR and HQ values derived for the potential ingestion, dermal 

contact, and inhalation of area surface soils by future residents (i.e., children and adults), and 

current civilian base employees. Surface soil Total ICRs values for each potential receptor fall 

within or below USEPA’s target risk (lOE-4 to lOE-6). Similarly, surface soil HIS results, for 
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each receptor and each exposure pathway, do not exceed unity, suggesting that the occurrence 

of adverse systemic health effects are unlikely. 

Site 6 Lot 203 

The ICRs and HQs derived for potential ingestion, dermal contact, and inhalation of the area 

surface soils are presented in Tables 6-31 and 6-32, respectively. The ICRs estimated for 

ingestion, dermal contact, and inhalation by future residential receptors and future civilian 

base employees fell within or below the USEPA’s target risk (lOE-4 to lOE-6). The HI for each 

of the exposure pathways and receptors, did not exceed unity. Therefore the occurrence of 

adverse systemic health effects are unlikely. 

Site 6 (Wooded Areas and Ravine) and Site 82 

The ICRs estimated for all future potential child and adult residents, and civilian base 

employees are presented in Table 633. ICR values for all potential receptors were below or 

within the USEPA’s target risk range. Associated HI values, presented in Table 6-34, do not 

exceed unity, suggesting that adverse systemic effects are unlikely to occur upon exposure via 

ingestion of, dermal contact with, or inhalation of surface soil. 

6.5.1.2 Groundwater 

ICR values derived for the ingestion of groundwater from OU No. 2 exceeded the USEPA’s 

target risk range for all future potential receptors. ICR values for residential children, 

residential adults, and civilian base employees are 1.7E-04, 3.63-04, and 2.OE-04. ‘These 

values exceed USEPA’s target risk level of lOE-4 to lOE-6. The individual risks from vinyl 

chloride, arsenic, and beryllium contribute approximately 80 percent to the total risk jfor all 

receptors. The ICR values for all potential receptors and associated exposure pathways are 

presented in Table 6-35. 

The HI value for future potential base personnel did not exceed unity, suggesting that adverse 

systemic human health effects are unlikely subsequent to exposure. The HI values for future 

potential receptors are presented in Table 6-36. The HI value for future potential residential 

children and adult receptors exceed unity, suggesting that adverse systemic human health 

effects are likely subsequent to exposure. 
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6.5.1.3 Surface Water 

Wallace Creek 

Table 6-3’7 presents the ICR values for recreational potential exposures to surface waters in 

Wallace Creek. ICR values for adolescents and adults fall below USEPA’s target risk range of 

lOE-4 to lOE-6. 

The HQ values for ingestion and dermal contact by adolescents and adults presented in Table 

6-38. The HIS, for adolescents and adults are below 1.0, suggesting that noncarcinogenic 

effects are unlikely to occur. 

Bear Head Creek 

Potential carcinogenic contaminants were not detected in the surface water samples collected 

from Bear Head Creek. Therefore, ICR values cannot be derived for this medium. 

Future residents contacting surface waters in Bear Head Creek do not produce HI values in 

excess of 1.0, suggesting that adverse systemic health effects will not occur subsequently to 

exposure. Table 6-39 presents the HQ values for future residential adolescents and adults 

exposed to surface water via ingestion and dermal contact. 

6.5.1.4 Sediments 

Wallace Creek 

Adolescents and adults could be exposed to COPCs detected in Wallace Creek sedilment 

samples. ICR values are presented in Table 6-40. ICRs for ingestion and dermal contact for 

both receptors were within the USEPAts target risk range of lOE-4 and lOE-6. 

HI values for adolescents and adults are presented in Table 6-41. HI values for both 

adolescent and adult receptors were below 1.0, suggesting that systemic health effects are 

unlikely to occur subsequent to exposure. 
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Bear Head Creek 

ICR values for both adolescents and adults exposed to COPCs present in Bear Head Creek 

sediment samples are presented in Table 6-42. Adolescents who may conduct take part in 

recreational activities in Bear Head Creek produce ICR values within the USEPA’s target risk 

range of lOE-4 to lOE-6. 

Table 6-43 presents the HI values adolescents and adults exposed to contaminants in. Bear 

Head Creek sediment samples. Estimated HIS for an adolescent via ingestion (3.133-04) and 

dermal contact (2.323-02) are below 1.0 indicating that systemic health effects are not 

expected upon exposure. 

6.5.1.5 Biota 

ICR values for adult residents are presented in Table 644. Adults who ingest fish obtained 

recreationally from Wallace Creek display ICR values of 1.8E-04 which exceeds the USEPA’s 

target risk range of lOE-4 to lOE-6. Approximately 98 percent of the ICR value is due to the 

presence of PCB-1260 detected in the stripped mullet fillet. 

Table 6-45 presents the HI value adults who consume fish obtained on a recreational basis 

from Wallace Creek. The total HI is not in excess of 1.0 indicating that systemic health e.tYects 

are not expected subsequent to exposure. 

6.6 Sources of Uncertainty 

Uncertainties are encountered throughout the process of performing the risk assessment. 

This section discusses the sources of uncertainty involved with the following: 

a Analytical data, 

l Exposure Assessment; 

l Toxicity Assessment;and 

a Compounds Not Qualitatively Evaluated 

Uncertainties associated with this risk assessment are discussed in detail below. 
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6.6.1 Analytical Data 

The development of a risk assessment depends on the reliability of and uncertainties with the 

analytical data available to the risk assessor. Analytical data are limited by the precision and 

accuracy of the analytical method of analysis. For example, contract laboratory program 

(CLP) methods have, in general, a precision of about plus or minus 50 percent depending on 

the sample media and the presence of interfering compounds. A value of 100 pg/kg could be as 

high as 150 pgkg or as low as 50 pg/kg. In addition, the statistical methods used to compile 

and analyxe the data (mean concentration, standard deviation, and detection frequencies) are 

subject to the uncertainty in the ability to acquire data. 

Data validation serves to reduce some of the inherent uncertainty associated with the 

analytical data by establishing the usability of the data to the risk assessor who may or may 

not choose to include the data point in the estimation of risk. 

Data qualified as “J” (estimated) is retained for the estimation of risk at OU No. 2. Data can 

be qualified as estimated for many reasons including a slight exceedence of holding times, 

high or low surrogate recovery, or intra sample variability. Organic data qualified 73” 

(detected in blank) or “R’: (unreliable) are not used in the estimation of risk due *to the 

unusable nature of the data. Due to the comprehensive sampling and analytical program at 

OU No. 2, the loss of some data points qualified ‘3” or “R” does not significantly increase the 

uncertainty in the estimation of risk. 

6.6.2 Exposure Assessment 

In performing exposure assessments, uncertainties arise from two main sources. First, the 

chemical concentration to which a receptor may be exposed must be estimated for every 

medium of interest. Second, uncertainties arise in the estimation of contaminant intakes 

resulting from contact by a receptor with a particular medium. 

Estimating the contaminant concentration in a given medium to which a human receptor 

could potentially be exposed can be as simple as deriving the 95th percent upper confiidence 

limit of the mean for a data set. More complex methods of deriving the contaminant 

concentration is necessary when exposure to COPCs in a given medium occur subsequent to 

release from another medium and analytical data are not available to characterize the release. 

In this case, modeling is usually employed to estimate the potential human exposure. 
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The potential inhalation of fugitive dusts from affected soils was estimated in the risk 

assessment using USEPAs Rapid Assessment of Exposure to Particulate Emissions from 

Surface Contaminated Sites (Cowherd et al. 1985). The Cowherd model employs the use of a 

site-specific particulate emission factor (PEF) for a wind erosion based on source area and 

vegetative cover. A conservative estimate of the PEF was derived for OU No. 2 by assuming 

that the entire area is not covered with vegetation and is unlimited in its erosion potential. 

Modeling results for fugitive dust emission exposure suggest that the potential risk associated 

with this pathway are not significant. 

Modeling the potential release of volatile organics from groundwater during showering was 

not attempted because groundwater is not currently used as a potable source at OU No. 2. If 

groundwater in the study area were to be developed as a future potable supply, volatilization 

of COPCs during showering, washing clothes, cooking, etc. could be a significant human 

exposure pathway. Risk estimates associated with the potential future potable use of 

groundwater presented in this risk assessment may underestimate the potential human 

exposure for the aforementioned reason. However, risk estimates for potential human 

exposure via groundwater ingestion estimated a risk of greater than lOE-04. 

Groundwater samples were analyzed for total (unfiltered) and dissolved (filtered) inor,ganic 

contaminants. These samples were obtained from wells which were constructed using USEPA 

Region IV monitoring well design specifications. Groundwater taken from monitoring wells 

cannot be considered representative of potable groundwater or groundwater which is obtained 

from a domestic well “at the tap”. The use of total inorganic analytical results overestimates 

the potential human health risks associated with potable use scenarios. However, for the sake 

of conservatism total organic results have been used to estimate the potential intake 

associated with groundwater use. 

To estimate an intake, certain assumptions must be made about exposure events, exposure 

durations, and the corresponding assimilation of contaminants by the receptor. Exposure 

factors, have been generated by the scientific community and have undergone review by the 

USEPA. Regardless of the validity of these exposure factors, they have been derived from a 

range of values generated by studies of limited number of individuals. In all instances, values 

used in the risk assessment, scientific judgements, and conservative assumptions agree with 

those of the USEPA. Conservative assumptions designed not to underestimate daily intakes 

were employed throughout the risk assessment and should err on conservatively, thus 
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adequately protecting human health and allowing the establishment of reasonable clean-up 

goals. 

6.6.3 Toxicity Assessment 

In making quantitative estimates of the toxicity of varying dosage of a compound to human 

receptors, uncertainties arise from two sources. First, data on human exposure and the 

subsequent effects are usually insufficient, if they are available at all. Human exposure data 

usually lack adequate concentration estimations and suffer from inherent temporal 

variability. Therefore, animal studies are often used and new uncertainties arise from the 

process of extrapolating animal results to humans. Second, to obtain observable effects with a 

manageable number of experimental animals, high doses of a compound are used over a 

relatively short time period. In this situation, a high dose means that experimental animal 

exposures are much greater than human environmental exposures. Therefore, when applying 

the results of the animal experiment to the human condition, the effects at the high doses must 

be extrapolated to approximate effects at lower doses. 

In extrapolating effects from animals to humans and high doses to low doses, scientific 

judgement and conservative assumptions are employed. In selecting animal studies for use in 

dose response calculations, the following factors are considered: 

a studies are preferred where the animal closely mimics human pharmacokinetics, 

l studies are preferred where dose intake most closely mimics the intake route and 

duration for humans, and 

l studies are preferred which demonstrate the most sensitive response to the compound 

in question. 

For compounds believed to cause threshold effects (i.e., noncarcinogens) safety factors are 

employed in the extrapolation of effects from animals to humans, and from high to low doses. 

The use of conservative assumptions results in quantitative indices of toxicity that are not 

expected to underestimate potential toxic effects, but may overestimate these effects by an 

order of magnitude or more. 
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6.6.4 Compounds Not Quantitatively Evaluated 

The following contaminants were not quantitatively evaluated because of toxicity information 

has not been promulgated by the USEPA: 

l,l,l-Trichloroethane 

Phenanthrene 

Copper 

Lead 

The toxicity indices for trichloroethene are under review by the USEPA. Updated values will 

be available in the future. 

6.7 Conclusion 

Human receptors at OU No. 2 could potentially be exposed to COPCs in more thau one 

medium and through multiple exposure pathways associated with each medium. For 

example, future resident children could be exposed to COPCs in surface soil by ingestion, 

dermal contact and inhalation of fugitive dusts. The same child could also be exposed to 

COPCs in groundwater by ingestion and dermal contact while bathing. The total site risk to 

the child receptor can be derived by summing the risks associated with surface soils and 

groundwater and any other media applicable to the child receptor. The following paragraphs 

present the ICR values and HIS for each human receptor and each medium investigated for 

this Operable Unit. 

6.7.1 Surface Soil - Site 9 

Potential human health risks are not of a concern from exposure to any media at Site 9. 

COPCs were not present in any of the media collected at Site 9. Therefore, potential exposure 

is not a concern under current or future action. 

6.7.2 Surface Soil - site 6 Lot 201 

Future adult and children residents (if base housing was constructed at Lot 2011, and current 

civilian base employees and military personnel could be exposed to COPCs in Lot 201 surface 

soils through incidental ingestion, dermal contact, and inhalation of particulates. ICR v.alues 
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for children (9.073-061, adults (4.023-051, and civilian base employees (4.383-06) for these 

exposure pathways are presented in Table 6-46. Combined ICRs, for all receptor groups,, are 

within the USEPA’s acceptable risk range of lOE-4 to lOE-6. 

Future potential residential development and current civilian base employee exposure 

pathways (i.e., incidental ingestion of soil, dermal contact with soil, and inhalation of 

particulates) produced HI values associated with the aforementioned exposure pathways do 

not exceed unity. Exposure to soils by future or current receptors will not produce 

noncarcinogenic health effects. Total HI values are presented on Table 6-47. 

Continue use of this area as an open storage tacility will not pose a significant risk to ‘base 

personnel from soil exposure. In addition, the possibility of future residential receptors does 

not pose a significant risk from exposure to soil contaminants. 

6.7.3 Surface Soil - Site 6 Lot 203 

Future resident children, resident adults and civilian base employees could be exposed to 

COPCs present in Lot 203 surface soils. Exposure pathways include incidental ingestion, 

dermal contact, and inhalation of particulates. The ICR values for children (2.793-061, adults 

(2.73-06) and civilian base employees (1.383-06) are within the USEPA acceptable risk range 

of lOE-4 to lOE-6. 

ICR values for future residential children, adults, and future civilian base employees; are 

presented in Table 6-48. 

HI values for the three receptor groups do not exceed 1.0. Therefore, noncarcinogenic health 

effects associated with ingestion, dermal contact, or inhalation of soil containing COPCs are 

expected. HI values resident children, resident adults, and civilian base employees are 

presented in Table 6-49. 

Current use of this area as an open storage facility should not pose an increased human health 

risk from soil exposure. Future potential residential exposure to soil should not present an 

exceedence of carcinogenic or noncarcinogenic human health risks. 
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6.7.4 Surface SoiI - Site 6 (Wooded Areas and Ravine) and Site 82 

Potential incidental ingestion, dermal contact, and inhalation of particulate exposures for 

child residents, adult residents and civilian base employees were assessed for the Wooded 

Areas and Ravine within Sites 6 and 82. 

The total ICR values are presented in Table 6-50. ICR values for children (1.993-051, adults 

(2&E-05), and civilian base employees (1.31E-05) are within the USEPA’s acceptable risk 

range of lOE-4 to lOE-6. 

His values presented on Table 6-51 are below 1.0 indicating that systemic health effects to 

resident children and adults, and civilian base employees are not expected subsequent to 

exposure. 

6.7.5 Groundwater OU No.2 (Sites 6,9, and 82) 

Exposure to on-site groundwater was considered to be a future potential exposure scenario 

since there are no operating supply wells extracting water from the contaminated plume. 

Groundwater ingestion and dermal contact were considered for potential exposure to child 

residents, adult residents, and civilian base employees. ICR values, presented in Table 6-52, 

indicate that combined risks to children (1.71E-041, adults (3.873-04) and civilian base 

employees (2.173-04) exceed USEPA’s upper end (lOE-4) target risk range. Therefore, an 

unacceptable risk to human health would result if groundwater was used as a potable supply 

without treatment to remove the COPCs. 

HI values exceeded unity for resident children (3.0) and resident adults (1.3). The H[I for 

future potential civilian base employees (0.9) did not exceed unity. HIS greater than 1.0 

indicate that the potential for noncarcinogenic health effects is possible subseque:nt to 

exposure. The HI values are presented in Table 6-53. 

6.7.6 Surface Water/Sediment Wallace Creek 

Future potential residential adolescents and adults contacting the surface water/sediment 

along Wallace Creek do not produce ICR values or HIS in excess of USEPA’s target risk Irange 

of lOE-4 to lOE-6 or an acceptable hazard index of 1.0, respectively. Tables 6-54 and 6-55 

summarize the values for potential future residential adolescents and adults. 
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6.7.7 Surface Water/Sediment Bear Head Creek 

Carcinogenic contaminants of concern were not detected in the surface water collected from 

Bear Head Creek. Therefore, ICR values were not derived for future potential residential 

adolescents and adults. Carcinogenic contaminants were detected in Bear Head Creek 

sediment samples. 

ICR values for sediment are presented in Table 6-56. ICR values for future potential 

residential adolescents and adults are within the USEPA’s acceptable risk range of lOE-4 to 

lOE-6. 

HI values, presented in Table 6-57, are below 1.0 suggesting that the systemic health effects 

will not occur subsequent to exposure. 

6.7.8 Biota 

Local adults can be exposed to site-associated potential COPCs through the ingestion of fish 

from Wallace Creek or Bear Head Creek. The incremental lifetime cancer risk associated with 

the ingestion of affected biota exceed the USEPA’s target risk range of lOE-4 to lOE-6. The 

presence of PCB-1260 produces approximately 96 percent of the total ICR. Table 6-58 present 

the ICR values for the fish ingestion scenario. 

HI values for adult fmh ingestion are presented in Table 659. A total HI value greater than 

1.0 suggests that systemic health effects may occur subsequent to exposure. The presence of 

PCB-1260 produces approximately 85 percent of the total HI. 

6.7.9 Total Operable Unit Risk 

Table 6-60 presents the total exposure ICR and HI values for the potential future and current 

human receptors evaluated in the quantitative risk assessment. The future potable use of 

groundwater is responsible for as much as 94 percent of the total ICR value and 98 percent of 

the total HI value because of the presence of vinyl chloride, arsenic, and beryllium. The 

consumption of recreationally caught fish is responsible for approximately 80 percent of the 

total ICR value for adult residents. The presence of PCB-1260 in fish fillets produces 

100 percent of the biota consumption ICR value. 
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TABLE 6-1 

SOIL DATA SUMMARY - SITE 9 
FREQUENCY AND RANGE OF ORGANIC POSITIVE DETECTIONS 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

\ 

Contaminant 

4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Alpha Chlordane 
l,l,l-Trichloroethane 
Tetrachloroethene 
BenzoWluoranthene 
Acenapthene 
Pyrene 

Chrysene 
Benzo(ahtnthracene 
Fluoranthene 
Anthracene 
Phenanthrene 
Fluorene 
Benzo(k)fluoranthene 
Dibenzofuran 
Benzo(a)pyrene 
Ideno(l,2,3&)pyrene 
Benzo(gh,i)perylene 

Surface Soil (O-6 inches) 

Range of No. of Positive 
Positive Detects/No. of 

Detections Samples 

ND o/7 
13-650 4l7 
3.3-570 517 

ND o/7 
1.0 117 
21 l/7 
46 l/7 

ND 017 
59 l/7 

Of7 
ND OR 
ND OR 
ND o/7 
ND OR 
ND OR 
ND 017 
ND o/7 
ND o/7 
ND o/7 
ND o/7 

Subsurface Soil (Below 6 inches) 

Range of No. of Positive 
Positive Detects/No. of 

Detections Samples 

4.6-50 6i25 
17-39 5125 
4.0-62 7125 

2.9 l/25 
O/25 

2-3 %25 
640 l/25 
280 l/25 
1800 l/25 
400 1125 
540 l/25 
1700 l/25 
140 1125 

41-1200 2125 
1700 l/25 
340 1125 
73 1125 

370 1125 
190 l/25 
200 l/25 

Notes: 1) Concentrations expressed in microgram per kilogram (pg/‘kg). 
2) Organic contaminants were not detected in base-specific background samples. 
3) ND - Not detected 
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SOIL DATA SUMMARY - SITE 9 
FREQUENCY AND RANGE OF INORGAMC POSITIVE DETECTIONS 

COMPARED TO BASE-SPECIFIC BACKGROUND CONCENTRATIONS 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thalh-urn 
Vanadium 
Zinc 

Surface Soil (O-6 inches) 

Base-Specific Range of No. of Positive 
Background Positive Detects/No. of 

Concentration Detections Samples 

c90.5 - 1,120 1,510 - 4,510 717 
<2.6 - 9.6 ND o/7 

CO.56 - 0.91 ND 017 
3.5 - 16.5 4.9 - 8.9 617 

CO.06 - CO.2 ND o/7 
<0.35 - co.59 ND 017 
108 - 10,700 179 - 47,100 617 
eO.06 - <3.2 1.7 - 5.1 717 
CO.37 - cl.8 0.5 - 0.85 317 

Cl.1 - 3.1 0.93 - 2.8 317 
160 - 684 813 - 1,260 717 
2.0 - 3.0 4.1- 25.7 717 

<20.2 - 200 64 - 811 417 
c2.0 - 3.0 4.1- 14.7 717 

<0.02 - co.12 0.02 - 0.03 417 
Cl.5 - c3.3 ND 017 

54.5 - 75 20.6 - 152 717 
co.93 - < 1.0 ND o/7 
CO.37 - 62.0 ND o/7 

c9.4 - c39.13 106 I.17 
io.37 - <ii.41 ND o/7 

<2.1- 2.8 2.7 - 4.8 717 
cl.1 - 23.1 6.8 - 18.1 417 

Subsurface Soil (Below 6 inches) 

Base-Specific Range of No. of Positive 
Background Positive Detects/No. of 

Concentration Detections Samples 
672 - 3,600 773 8,630 - 25125 
2.5 - <9.7 ND o/25 

CO.61 - <0.65 0.62 - 2.3 5125 
X4.0 - 7.6 1.9 - 39.2 23125 

co.05 - X0.02 0.06 - 0.06 2125 
co.34 - co.59 0.34 - 0.71 5125 
c 10.7 - 4.410 217 - 8,230 15125 

C3.2 - 6.0 1.8 - 8.8 24125 
CO.35 - < 1.8 0.41.. 0.66 4125 

0.65 - 1.2 0.44 - 3.6 18125 
126 - 833 222 - 3,500 25125 
1.2 - 1.6 1.3 - 44.9 25125 

X25.4 - 133 27.8 - 206 15125 
1.2 - 1.6 2.7 - 9.5 15125 

<0.02 - co.08 0.02 - 0.04 14125 
Cl.4 - <3.4 1.6 - 2.6 5125 
<81.6 - 187 18.6 - 246 29125 

Cl.0 ND 0125 
co.35 - <2.0 ND 0125 

<14.5 - C26.5 ND 0125 
<0.40 - co.44 ND O/25 

Cl.5 -4.7 1.4 -9.6 23126 
X0.19 - 11.6 1.9 - 18.4 9125 

Notes: 1) Concentrations expressed in milligram per kilogram (mg/kg). 
2) ND - Not detected 
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TABLE 6-3 

SOIL DATA SUMMARY SITE 6 - LOT 201 
FREQUENCY AND RANGE OF ORGANIC POSITIVE DETECTIONS 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Surface Soil (O-6 inches) Subsurface Soil (Below 6 inches) 

Range of No. of Positive Range of No. of Positive 
Positive Detects/No. of Positive Detects/No. of 

Contaminant Detections Samples Detections Samples 
7 
l,l,l-Trichloroethane 2-42 3119 4 l/l9 
1,4Dichlorobenzene 37-38 4/17 36 -51 3118 
4,4’-DDD 0.98 - 180,000 28196 0.58 - 250,000 20/163 
4,4’-DDE 4 - 17,000 43196 1.4 - 5,200 lOIlO3 
4,4’-DDT 3 - 1p00,000 62f96 3.4 - 460,000 35/103 
Alpha Chlordane 8.9 1196 ND o/103 
Benzo(a)anthracene 47 l/l7 O/18 
Benzo(a)pyrene 78 l/17 ND 0118 
Benzo(bMuoranthene 61- 160 307 ND Of18 
Benzo&)fluoranthene 46 l/17 ND 
Chrysene 39-88 3117 ND 
Die&in 5.6 - 46 5196 ND 
F’luoranthene 43-94 3117 ND 
Gamma Chlordane 8.0 l/96 ND 
PCB-1248 1,800 1187 ND 
PCB-1260 31-36 2f87 ND 
Phenanthrene 36 l/17 ND 
Pyrene 38-99 3117 ND 

Notes: 1) Concentrations expressed in microgram per kilogram @g/kg). 
2) Organic contaminants were not detected in base-specific background samples. 
3) ND - Not detected 
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SOIL DATA SUMMARY SITE 6 - LOT 201 
FREQUENCY AND RANGE OF INORGANIC POSITIVE DETECTIONS 

COMPARED TO BASE-SPECIFIC BACKGROUND CONCENTRATIONS 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

b 

Contaminant 

Aluminum 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
T-halhum 
Vanadium 

Zinc 

Surface Soil (O-6 inches) 

Base-Specific Range of No. of Positive 
Background Positive Detects/No. of 

Concentration Detections Samples 

<90.5 - 1,120 245-5,520 17117 

e2.6 - 9.6 ND o/17 
<0.56- 0.91 0.91 - 9.7 11117 

3.5-16.5 3.5-16.5 16/17 
<0.06- CO.2 0.22 l/l7 

<0.35- <0,59 0.51-1.5 9117 
108 - 10,700 402-286,000 17117 

<0.06- C3.2 3.5-21.6 15117 
<0.37- Cl.8 1.3 - 1.3 2117 

Cl.1 - 3.1 0.75-27.8 17117 
160 - 684 238-4,260 17117 

2.0-3.0 1.0 - 78 17117 
<20.2-200 26-3,980 17117 

c2.0 - 3.0 4.2-204 17117 

x0.02 - co.12 ND O/l7 

Cl.5 - <3.3 3.7-6.4 2117 

54.5-75 30.6-567 16117 

co.93 - < 1.0 2.2 1117 
<0.37-62.0 N-D O/l7 

K9.4 - x39.13 41.6 - 312 14117 

<Q.3?=<64? . ND o/i7 

<2.1- 2.8 1.6 - 18.3 17117 
< 1.1 - 23.1 4.6-135 14117 

Subsurface Soil (Below 6 inches) 

Base-Specific Range of No. of Positive 
Positive Background Detects/No. of 

Concentration Detections Samples 
672-3,600 365-4,540 18118 

2.5- C9.7 ND O/18 
<0.61- KO.65 0.65 -1.8 6118 

c4.0 -7.6 1.3-8.2 10118 
-co.05 - co.02 ND O/l8 
<0.34- co.59 0.57-0.63 2118 

<10.7 -4.410 68-17,100 16118 
C3.2 - 6.0 0.84-6.7 13118 

<0.35 - cl.8 ND 0118 

0.65-1.2 0.44-1.7 7118 
126-833 137-3,610 1808 
1.2 - 1.6 0.87-4.2 18118 

<25.4-133 13.7-259 18118 

1.2-1.6 0.53-12.6 18118 

CO.02 - CO.08 ND 0118 

<1.4- c3.4 ND 0118 

C8l.6-187 37-187 6118 

<LO N-D 0118 
<0.35- c2.0 ND O/l8 
Cl4.5 - c26.5 10.6-31.7 6118 

<0.40- <o-44 ND O/18 

Cl.5 -4.7 0.83- 18.1 14118 
<0.19 - 11.6 1.8 - 11.6 5118 4 

Notes: 1) Concentrations expressed in milligram per kilogram (mg/kg). 
2) ND - Not Detected 
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TABLE 6-5 

SOIL DATA SUMMARY SITE 6 -LOT 203 
FREQUENCY AND RANGE OF ORGANIC POSITIVE DETECTIONS 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Surface Soil (O-6 inches) Subsurface Soil (Below 6 inches) 

Range of No. of Positive Range of No. of Positive 
Positive Detects/No. of Positive Detects/No. of 

Contaminant Detections Samples Detections Samples 

l,l,l-Trichloroethane 2-15 2128 ND 0135 

1,2Bichlorobenzene 160 l/28 200 l/35 

1,4Dichlorobenzene 34 - 160 3128 34 1135 

2-Methylnaphthalene 3,100 1128 70 - 2,400 4l35 

4,4’-DDD 4.5 - 180 8l58 21- 430 4l66 

4,4*-DDE 3.8 - 2,100 27158 4.9 - 470 5166 

4,4’-DDT 3.4 - 1,500 29158 3.6 - 300 6166 

Acenaphthene 250 - 9,500 2/28 ND o/35 

Alpha Chlordane 2.3 - 72 3158 ND O/66 

Anthracene 55-440 !2/28 5,700 l/35 

Benzo(a)anthracene 47 - 1,600 8128 1,000 1135 

Benzo(a)pyrene 49 - 1,800 6/28 210 l/35 

Benzo(b)fluoranthene 88 - 2,700 7t28 500 l/35 

Benso(g,h,i)perylene 41- 1,000 3128 ND o/35 

Benzo(k)fluoranthene 30 - 1,100 5128 170 lJ35 

Carbazole 390 - 910 2128 690 - 4,300 2/35 

Chrysene 50 - 1,300 8128 1,000 1135 

Dibenzofuran 140 - 890 2f28 63 - 3,500 3r35 

Die&in 3.6 - 270 458 4.4 - 220 4l66 

Endosulfan II 4.4 1158 ND O/66 

Endrin 21- 130 3/58 ND O/66 

Fluoranthene 39 - 2,300 lll28 5,000 1135 

Fluorene 220 - 940 2i28 810 - 5,100 2135 

Gamma Chlordane 160 1158 140 1166 

Indeno(l,2,3-cdlpyrene 42 - 1,000 5128 0135 

Naphthalene 1,400 1128 78 - 1,500 3f35 . 
PCB-1248 580 l/40 ND Of49 

PCB-1254 170 - 2,100 2Mo 0149 

PCB-1260 17 - 42,000 W40 20 - 29,000 3149 

Pentachlorophenol I 520 1128 ND Of35 

Phenanthrene 60 - 2,000 6128 120 : - 

8,700 

2135 Pyrene 42 - 2,800 1 l/28 3 600 l/35 ~ 

Notes: 1) Concentrations expressed in microgram per kilogram (pg/kg). 
2) Organic contaminants were not detected in base-specific background samples. 
3) ND - Not detected 
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TABLE 6-6 

I-~ ~ Surface Soil (O-6 inches) 

Base-Specific 
Background 

Contaminant Concentration 

SOIL DATA SUMMARY - SITE 6 -LOT 203 
FREQUENCY AND RANGE OF INORGANIC POSITIVE DETECTIONS 

COMPARED TO BASE-SPECIFIC BACKGROUND CONCENTRATIONS 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

I Subsurface Soil (Below 6 inches) 

Base-Specific Range of No. of Positive 
Background Positive Detects/No. of 

Concentration Detections Samples 
Aluminum 
Antimony 
Arsenic 
Barium 

I Beryllium - 

Cadmium 
I Calcium 

1 Cobalt [Chromium 1 I  23.2 I  1 I  

--.“I  .  - 

X0.06- 1.1 - 25.2 24127 I <3.2 a.“. ,  -6.0 I,-sLI, I--- i.2 - 42.9 

c90.5 -1,120 495-4,170 27127 

C2.6 - 9.6 13.5-51.2 4t27 

<0.56 - 0.91 0.39 - 4.9 17127 

, 672-3,600 292-5,360 35135 
2.5- C9.7 2.8 II35 

< 16136 
3.5-16.5 1 2.7-47.8 1 23127 9-103 20135 

1 x0.06- CO.2 1 I I 0.21 I I 1 -I27 <0.05- co.02 0.1 06-2.7 4136 

1 

1 1 

<0.35- co.59 1 0.48-9.3 I I 10127 I I <0.34- co.59 1 0.l 62-5.4 4135 
97 I /lAV-A A13 1 63.3-2,560 27/35 

31135 
I <0.37- Cl.8 I 

I 0.39-2.2 I 2127 I <0.35-<1.8 

1 

0.53 
1135 

1 108 - 10.700 1 44.4 -92.100 1 26/: 

Copper < 1.1 - 3.1 1.0 - 7.5 22127 0.65-1.2 0.45-339 7135 

Iron 160 - 684 241- 12,900 27127 126-833 289-26,000 33135 
- I I ~I ~- I - .'I27 1.2 -1.6 1.2 111 34135 

Magnesium I <20.2-200 I 12-1.680 27127 <25.4-133 9.1- 317 31135 

I Lead I 2.0-3.0 I 4.1-4.010 I 21 

(Manganese <2.0 - 3.0 1.9 - ;82 . 27127 1.2-1.6 . 0.67-113 24135 

‘Mercury <0.02- <0.12 0.03- 1.1 3127 <0.02- <0,08 0.13-3 3135 

i Nickel <1.5- <3.3 1.8-13.2 4127 <1.4- <3.4 1.5-20.5 4135 , 
Potassium 54.5-75 27.7-195 11127 <81.6-187 17-708 23135 

Selenium co.93 - < 1.0 ND 0127 Cl.0 5.7 I.135 

Silver CO.37 - 62.0 ND 0127 <o-35- c2.0 N-D 0135 

Sodium c9.4 - K39.13 9.2-460 14127 <14.5- <26.5 13.5-883 5135 
<0.3?- KO.41 io.40 - <0.44 

Vanadium <2.1- 2.8 1.1 - 8.2 23127 <1.5-4.7 0.41-15.3 32135 

Zinc cl.1 - 23.1 l.l- 604 24127 CO.19 - 11.6 0.78-367 20135 

Notes: 1) Concentrations expressed in milligram per kilogram (mg/kg). 
2) ND - Not Detected 
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TABLE 6-7 

SOIL DATA SUMMARY SITE 6 (WOODED AREAS AND RAVINE) AND SITE 821 
FREQUENCY AND RANGE OF ORGANIC POSITIVE DETECTIONS 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

? 

Surface Soi 

coIltamiIlant 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,2-Dichloroethene 

l&Dichlorobenzene 

2-Methylnaphthalene 

4,4’-DDD 
4,4*-DDE 

4,4’-DDT 
4-Methylphenol 

Acenaphthylene 

Acenapthene 

Alpha Chlordane 

Anthracene 

Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

BenzoOfluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Bromomethane 

Chloromethane 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Die&in 

Range of 
Positive 

Detections 

1-2 

55,000 

1,500 
39-74 

42 

10 - 12,000 

2.2 - 4,200 

3.4 - 6,400 

120 

84 

36 - 370 

‘3.6 

41- 260 

850 

39 - 2,200 

40 - 1,500 

54 - 2,200 

40 - 1,300 

25 - 490 

670 - 3,700 

620 - 9,800 
44 - 1,600 

43 - 380 

82 - 120 

4.6 - 87 

(O-6 inches) 
I 

Subsurface Soil (Below 6 inches) 

i No. of Positive Range of 
Detects/No. of Positive 

Samples Detections 

3183 1.0 

l/83 

l/83 I 5.0 

11183 49 - 300 

l/83 I 37 - 11.000 

No. of Positive 
Detects/No. of 

Samples 

l/126 

O/126 

l/l26 

31126 

2/126 

6/83 I 16 I l/126 

l/83 I ND 1 Oil26 

4183 ND O/126 

l/83 1.0 l/126- 

11/83 45-96 21126 

11183 55-58 Z/126- 

14/83 110 21126 

7183 ND O/126 

- 9183 01126 

2183 4 - 1,300 31126 

2183 490 l/126 
- 12/83 68 l/l26 

- 3183 01126 

2183 ND O/126 

- 15183 3.4 - 280 3f126 

Notes: 1) Concentrations expressed in microgram per kilogram (@kg). 
2) Organic contaminants were not detected in site-specific background samples. 
3) ND - Not Detected 
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TABLE 6-7 (Continued) 

SOIL DATA SUMMARY SITE 6 (WOODED AREAS AND RAVINE) AND SITE 82 
FREQUENCY AND RANGE OF ORGANIC POSITIVE DETECTIONS 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Surface Soil (O-6 inches) Subsurface Soil (Below 6 inches) 

Contaminant 

Endrin 
Fluoranthene 
Fluorene 
Ideno(l,2,3-cd)pyrene 
Naphthalene 
PCB-1260 
Phenanthrene 
Phenol 
Pyre= 
Tetrachloroethene 
Toluene 
Trichloroethene 

Range of No. of Positive 
Positive Detects/No. of 

Detections Samples 

5.6 - 240 2183 
40 - 2,000 15183 
130 - 200 2183 
45 - 1,300 5183 
71- 140 2/83 

28 - 26,000 7183 
46 - 1,500 2183 
37 - 160 4/83 

72 - 2,700 13183 
2,600 - 7,000 2f83 

120 l/83 
4.60 l/Fe 

Range of 
Positive 

Detections 

ND 
61-85 

ND 
ND 

9,600 
46 - 100 
31-70 

ND 
63-110 

9 - 11,006 
1-34 
1n 

No. of Positive 
Detects/No. of 

Samples 

O/126 
31126 
O/126 
O/126 
l/126 
4f126 
2026 
01126 
3/126- 
2/12r6- 
4/126F- 
1113.&;- 

Notes: 1) Concentrations expressed in microgram per kilogram &/kg). 
2) Crganic contaminants were not detected in site-specific background samples. 
3) ND - Not Detected 
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TABLE 6-8 

SOIL DATA SUMMARY SITE 6 (WOODED AREAS AND RAVINE) AND SITE 82 
FREQUENCY AND RANGE OF INORGANIC POSITIVE DETECTIONS 

COMPARED TO BASE-SPECIFIC BACKGROUND CONCENTRATIONS 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 

Aluminum 
Antimony 

1 Arsenic 
Barium 

I Bervllium I 
Cadmium 

Calcium 
Chromium 

Cobalt 

Copper 
Iron 

Lead 
Magnesium 
Manganese 

Mercurv I 
Nickel 

Surface Soil (O-6 inches) 

Base-Specific Range of No. of Positive 
Background Positive Detects/No. of 

Concentration Detections Samples 

<90.5 - 1,120 177 - 19,200 81182 
<2.6 - 9.6 3.5 - 13.2 2182 

Subsurface Soil (Below 6 inches) 

Base-Specific Range of No. of Positive 
Background Positive Detects/No. of 

Concentration Detections Samples 

672 - 3,600 135 - 15,500 12r .;I126 
2.6 - <9.7 2.4 - 4.4 4 

1 CO.56 -0.91 1 0.1 

1 CO.O6- <0.2 i 0.06 - 2.2 I 

I I -.- ~-.. I -. I Ml26 

3.5-16.5 
I -.P9-26, .3 I 36182 I CO.61 - CO.65 1 0.56 -25.4 I 3’ ‘71126 

I l.l- 1,410 I 27182 C4.0 - 7.6 0.91- 1,100 841126 

I * I 13182 <0.05 <0.02 - 0.06 3.1 - 171126 
co.35 - co.59 ’ I 0.4-51.9 I 30182 I i <0.34- CO.59 1 0.33 -2.5 1 I _ ._ 2/ 51126 

108 - 10,700 1 
I 

59.6 - 174,000 1 70/82 1 c10.7 - 4.410 1 10.4 5,640 - 1 531126 
CO.Ol 5- <3.2 I 0.72 - 54.6 1 55182 1 <3.2-6.0 1 0.73-31.6 I 10 I 171126 
CO.37 - c 1.8 0.34 - 13.7 14182 KO.35 - X1.8 1 0.41 - 6.8 111126 

Cl.1 - 3.1 0.39 - 348 38182 0.65 - 1.2 I 0.33 - 733 451126 

160 - 684 113 - 149,000 78182 126 - 833 1 57.4 - 19,200 107/126 

2.0 - 3.0 2 - 1,710 71182 1.2 - 1.6 1 0.89 - 1,610 891126 
<20.2 - 200 12.3 - 2.580 

1.1 - 700 

i I 72182 1-7 I 25.4- 133 1 8.2 - 637 971126 
<2.0 - 3.0 70182 I 1.2 - 1.6 I I 0.2 - 2,990 72/126 

I co.02 - co.12 I 0.02 - 3.9 I - I 35182 I <o-02. I CO.08 -.-- ._.-- I 0.02 -. 2 261126 
I <1.5 Z/126 - <3.3 I 1.7 -79.4 I 15182 I <1.4- <3.4 I 1.6- 11.7 I 1: 

I Potassium 

Selenium 
Silver 

Sodium 
Tha!lium 

I 54.5 - 75 1 15-2.560 1 71182 i <81.6- 187 I- 14.2 - 1,270 1 91 

I x0.37-62.0 I 0.47-0.49 I 2182 I <0.35- <2.0 I 0.39 1 l/126 I 

. 41126 

1 
. I I 

<0.93- cl.0 I 0.9 -6.8 1 8182 I Cl.0 I 1.4 - 10.5 ! 21126 

I I I I 
c9.4 - c39.13 I 9.6 - 809 1 18182 1 C 14.5 - C26.5 1 10.1 - 50.6 ! 101126 
CO.37 - KO.41 i 0.35 - 0.57 I 2ib2 I i <0.40- co.44 1 I I 0.41- 0.76 I 2 1126 

I I 35.6 0.41- 1081126 

1.6 - 16,600 1 39182 1 CO.19 - 11.6 1 0.73 -2,450 181126 

I <2.1-2.8 1 0.36-35.7 i 72182 I -<1.5-4.7 I I Vanadium 

I Zinc 1 <l.l-23.1 1 

Notes: 1) Concentrations expressed in milligram per kilogram (mg/kg). 



CLEJ-01272-3.13908/20/93 

TABLE 6-9 
9, ;.’ j’j 

/ : 

GROUNDWATER DATA SUMMARY 
i, 

OPERABLE UNIT NO. 2 
FREQUENCY AND RANGE OF POSITIVE DETECTIONS 

COMPARED TO NORTH CAROLINA AND FEDERAL GROUNDWATER CRITERLA 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Groundwater Criteria 
Contaminant 

Frequency/Range 

l-l--i 

Comparison to Criteria 
No. of 

Positive 

70 kg No. of Positive above above 
Adult Samples Detects, NCWQS MCLs 
10,000 1149 0.5 0 0 

I1,1,2,2-Tetrachloroethene 
1,1,2-Trichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
Antimonv 

-- -- -- 2l49 1.0 - 6.9 NA- NA 

-- 5.0 600 1,000 1149 0.5 NA 0- 
7.0 7.0 I 2,000 4,000 l/49 0.6 0 0- 

0.38 f 5.0 1 700 1 21600 1 1149 1 0.6 I 1 I 0 
I rn I -a?z I *c I n,*n I Ilzr) *Et? I XYA I 0 In 16-9 *- 0.v J3J IO di9Y 19.3 - i.o.0 

50. 5-j -- - 20149 3.0-67.8 

1,000 2.000 - - 42l49 20.4-1.060 
-- I 4.0 I30,Ooo 

100 I 7,000 
~20,000 
13,000 

20 

9149 0.55-7.5 NA 2 

l/49 0.6 NA 0 

Of49 ND NA NC 
l/49 110 - 110 0 NA- 

33149 5.2 -214 12 11- 
lOJ49 2.3 - 10.9 NA NA- 
13149 14 - 175 0 0 
0149 ND NA NAT 

-- =I 5.0 
&ichloromethane 

I- 
Chromium 
Cobalt 
Copper 
Cyanide - 
Ethylbenzene 
Lead 
Manganese 
Mercury 
Nickel 
Phenol 

T-1,ZDichloroethene 
Tetrachloroethene 

800 

1.000 I 

-+-I- 800 
3.000 II49 1 48 I 1 I 0 

29149 1 IO-200 I 8 15- I I 
21-362 1 - 1 ii- 13 50 

1.1 2.0 0 
0 150 1,700 

20,000 
I  

70 100 2d,OOO 6,bOO #49 16.5,800 3 3 
0.7 5.0 2,000 5.000 6149 0.9-630 6 2 

400 10,000 40,000 100,000 2/49 0.9-l-4 0 0 Total Xylenes 
Trichloroethene 
Vanadium 
Vinvl Chloride 

2.8 I 5.0 I -- 0.5-58,000 4- 4 
2.6-330 NA NA- 

1.6 1 0- 

13.9 - 1,620 0 c 12,000 1 20/49 

(1) 
(2) 

NCWQS - North Carolina Water Quality Standards for Groundwater 
MCL - Maximum Contaminant Level 

(3) 
(4) SMtL-S 

Lon er Term Health Advisories for 10 kg Child and 70 kg Adult 
econdary Maximum Contaminant Level 

(5) 
(6) 

All concentrations expressed in pg/L 

(7) 
-- No ARAR published 

(8) 
NA - Not applicable 
ND - Not detected 

6-60 



CLEJ-01272-3.13-08/20/93 

TABLE 6-10 

SURFACE WATER DATA SUMMARY 
SITE 6 -WALLACE CREEK 

FREQUENCY AND RANGE OF DETECTIONS 
COMPARED TO NORTH CAROLINA AND FEDERAL SURFACE WATER CRITERIA 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

-x”” I 
No. of 

No. of Positive 
No. of Positive 

North Federal AWQCs (2) Positive Range of Detects 
Detects above 

Carolina Detects/No. Positive Above 
AW“O, 

. . . 
NCWQS(1) Acute Chronic of Samples Detections NCWQS 

50 -- - l/28 3.7 0 NA NA 
-- 6f28 16-22.6 NA NA NA 

5.0 43 9.3 2128 3.2-1'7.4 1 0 1 
20 1,100 50 l/28 4.9 0 0 0 

I 3 29 - I 6128 I 3-209. 5 5 NA 

Surface Water Criteria 
Contaminant 

Frequency/Range Comparison to Criteria I 

Contaminant 

Arsenic 
Barium 
Cadmium 
Chromium 
Comer 

I  25 I zzo 8.5 9128 1.2-10.4 0 

me 26128 8.2-25 NA 
Mercury 0.025 2.1 0.025 3128 0.24-0.52 3 .o 3 

Nickel 8.3 75 8.3 4/28 102-1,380 4 

T-1%Dichloroethene - -- - 13i28 2-85 NA 
4 t-l 4 

NA NA 
Tetrachloroethene - 10,200 450 3i28 1-4 NA 
Toluene 6,300 5,000 4128 l-3 NA 
Trichloroethene 2,000 - 12128 3-98 NA 
Vanadium -- 9128 1.9 - 3.3 NA 

I  .  I  

Vinyl Chloride I -- l/28 6 

Zinc 86 95 .‘86 10128 7.3 - 111 

(1) NCWQS - North Carolina Water Quality Standards for Saltwater Aquatic Life 
(2) AWQC -Ambient Water Quality Standards for the Protection of Saltwater 
(3) - No ARAR published 
(4) All concentrations expressed in microgram per liter <pg/IJ 
(5) NA - Not Applicable 
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TABLE 6-11 

SURFACE WATER DATA SUMMARY 
SITE 6 - BEAR HEAD CREEK 

FREQUENCY AND RANGE OF DETECTIONS 
COMPARED TO NORTH CAROLINA AND FEDERAL SURFACE WATER CRITERIA 

REMEDIAL INVESTIGATlON CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

c 

Contaminant 

Arsenic 
Barium 
Cadmium 
Chromium 

Surface Water Criteria 
Contaminant 

Frequency/Range Comparison to Criteria 

No. of 
No. of ‘Ositive 

North Federal AWQCs (2) Positive Range of Detects 
No. of Positive Detect 

Carolina r 
‘ICWQS(l) Acute 1 Chronic 

Detects/No. Positive Above 
above AWQCs 

of Samples Detections NCWQS Acute [z 
I  5 

50 -- -- o/14 ND NA NA NA 

-- mm 14l14 13.4 - 36 NA NA NA 

5.0 43 93 0114 ND NA NA NA 

20 1.100 50 3114 

(1) NCWQS - North Carolina Water Quality Standards for Saltwater Aquatic Life 
(2) AWQC - Ambient Water Quality Standards for the Protection of Saltwater 
(3) - No AR.AR published 
(4) All concentrations expressed in microgram per liter @g/L) 
(5) NA - Not applicable 
(6) ND - Not detected 
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TABLE 6-12 

SURFACE WATER DATA SUMMARY 
SITE 6 - RAVINE 

FREQUENCY AND RANGE OF DETECTIONS 
COMPARED TO NORTH CAROLINA AND FEDERAL SURFACE WATER CRITERIA 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

r 
Mercury 
Nickel 
Vanadium 

,Zinc 

Surface Water Criteria 

2.0 3.9 1.1 
50 16 11 
7 18 12 

25 83 3.2 
-- -- 

Contaminant 
Frequency/Range Comparison to Criteria 

No. of 
No. of positive 

Positive Range of Detects 
No. of Posi.tive Detects 

Detects/No. Positive Above 
above .AWQCs 

of Samples Detections NCWQS Acute chronic 

3i6 2.2 - 10.5 0 NA NA 
616 37.1-91 NA NA NA 
2/6 3.7 - 4.3 2 1 2 
2f6 4.2 - 6.5 0 0 
616 4.7 - 9.0 4 0 
616 1.9 - 12.2 0 0 
616 38.6 - 597 NA NA 
O/6 ND NA NA NA 
O/6 ND NA NA NA 
l/6 6.2 NA NA NA 

(1) NCWQS - North Carolina Water Quality Standards for the Protection of Aquatic Life 
(2) AWQC - Ambient Water Quality Standards for the Protection of Fresh Water 
(3) -- No ARAR published 
(4) All concentrations expressed in microgram per liter (pg/L) 
(5) NA - Not applicable 
(6) ND - Not detected 
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TABLE 6-13 

SEDIMENT DATA SUMMARY 
SITE 6 -WALLACE CREEK 

FREQUENCY AND RANGE OF POSITIVE DETECTIONS 
COMPARED TO USEPA REGION IV SEDIMENT SCREENING VALUES 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

(1) ER-L - Effects Range Low 
(2) ER-M - Effects Range Median 
(3) Sediment Screening Value established for Total PCBs 
(4) 
(5) 

Organic concentrations reported in pgkg, Inorganic concentrations reported in mgkg 
Only contaminants with Screening Values are presented on Table 
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TABLE 6-14 

SEDIMENT DATA SUMMARY 
SITE 6 - BEAR HEAD CREEK 

FREQUENCY AND RANGE OF POSITlVE DETECTIONS 
COMPARED TO USEPA REGION IV SEDIMENT SCREENING VALUES 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLiNA 

Contaminant 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Arsenic 

Sediment Screening 
Value 

33 I 85 
Benzo(a)pyrene 400 2,500 
Cadmium 5.0 9.0 
Chromium 80 145 
Copper 
Lead 
Total PCBs (3) 

70 3QO 
35 110 
50 400 

Pyrene 350 2,200m 
Zinc 120 270 

Contaminant 
I 

Comparison to 
Frequency/Range Screening Values 

No. of No. of 
No. of Positive Positive 

Positive Range of Detects Detects 
Detects/No. Positive above above 
of Samples Detections ER-L ER:M 

10120 8.4-220 10 7 
11/20 5.7 - 68 11 lo- 
8120 6.6 -38 8 6- 
0120 0.54- 6.1 0 0- 
6/20 93-640 0 0- 
11120 0.54-4.7 0 0- 
18120 2.3 -16.4 0 0- 
13/20 1.2 -28.1 0 0- 
20120 2.5-70.4 5 -o- 
10120 51-370 10 0- 
2i20 60-76 0 0- 

15120 6.4-82.4 0 01 

(1) ER-L - Effects Range Low 
(2) ER-M - Effects Range Median 
(3) Sediment Screening Value established for Total PCBs 
(4) 
(5) 

Organic concentrations reported in pgkg, Inorganic concentrations reported in mgkg 
Only contaminants with Screening Values are presented on Table 

6-65 



CLEJ-01272-3.13-08/20/93 

TABLE 6-15 

SEDIMENT DATA SUMMARY 
SITE 6 - RAVINE 

FREQUENCY AND RANGE OF POSITIVE DETECTIONS 
COMPARED TO USEPA REGION IV SEDIMENT SCREENING VALUES 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

I 
T T 3ediment Screening 

Value 
Contaminant 

I 
Comparison to 

Frequency/Range Screening Values 

No. of No. of 
Positive Positive 

Range of Detects Detects 
Positive above above 

Detections ER-L ER-M 

No. of 
Positive 

DetectsrNo. 
of Samples 

6111 
6111 
B/11 

Contaminant ER-L(1) ERM (2) 
2.0 20 

2.0 15 
1.0 7.0 

4.1 - 45 6 I 4 
- 23 - 120 6 6 

4,4’-DDD 
4,4*-DDE 
4.4’-DDT 14-210 1 8 1 8 

- 0.61- 4.3 0 0 
- 43 - 1,100 2 0 
- 70 - 1.000 2 0 

Arsenic 
Benzo(a)anthracene 
Benzo(ahwrene 
Cadmium 
Chromium 
Chrysene 
Copper 
Dieldrin 
Fluoranthene 
Lead 

33 
230 
400 

4/11 
3111 
3111 

85 
1,600 
2,500 
9.0 
145 

2,800 
390 
8.0 

3,600 
110 
1.3 
400 

0.53 : 
I 

- 5.9 0 0 
- 2.0 - 17.7 0 0 
- 59 - 1,100 2 . 0 

5.0 

80 
400 
70 

0.02 
600 

9111 
6/11 
3111 

11111 
2/11 
3/11 
11111 

fi- 

.<- 

35 
0.15 
50 
225 

g/11 
6/11 

1,380 3/11 
2,260 4tll 
270 11111 

Pyrene 
zinc 

(1) ER-L - Effects Range Low 
(2) ER-M - Effects Range Median 
(3) Sediment Screening Value established for Total PCBs 
(4) Organic concentrations reported in pg/kg, Inorganic concentrations reported in mgkg 
(5) Only contaminants with Screening Values are presented on Table 
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TABLE 6-16 

SUMMARY OF COPCs IN ENVIRONMENTAL MEDIA OF INTEREST 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

I Contaminant 

methane 
L--, , 

Soil 
Surface 

Groundwater Water Sediment Air Riota 

:: I 

X 
.4iusn 

xx 
:: 

X x 
X x . 

lromium 
!r :: :: :: 

:: 

Lead 
Manganese X :: :: :: X 
-Mercury X X 
Nickel 
Vanadium :: :: :: 
Zinc I xx I X X X 

x - Contaminant Retained a COPC 
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TABLE 6-17 

SUMMARY OF HUMAN RECEPTORS, 
EXPOSURE PATHWAYS AND THE RATIONALE 

FOR THEIR SELECTION 
REMEDIAL INVESTIGATION CT04133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Medium 

Onsite 
Surface Soil 

&site 
3ubsurface Soil 

&site 
sroundwater 

Receptor Group 

Trespassing Sportsmen 

Civilian Personnel 

Exposure 
Pathway 

Ingestion 
Dermal Contact 
Inhalation 
Ingestion 
Dermal Contact 
Inhalation 

Retained/ 
Not Retained Rationale 

Not Retained 
Not Retained 

Areas of concern are fenced with 

Not Retained 
limited access hunting not 
allowed in areas. 

Retained 

EZE! 

Exposure to surface soils would 
predominate as a result of 

Onsite Future Residents 
employment activities. 

Child/Adult 
Ingestion 
Dermal Contact 

pzli~l Exposure to surface soils would 

Inhalation Retained 
predominate as a result of daily 
activities. 

Trespassing Sportsmen Ingestion Not Retained 
Dermal Contact 

Areas of concern are fenced with 
Not Retained limited access hunting not 

allowed in areas. 
Military Personnel/ Not Retained 
Construction Workers 

Ingestion 
Dermal Contact 

Excavation of soils is not 
Not Retained expected as future potential 

exposure pathway. 
Onsite Future Residents 
Child/Adult 

Ingestion Retamed 
Dermal Contact Retained 

No current residential receptor 

Inhalation Not Retained 
of onsite groundwater. 
However, future potential. 

Civilian Personnel Ingestion Retained 
Dermal Contact Retained 
Inhalation Not Retained 

State groundwater criteria 
estabhshed in the Consent 
Order provides a basis for 
qualitative comparisons and 
subsequent remedial decision 

&n-face Water/ 
Sediments 

Biota 

Adults/Adolescents 

I Construction/Utility 
Workers 

Adults 

I 

Ingestion 
Dermal Contact 
Ingestion 
Dermai Contact 

Ingestion of Aquatic 
Biota 

Retained 
Retained 
Not Retained 
Not Retained 

Retained 

making. 
Adults may frequent the creeks 
for recreational fishing. 
Not likelv to contact 
waterbodies during working 
activities. 
Fishing could occur on a limited 
basis in the onsite creeks. 
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TABLE 6-18 

EXPOSURE ASSESSMENT SUMMARY - SURFACE SOIL 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Incidental Ingestion of Surface Soil - Base Personnel, Child, Adult 

Input 
?arameter Description Value Rationale 

C Exposure Concentration 95% UCL (mg/kg) USEPA, May 1992 
Base Personnel LOO mg/day 

IR Ingestion Rate Child 200 mg/day USEPA, December 1989 
Adult 100 mg/day 

CF Conversion Factor lOE-6 kg/mg USEPA, December 1989 

Fi Fraction Ingested from 
Contaminated Source 

100% Conservative Rofessionr 
Judgement 

Base Personnel 250 days& 
EF Exposure Frequency Child 350 days&r USEPA, December 1989 

Adult 350 daysJyr 
Base Personnel 25 years 

ED Exposure Duration Child 6 years USEPA, March 1991 
Adult 30 years 
Base Personnel 70 kg 

BW Body Weight Child 15 kg USEPA, December 1989 
Adult 70 kg 

AT, 
Averaging Time 
Carcinogen All 25,550 days USEPA, December 1989 

Averging Time 
Noncarcinogen 

Base Personnel 9,125 days 
Child 2,190 days USEPA, December 1989 
Adult 10,950 days 
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TABLE 6-19 

EXPOSURE ASSESSMENT SUMMARY - SURFACE SOIL 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Dermal Contact with Surface Soil - Base Personnel, Child, Adult 

Input 
‘arame ter Description Value Rationale 

C Exposure Concentration 95% UCL (mg/kg) USEPA, May 1992 
CF Conversion Factor lOE-6 kg/mg USEPA, December 198!r 

Exposed Surface Area of Base Personnel 4,306 cm2 
SA Skin Available for Child 1,800 cm2 USEPA, January 1992 

COIltWt Adult 5,300 cm2 

AF Soil-to-Skin Adherence 
Factor 1 .O mg/cm2 USEPA, Region IV, 1992 

Volatiles o 1o Accounts for desorption - 
. 

Semivolatiles/ 
from soil and percutaneous 

ABS Absorption Factor 
(dimensionless) Pesticides o o5 absorption (Feldman and 

PCBs o’03 Maibach, 1970; USEPA, 

Metals o’o1 October 1984; Wester and 
. Maibach, 1985) - 

Base Personnel 250 days/v 
EF Exposure Frequency Child 350 days&r USEPA, December 1989 

Adult 350 daysiyr - 
Base Personnel 25 years 

ED Exposure Duration Child 6 years USEPA, December 1989 
Adult 30 years - 
Base Personnel 70 kg 

BW Body Weight Child 15 kg USEPA, December 1989 
Adult 70 kg - 

A’& 
Averaging Time 
Carcinogen All 25,550 days USEPA, December 1989 

- 
Base Personnel 9,125 days 

AL 
Averging Time 
Noncarcinogen Child 2,190 days USEPA, December 1989 

Adult 10,950 days 
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TABLE 6-20 

EXPOSURE ASSESSMENT SUMMARY - SURFACE SOIL 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Inhalation of Particulates - Base Personnel, Child, Adult 

Input 
‘arameter Description Value Rationale 

C Exposure Concentration 95% UCL (m&g) USEPA, May 1992 
Base Personnel 250 days&r 

EF Exposure Frequency Child 350 days&r USEPA, December 1989 
Adult 350 daysJyr 
Base Personnel 25 years 

ED Exposure Duration Child 6 years USEPA, March 1991 
Adult 30 years 
Base Personnel 8 hrklay 

ET Exposure Time Child 24 hr/day USEPA, December 1989 
Adult 16 hrlday 
Base Personnel 1.25 m3/hr 

IR Inhalation Rate Child 0.43 ms/hr USEPA, December 1989 
Adult 0.83 mslhr 
Base Personnel 70 kg 

BW Body Weight Child 15 kg USEPA, December 1989 
Adult 70 kg 

AT, 
Averaging Time 
Carcinogen 

All 25,550 days USEPA, December 1989 

Averging Time Base Personnel 9,125 days 
AT,, Noncarcinogen Child 2,190 days USEPA, December 1989 

Adult 10,950 days 

PEF Site-specific Particulate 5.0 x 10 s ms/kg 
USEPA, December 1989- 

Emission Factor Cowherd, 1985 
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TABLE 6-21 

CLEJ-0127203.13-08/20/W 

EXPOSURE ASSESSMENT SUMMARY - GROUNDWATER 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Ingestion of Groundwater - Base Personnel, Child, Adult 

Input 
‘arameter Description Value Rationale 

C Exposure Concentration 95% UCL (mg/L> USEPA, May 1992 
Base Personnel 2 Lfday 

ri3 Ingestion Rate Child 1 Wday USEPA, December 1989 
Adult 2 Ldday 
Base Personnel 250 days&r 

EF Exposure Frequency Child 350 days&r USEPA, December 1989 
Adult 350 days&r 
Base Personnel 25 years 

ED Exposure Duration Child 6 years USEPA, March 1991 
Adult 30 years 
Base Personnel 7OBg 

BW Body Weight Child 15 kg USEPA, December 1989 
Adult 70 kg 

AT, 
Averaging Time 
Carcinogen 

All 25,550 days USEPA, December 1989 

ATne 
Averging Time Base Personnel 9,125 days 

Noncarcinogen Child 2,190 days USEPA, December 1989 
Adult 10,950 days 
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TABLE 6-22 

EXPOSURE ASSESSMENT SUMMARY - GROUNDWATER 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Dermal Contact with Groundwater - Base Personnel, Child, Adult 

Input 
‘arameter Description Value Rationale 

C Exposure Concentration 95% UCL (mg/L) USEPA, December 1989 
Exposed Surface Area of 

SA Skin Available for 
Adult 18,250 cm2 
Child 7,880 cm2 USEPA, December 1989 

contact 
PC Permeability Constant Chemical Specific USEPA, January 1992 

ET Exposure Time All 0.25 hrklay Fifteen minute shower MT 
bath, professional judgment 

Base PerS0Me1 250 day@- 
EF Exposure Frequency Child 

showerhath every day -- 

Adult if; i;;;; (USEPA, March 25,1991) 
--- 

Base Personnel 25 years 
ED Exposure Duration Child 6 years USEPA, December 1989 

Adult 30 years 
CF Conversion Factor lL/lOOO cm3 USEPA, December 1989- 

Base Personnel 70 kg 
BW Body Weight Child 15 kg USEPA, December 1989 

Adult 70 kg 

AT, 
Averaging Time 
Carcinogen All 25,550 days USEPA, December 1989 

- 
Base Personnel 9,125 days 

AT,, 
Averaging Time 
Noncarcinogen Child 2,190 days USEPA, December 1989 

Adult 10,950 days - 
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TABLE 6-23 

EXPOSURE ASSESSMENT SUMMARY - SURFACE WATER 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Incidental Ingestion of Surface Water - Adolescent, Adult 

Input 
%rameter Description Value Rationale 

c Exposure Concentration 95% UCL (mg/L) USEPA, December 1989 

IR Ingestion Rate 0.05 Llhr USEPA, December 1989- 

ET Exposure Time All 2.6 hr/day USEPA, December 1989- 

EF Exposure Frequency All 7 days/yr USEPA, January 1992 - 

ED Exposure Duration 
Adolescent ’ yrs 
Adult 3oyrs 

USEPA, December 1989 

BW Body Weight 
Adolescent 
Adult 

$2 USEPA, December 1989 

AT, 
Averaging Time 
Carcinogen 

All 25,550 days USEPA, December 1989 

A%, 
Averging Time Adolescent 

3y285 days 
Noncarcinogen Adult 10,950 days 

USEPA December 1989 , 
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TABLE 6-24 

EXPOSURE ASSESSMENT SUMMARY - SURFACE WATER 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Dermal Contact with Surface Water - Adolescent, Adult 

Input 
Parameter . Description Value Rationale 

C Exposure Concentration 95% UCL (mg/L) USEPA, May 1992 

Exposed h-fm% Ama of Adolescent 13,800 cm2 Whole body immersion 5Or 
SA Shin Available for 

Contact Adult 17’500 cm2 
percentile. Adult/Adolescent 
USEPA, January 1992 

- PC Permeability Constant Chemical Specific USEPA, January 1992 
ET Exposure Time All 2.6 hr/event USEPA, December 1989 - 

- EF Exposure Frequency All 7 events&r USEPA, January 1992 

ED Exposure Duration Adolescent 
’ yr Adult 3Oyr 

USEPA, December 1989 

CF Conversion Factor 1 l/1,000 cm3 USEPA, December 1989 - 

BW Body Weight Adolescent 
Adult ti 2 USEPA, December 1989 

A’% 
Averaging Time 
Carcinogen All 25,550 days USEPA, December 1989 

AT,, 
Averaging Time Adolescent 

3’285 days Noncarcinogen Adult 10,950 days USEPA, December 1989 
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1 
. 

TABLE 6-25 

EXPOSURE ASSESSMENT SUMMARY -SEDIMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Incidental Ingestion of Sediment - Adolescent, Adult 

Input 
?arameter Description Value Rationale 

C Exposure Concentration 95% UCL (mg/kg) USEPA, May 1992 

IR Ingestion Rate Adolescent 
Adult i8 E$s USEPA, December 1989 

Fi Fraction Ingestion from 100% Conservative ProfessionZ- 
Contaminated Source Judgement 

EF Exposure Frequency All 7 daydyr USEPA, January 1992 - 

ED Exposure Duration Adolescent ’ yr Adult 3Oyr 
USEPA, December 1989 

CF Conversion Factor 1 .OE-06 kg/mg USEPA, December 1989- 

BW Body Weight Adolescent 
Adult ti 2 USEPA, December 1989 

AT, 
Averaging Time 
Carcinogen All 25,550 days USEPA, December 1989 

AT,, 
Averaging Time Adolescent 3y285 days Noncarcinogen Adult 10,950 days USEPA, December 1989 
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TABLE 6-26 

EXPOSURE ASSESSMENT SUMMARY - SEDIMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Dermal Contact with Sediment - Adolescent, Adult 

Input 
‘arameter Description Value Rationale 

c Exposure Concentration 95% UCL (mg/kg) USEPA, May 1992 
Exposed Surface Area of 

SA Skin Available for Adolescent 3,700 cmz/event Feet, lower legs, forearm&- 

contact Adult 3,700 cmz/event and hands exposed 
(USEPA, January 1992) 

AF Soil-to-Skin Adherence 
Factor 1.0 mg/cmz USEPA, Region IV, 1992 

Volatiles o 1o Accounts for desorption - . 

ABS Absorption Factor Semivolatiles/ from soil and percutaneous 

(dimensionless) Pesticides o o5 absorption (Feldman and 

PCBs o’o3 Maibach, 1970; USEPA, 

Metals o’ol October 1984; Wester and . Maibach, 1985) 
EF Exposure Frequency All 7 events&r USEPA, January 1992 - - 
ED Exposure Duration Adolescent ’ yr Adult 3Oyr 

USEPA, December 1989 

CF Conversion Factor 1 .O E-6 kg/mg USEPA, December 1989 - - 
BW Body Weight Adolescent 

Adult ti g USEPA, December 1989 
- 

AT, 
Averaging Time 
Carcinogen All 25,550 days USEPA, December 1989 

AT, 
Averaging Time Adolescent 
Noncarcinogen 3’285 days Adult 10,950 days USEPA, December 1989 
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TABLE 6-27 

EXPOSURE ASSESSMENT SUMMARY - FISH INGESTION 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMPLEJEUNE,NORTH CAROLINA 

Fish Ingestion - Adult 

Description 

Exposure Concentration 

Ingestion Rate 

Fraction Ingested from 
Contaminated Source 

Exposure Frequency 

ED Exposure Duration 

Bodv Weight 

Averaging Time 
Carcinogen 

Averaging Time 
Noncarcinogen 

Value 

95% UCL (mgkg) 

0.284 kg/day 

1.0 

Rationale 

USEPA, May 1992 

95th percentile for finfir 
(USEPA, December 1989) 

90th Percentile - 
Consumntion Rate 

/ 
Input 

Parameter 
I 

c 

lR 

Fi 

EF 

BW 

A’& 

48 days&r 

30 years 

70 kg 

1 USEPA, December 1989 

I 90th percentile at one 
residence 
(USEPA, December 1989) 

USEPA, December 1989- 

25,550 days 
I 

USEPA, December 1989 

10,950 days I USEPA, December 1989 
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TABLE 6-28 

r 

Volatiles: 
l,l-Dichloroethene 

1,1,2-Trichloroethane 

1,1,2,2- 
Tetrachloroethane 

1,2-Dichloroethane 

Bromodichloromethane 

Chlorobenzene 

Ethylbenzene 

T-1,2-Dichloroethene 

Tetrachloroethene 

Toluene 

.Trichloroethene 

Vinyl Chloride 

Xylenes (total) 

Semivolatiles: 
1,4-Dichlorobenzene 

Benzo(a)anthracene 

Benzo(b)fluoranehtne 

Benzo(kKluoranthene 

Benzo(a)pyrene 

Chrysene 

Fluoranthene 

Indeno(l,2,3-cd)pyrene 

Phenol 

Pyrene 

PesticicIedPCBs: 
4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Dieldrin 

Endrin 

Total PCB 

TOXICITY FACTORS 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
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TABLE 6-28 (Continued) 

TOXICITY FACTORS 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Notes: 
E 
CSF 
CSFI 
WOE 
IRIS 
HEAST 
USEPA 
ND 
PM3 
WOE 
A 
Bl 
B2 
c 
D 

Oral Reference Dose (mg/kg - day) 
Inhalation Reference Concentration (mg/cu m) 
Oral Canier Slope Factor (mg/kgday)-1 
Inhalation Cancer Slope Factor (mgkg-day)-1 
Weight of Evidence 
Integrated Risk Information System 
Health Effects Assessment Summary Tables 
United States Environmental Protection Agency 
Not Determined 
Pending 
Weight of Evidence 
Human Carcinogen 
Probable Human Carcinogen - Limited Evidence 
Probable Human Carcinogen - Sufficient Evidence 
Possible Human Carcinogen 
Not Classifiable as to Human Carcinogenicity 



TABLE 6-29 

INCREMENTAL LIFETIME CANCER RISK VALUES 
ASSOCIATED WITH POTENTIAL CURRENT AND FUTURE 

EXPOSURESTO SURFACE SOIL 
SITE 6 LOT 291 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Incremental Lifetime Cancer Risks I 

Child Resident 
I 

Resident Adult 
(Future Potential Risk Scenario) (Future Potential Risk Scenario) 

Contaminant of Concern 

. .4-Dichlorobenzene 

1,4’-DDD 

L.4’-DDE 

L,I’-DDT 

irsenic 

3enzoWluoranthene 

>admium 

%romium 

Ingestion Inhalation Ingestion Dermal 

2.43-02 1.423-09 

Inhalation Ingestion 

3.19E-10 

De&al Dermal 

4.5oE-10 

1.853-09 

7.583-09 

2.28E-08 

4.833-07 

1.663-07 

L 
9.993-10 6.853-11 -a 

I  

2.203-09 1.31E-09 

--+-- 

4.10E-09 

1.683-08 

5.07E-08 

5.823-09 

2.393-08 

7.193-08 

2.813-09 

l.l5E-08 

3.473-08 

-- 9.023-09 5.373-09 

1.62E-08 5.23-12 2.71E-08 7.313-12 

l.?lE-06 7.36&07 

4.08E-07 2.523-07 

1.68E-08 
w- 

2.883-06 l.S2E-06 

6.863-07 5.223-07 

2.183-08 5.373-06 

1.283-06 

l.O6E-09 ----l l.O7E-07 

5.7OE-10 

5.753-08 

7.863-10 

7.923-08 
-~ 
Xrvsene 3.173-07 

6.843-08 

ma 

- - - - I  
2.483-U 

3.773-07 9.993-07 s- 

6.953-08 1.843-07 1.85E-11 

2.24E-07 8.613-09 

4.14E-08 8.903-08 

7.043-07 

1.30E-07 

- I  

1,34E-11 Xeldrin 

rota1 PCBs 

‘OTAL 

3.043-07 8.203-08 1.633-07 2.59E-07 9.69E-08 1.25E-07 

7.863-06 l.l4E-06 7.39E-08 4.213-06 3.593-06 l.O2E-07 2.513-06 1.733-06 

Note: -- Not evaluated as part of this exposure pathway. 



TABLE 6-30 

HAZARD QUOTIENTS AND INDICES 
ASSOCIATED WITH POTENTIAL CURRENT AND FUTURE 

EXPOSURES TO SURFACE SOIL 
SITE 6 LOT201 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Hazard Quotients 
4 

Child Resident Adult Resident 
(Future Potential Risk Scenario) (Future Potential Risk Scenario) 

Base Personnel 
(Current Risk Scenario) 

Inhalation Ingestion Ingestion 
WI_ 

3.753-04 
1.283-02 
2.193-03 
3.323-03 
2.033-04 
3.223-06 
1.273-02 
4.623-06 
1.783-04 
7.053-04 
3.253-02 

6.273-11 m m  

2.663-04 
9.133-03 
1.57E-03 
2.373-03 l.O2E-03 1 -- 

? 
CQ 
tQ 1.453-04 

2.303-06 
9.083-03 
3.233-06~ 

I_ 

1.533-04 

1.273-04 
6.03E-04 Total PCBs 6.583-03 1.783-03 

TOTAL (Hazard Index) 3.03E-01 3.043-02 1.53E-04 2.323-02 l.llE-02 1 6.813-05 

Note: -- Not evaluated as part of this exposure pathway. 



TABLE6431 

INCREMENTALLIFETIMECANCERRISKVALUES 
ASSOCIATED~POTENTIALFUTURE 

EXPOSURESTOSURFACESOIL 
SPI'E6LOT203 

REMEDIALINVESTIGATI0NCT0-0133 
MCBCAMPLEJEUNE,NORTHCAROLINA 

Incremental Lifetime Cancer Risks 

Contaminant of Concern 

1,4-Dichlorobenxene 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Arsenic 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Cadmium 

Chromium 

Chrysene 

Dieldrin 

Ideno(l,2,3-cd)pyrene 

Total PCBs 

TOTAL 

Child Resident Adult Resident Base Employee 
(Future Potential Risk Scenario) Wuture Potential Risk Scenario) (Future Potential Risk Scenario) 

Ingestion Dermal Inhalation Ingestion Dermal Inhalation Ingestion Dermal Inhalation 

4.213-09 4.06E-10 -- 2.26E-09 6.97E-09 -- 1.343-09 2.893-09 -- 

1.633-09 1.573-09 -- 8.743-10 2.31E-08 -- 5.20E-10 l.l2E-08 -- 

9.243-09 8.91E-10 -- 4.953-09 1.31E-08 -- 2.953-09 6.343-09 -- 

1.553-08 1.493-09 1.60E-12 8.303-09 2.2OE-08 2.213-12 4.943-09 l.O6E-08 2.973-12 

1.923-06 3.70E-08 5.653-09 l.O3E-06 7.8OE-09 2.343--09 6.123-07 263E-07 l.O5E-08 

1.91E-06 1.843-07 -- l.O2E-06 2.713-06 -- 6.1OE-07 1.3lE-06 -- 

1.933-06 1.863-07 -- l.O3E-06 2.743-06 -- 6.153-07 1.323-06 -- 

2.163-06 2.083-07 -- l.l6E-06 3.073-06 -- 6.89E-07 1.483-06 -- 

1.883-06 1.81E-07 -- l.OlE-06 2.673-06 -- 5.993-07 1.293-06 -- 

-* as 6.41E-10 -- -- 8.843-10 -- -- 1,19E-09 

-- mm 2.66E-08 -- ws 3.673-08 -- -- 4.933-08 

1.853-06 1.423-09 -- 9.903-07 2.083-08 -- 5.89E-07 l.OlE-08 -- 

9.993-08 9.693-09 l.O3E-11 5.36E-08 1.423-07 1.42E-11 3.19E-08 6.853-08 1,91E-11 

1.443-07 1.753-07 -- 7.733-08 2.583-06 -- 6.79E-07 1.253-06 -- 

1.533-06 8.86E-08 -- 8.203-07 1.383-06 -- 4.883-07 6.303-07 -- 

l.EilE-06 1.253-06 3.293-08 8.10E-06 1.843-05 4.64E-08 4.823-06 8.913-06 6.10E-08 

Note: -- Not evaluated as part of this exposure pathway 



TABLE 6-32 

HAZARD QUOTIENTS AND IN-DICES 
ASSOCIATED WITH POTENTIAL FUTURE 

EXPOSURES TO SURFACE SOIL 
SITE 6 LOT 203 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Hazard Quotients 

Contaminant of Concern 

1,4-Dichlorobenzene 

Q,4’-DDT 

Arsenic 

Barium 

Cadmium 

Chromium 

Dieldrin 

Endrin 

Fluoranthene 

Manganese 

pyr ene 

Zinc 

Total PCBs 

I’OTAL (Hazard Index) 

Child Resident Adult Resident Base Personnel 
(Future Potential Risk Scenario) (Future Potential Risk Scenario) (Future Potential Risk Scenario) 

Ingestion Dermal Inhalation~~ Ingestion Dermal Inhalation Ingestion Dermal Inhalation 

-a sm 2.643-10 -- -- 7.283-11 -- -- l.l7E-10 

l.O6E-03 l.O3E-04 -- l.l4E-04 3.023-04 -- 8.14E-05 1.753-04 -- 

4.263-02 8.223-04 -- 4.573-03 2.423-03 -- 3.263-03 1.40E-03 -- 

1.90E-03 3.663-05 -- 2.043-04 l.O8E-04 -- 1.45E-04 6.253-05 -- 

2.303-02 4.443-04 -- 2.473-03 1.31E-03 -- 1.763-03 7.573-04 -- 

1.433-02 2.763-04 -- 1.533-03 8.133-04 -- l.lOE-03 4.713-04 -- 

1.463-03 1.41E-04 -- 1.56E-04 4.143-04 -- l.l2E-04 2.403-04 -- 

1.28E-05 2.223-05 -- 1.373-06 6.533-05 -- 9.783-07 3.793-05 -- 

7.993-05 7.713-06 -- 8.563-06 2.273-05 -- 6.123-06 1.32E-05 -- 

9.313-02 1.80E-03 1.20E-04 9.973-03 5.293-03 3.313-05 7.123-03 3.063-03 5.343-05 

l.O8E-04 l.O4E-05 -- l.l6E-05 3.073-05 -- 8.283-06 1.78E-05 -- 

3.333-03 6.433-05 -- 3.573-04 1.893-04 -- 2.55E-04 l.lOE-04 -- 

3.323-02 1.923-03 -- 3.553-03 5.653-03 -- 2.543-03 3.273-03 -- 

2.14E-01 5.64E-08 1.20E-04 2.293-02 1.663-02 3.313-05 1.643-02 9.623-04 5.343-05 

Note: -- Not evaluated as part of this exposure pathway. 



TABLE 6-33 

INCREMENTAL LIFETIME CANCER RISE VALUES 
ASSOCIATED WITH POTENTLiL FUTURE EXPOSURES TO SURFACE SOIL 

SITE 6 (WOODED AREAS AND RAVINE) AND SITE 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Contaminant of Concern 

1,4-Dichlorobenzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Cadmium 

Chromium 

Chrysene 

Dibenz(a.h)anthracene 

Dieldrin 

Ideno(l,Z&d)pyrene 

Total PCBs 

TOTAL 

Child Resident 

1.58E-06 7.093-07 -- 8.443-07 2.243-06 -- 5.023-07 l.O8E-06 -- 
-m es 4.06E-10 -- WI 5*6OE-10 -- mm 2.51E-10 

1.28E-08 1.773-08 -- -- -- -v -- -- 7.933-09 

1.693-06 7.59E-07 -- 9.043-07 2.403-06 -- 5.38E-07 l.l6E-06 -- 

1,16E-06 7.233-07 -- 8.613-07 2.283-06 -- 5.123-07 l.lOE--6 -- 

1.21E-07 5.443-10 1.25E-11 6.48E-08 1.723-09 1.72E-11 3.863-08 8.293-10 7.723-12 

1.693-06 7.623-07 -- 9.083-07 2.413-06 -- 5.403-07 l.l6E-06 -- 

5.323-07 1.443-07 -- 2.85E-07 4.533-07 -- 1.7OE-07 2.193-07 -- 

1.433-05 5.603-06 1.91E-08 7.683-06 1.773-05 2.63E-08 4.573-06 8.52E-06 l.l8E-08 

Note: -- Not evaluated as part of this exposure pathway. 53 
z 
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TABLE 654 

HAZARD QUOTIENTS AND INDICES 
ASSOCIATED WITH POTENTIAL FUTURE 

EXPOSURES TO SURFACE SOIL 
SITE 6 (WOODED AREAS AND RAVINE) AND SITE 82 

REMEDIAL INVESTIGATION CTO-6133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Hazard Quotients 

Contaminant of Concern 

l,4-Dichlorobenzene 

4,4’-DDT 

Anthracene 

Arsenic 

Barium 

Cadmium 

Xromium 

Dieldrin 

Endrin 

Fluoranthene 

Manganese 

?henol 

?yrene 

Vanadium 

Sine 

Total PCBs 

KYTAL GIazard Indexi 

Child Resident Adult Resident 
Wuture Potential Risk Scenario) 

Base Employee 
Future Potential Risk Scenario) (Future Potential Risk Scenario) 

Ingestion Dermal Inhalation Ingestion Dermal Inhalation Ingestion Dermal Inhalation 

-- -.. IS m- 3.373-11 -- -- UlE-11 

7.273-04 3.263-04 -- 7.753-05 2.053-04 -- 5.543-05 l.l9E-04 -- 

8.52E-06 3.843-06 -- 9.133-07 2.423-06 -- 6.523-07 1.40E-06 -- 

4.393-02 3.953-03 -- 4.703-03 2.493-03 -- 3.363-03 1.443-03 -- 

4.00E-03 8.403-05 -- 4.293-04 2.273-04 -- 3.063-04 1.323-04 -- 

1.463-02 1.31E-03 -- 1.563-03 8.283-04 -- l.l2E-03 4.803-04 -- 

6.903-03 6.213-04 -- 7.403-04 3.923-04 -- 5.283-04 2.273-04 -- 

1.763-03 7.943-04 -- 1.893-04 S.OlE-04 -- 1.353-04 2.903-04 -- 

1.753-04 7.863-05 -- 1.873-05 4.963-05 -- 1.343-05 2.883-05 -- 

7.08E-05 3.193-05 -- 7.593-06 2.01E-05 -- 5.423-06 l.l6E-05 -- 

4.42E-02 3.983-03 5.713-05 4.743-03 2.513-03 1.573-05 3.393-03 1.463-03 8.463-06 

3.413-06 1.533-06 -- 3.653-07 9.683-07 -- 2.613-07 5.613-07 -- 

LOOE-04 4.503-05 -- l.O7E-05 2.843-05 -- 7.653-06 1.653-05 -- 

8.58E-03 7.733-04 -- 9.203-04 4.873-04 -- 6.573-04 2.823-04 -- 

8.783-04 7.903-05 -- 9.413-05 4.993-05 -- 6.72E-05 2.893-05 -- 

l.lSE-02 3.11E-03 -- 1.233-03 1.963-03 -- 8.813-04 l.l4E-03 -- 

1.37E-91 i.52E-02 5.7lE-05 1.47E-02 9.763-63 i.57E-95 i.O5E-02 5.ggi3j3 , &4634)fj 

Note: -- Not evaluated as part of this exposure pathway. 



TABLE 6-36 

INCREMENTAL LIFETIME CANCER RISK VALUES 
ASSOCIATED WITH POTENTIAL FUTURE 

EXPOSURES TO GROUNDWATER 
OPERABLE UNITNO. 2 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Incremental Lifetime Cancer Risk 

Contaminant of Concern 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethene 

bsenic 

3eryllium 

3romodichloromethane 

irinyl Chloride 

I’richloroethene 

l’etrachloroethene 

rota1 

Child Resident Adult Resident Base Personnel 
(Future Potential Risk Scenario) (Future Potential Risk Scenario) (Future Potential Risk Scenario) 

Dermal Dermal Dermal 
Ingestion Contact Ingestion Contact Ingestion Contact 

1.863-06 3.303-08 3.993-06 8.16E-08 2.68E-06 4.86E-08 

1.563-07 2.583-09 3.363-07 6.383-09 1.993-07 3.803-09 

1.973-07 6.223-08 4.233-06 1.533-07 2.62E-06 9.13E-08 

2.993-07 3.123-09 6.413-07 7.7lE-09 3.823-07 4.593-09 

4.483-05 7.323-07 9.63-05 3.273-07 5.713-05 1.943-07 

l.OlE-04 2.993-07 2.173-04 7.393-07 1.293-04 4.43-07 

2.843-07 2.333-09 4.373-07 5.753-09 2.673-07 3.423-09 

1.673-05 2.403-07 3.67E-06 5.913-07 2.123-05 3.523-07 

8.443-07 3.323-07 1.8lE-06 1.493-05 l.O8E-06 4.883-07 

5.983-07 4.723-07 1.283-06 8.95E-06 7.633-07 6.933-07 

1.693-04 1.583-06 3.613-04 2.68E-06 2.153-04 2.323-06 



TABLE 6-36 

HAZARD QUOTIENTS AND INDICES 
ASSOCIATED WITH POTENTIAL 

FUTURE EXPOSURES TO GROUNDWATER 
OPERABLE UNITNO. 2 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Contaminant of Concern 

1,1,2-Trichloroethane 

l,l-Dichloroethene 

Arsenic 

Barium 

Beryllium 

Bromodichloromethane 

Chlorobenzene 

Chromium 
Ethylbenzene 

Manganese 

Mercury 

Nickel 

Phenol 

T-1,2-Dichloroethene 

Tetrachloroethene 

Total Xylenes 

Unnarlir~m . . ..----- 
Zinc 

TOTAL (Hazard Index) 

Hazard Quotients 

Child Resident Adult Resident Base Personnel 
(Future Potential Risk Scenario) (Future Potential Risk Scenario) (Future Potential Risk Scenario) 

Dermal ” Dermal Dermal 
Ingestion contact Ingestion Contact Ingestion Contact 

7.993-03 1.323-04 3.423-03 6.533-05 2.453-03 4.663-05 

4.263-03 1.343-04 1.833-03 6.633-05 1.30E-03 4.743-05 

9.953-01 2.963-03 4.263-01 1.463-03 3.05E-01 l.O4E-03 

1.25E-01 3.693-04 5.35E-02 1.823-04 3.823-02 1,30E-04 

7.033-03 2.273-05 3.01E-03 l.l2E-05 2.15E-03 7.993-06 

1.923-03 2.193-05 8.223-04 l.OSE-05 5.873-04 7.733-06 

6.713-03 5.423-04 2.883-03 2.683-04 2.05E-03 1.91E-04 

5.963-01 2.353-03 2.563-01 l.l6E-03 1.83E-01 8.293-04 
5.11E-04 7.46E-05 2.193-04 3.683-05 1.573-04 2.633-05 

5.793-01 1.71E-03 2.483-01 8.45E-04 1.77E-01 6.03E-04 

1.70E-02 6.303-05 7.313-03 3.11E-05 5.223-03 2.223-05 

3.313-02 9.823-05 1.423-02 4.853-05 l.OlE-02 3.463-05 

5.76E-04 9.293-05 2.473-04 4.593-05 1.763-04 3.283-05 

1.633-02 3.213-04 6.993-03 1.593-04 4.993-03 l.l3E-04 

1.343-02 9.793--03 5.753-03 4.833-03 4.11E-03 3.453-03 

2.243-05 3.533-06 9.593-06 1.743-06 6.853-06 1.243-06 

5:54E-01 1.643-03 2.373-01 8.08E-04 1.70E-01 5.773-04 

l.OOE-02 2.973-05 4.33-03 1.463-05 3.073-03 l.O5E-05 

3.OE+OO 2.043-02 1.3E 3-00 l.OOE-02 9.OE-01 7.183-03 



CLEJ-01272-3.13-08/20/93 

TABLE 6-37 

INCREMENTAL LIFETIME CANCER RISK VALUES 
ASSOCIATED WITH POTENTIAL 

FUTURE EXPOSURES TO SURFACE WATER 
SITE 6 WALLACE CREEK 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Incremental Lifetime Cancer Risk 

Vinyl Chloride 8.123-08 1.643-07 1.743-07 4.453-0’7 

Arsenic 1.80E-08 7.433-09 3.853-08 2.023-0$- 

TOTAL 9.923-08 1.71E-07 2.123-07 4.65E-0’7 

6-89 



CLEJ-01272-3.13-08/20/93 

TABLE 6-38 

HAZARD QUOTIENT AND INDICES 
ASSOCIATED WITH POTENTIAL FUTURE 

EXPOSURES TO SURFACE WATER 
SITE 6 WALLACE CREEK 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

I I Hazard Quotients I 
I I I 

I Adolescent Resident 
I 

Adult Resident 
(Future Potential Risk Scenario) (Future Potential Risk Scenario) I 

I I I 4 

1 Contaminant ofconcern I Ingestion I Dermal Contact I Ingestion I Dermal Contact 1 
I  I  I  I  

T-l,Z-Dichloroethene I 3.073-05 I 8.493-05 I 1.98E-05 I 6.923-05 I 

Tetrachloroethene 2.223-05 2.263-03 1.423-05 1.843-03 

Toluene 8.313-07 2.293-04 5.343-07 1.873-04 

Arsenic 2.663-04 l.lOE-04 1.71E-04 8.983-05 

Barium 9.903-06 4.10E-06 6.373-06 3.34E-06 

Cadmium 2.023-04 5.573-05 1.3OE-04 4,54E-05 

Chromium 2.653-05 1.463-05 1.7OE-05 1.19E-05 

Manganese 1.663-04 6.893-05 l.O7E-04 5.61E-05 

Mercury 2.59E-05 7.143-06 1.663-05 5.823-06 

Nickel 1.253-04 3.453-06 &OQE-05 2.813-06 

Vanadium 1.933-04 8.00E-06 1.243-05 6.52E-06 

zinc 2.773-05 4.583-07 1.783-06 3.743-07 

TOTAL (Hazard Index) l.lOE-03 2.583-03 5.773-04 2.323-03 

6-90 



CLEJ-01272-3.13,08/20/93 

TABLE 6-39 

HAZARD QUOTIENTS AND INDICES 
ASSOCIATED WITH POTENTLiL FUTURE 

EXPOSURES TO SURFACE WATER 
SITE 6 BEAR HEAD CREEK 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Hazard Quotients 

Adolescent Resident Adult Resident 
(Future Potential Riik Scenario) (Future Potential Risk Scenario) 

Contaminant of Concern Ingestion Dermal Contact Ingestion Dermal Contact 

Barium I 2.063-05 I 8.553-06 I l-333-05 6.973-06 

Chromium I 4.22E-05 I 2.333-05 I 2.713-05 

Manganese 

Mercury 

2.563-04 l.O6E-04 1.653-04 

9.233-06 2.553-06 5.943-06 

Nickel 

Vanadium 

5.08E-05 1.4OE-06 3.273-05. 

2.023-05 8.363-06 1.30E-05 

ZiIlC I 1;773-06 I 2.933-07 I l.l4E-06 

TOTAL (Hazard Index) 1 4.01E-04 I 1.51E-04 I 2.583-04 

1.90%05 

8.65%05 

2.08E-06 

l.l4E-06 

6.813-06 

2.393-07 

1.233-04 

6-91 



CLEJ-01272-3.13-08/20/93 

.- 

TABLE 6-46 

INCREMENTAL LIFETIME CANCER RISK VALUES 
ASSOCIATED WITH POTENTIAL 

FUTURE EXPOSURES TO SEDIMENT 
SITE 6 WALLACE CREEK 

REMEDIAL INVESTIGATION CT043133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Incremental Cancer Risk 

Contaminant of 
Concern 

Adolescent Resident Adult Resident 
(Future Potential Risk Scenario) (Future Potential Risk Scenario) 

Ingestion Dermal Contact Ingestion Dermal Contact 

4,4’-DDD 2.03E-11 1.5OE-09 4.353-11 3.223-09 

4,4*-DDE 1.82E-11 1.343-09 3.893-11 2.88E-Or 

4,4’-DDT 2.13E-11 1.583-09 4.57E-11 3.383-09 

Arsenic l.l8E-08 8.733-07 2.533-08 1.873-06 

Benzo(a)anthracene 

Benzo(a)pyrene 

4.203-09 3.11E-07 9.00E-09 6.66E-07 

1.223-08 9.073-07 2.613-08 1.933-06 

BenzoOfluoranthene 8.403-09 6.223-07 1.8OE-08 1.333-06 

Beryllium 3.533-09 2.633-07 7.573-09 5.603-07 

Chrysene 

Die&in 

4.603-09 3.403-07 9.863-09 7.293-07 

2.1OE-10 1.56E-08 4.51E-10 3.343-08 

Total PCBs I 6.413-09 I 4.743-07 I 1.373-08 I l.O2E-06 

TOTAL I 5.14E-08 I 3.803-06 I MOE-07 I 8.153-06 

6-92 



CLEJ-0127203.13-08/20/93 

TABLE 6-41 

HAZARD QUOTIENTS AND INDICES 
ASSOCIATED WITH POTENTIAL FUTURE 

EXPOSURES TO SEDIMENT 
SITE 6 WALLACE CREEK 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Hazard Quotients 

Adolescent Resident Adult Resident 
(F’uture Potential Risk Scenario) (Future Potential Risk Scenario) 

Contaminant of Concern Ingestion Dermal Contact Ingestion Dermal Contact 

4,4’-DDT 9.763-07 7.223-05 6.273-07 4.643-05 

Arsenic 1.753-04 1.293-02 l.l2E-04 8.313-03 

Barium 5.313-06 3.983-04 3.453-06 2.563-04 

Beryllium 1.283-06 9.463-05 8.223-07 6.083-05 

Chromium 2.973-05 2.203-03 1.91E-05 1.41E-03 

6-93 



CLEJ-0127203.13-08/20/93 

TABLE 6-42 

INCREMENTAL LIFETIME CANCER RISK VALUES 
ASSOCIATED WITH POTENTIAL FUTURE 

EXPOSURE TO SEDIMENT 
SITE 6 BEAR HEAD CREEK 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

r”” 

BenzoWluoranthene 1.923-09 1.423-07 4.11E-09 3.04E-0’7 

Benzo(a)pyrene l.O6E-08 7.813-07 2.273-08 1.67E-06- 

Beryllium 4.243-09 3.143-07 9.093-09 6.733-0’7 

Total PCBs 3.18E-09 2.353-07 6.813-09 5.043-0’7 

TOTAL 2.62E-08 1.943-06 5.623-08 4.15E-06 

,P- 

6-94 



CLEJ-01272-3.13-08/20/W 

TABLE 6-43 

HAZARD QUOTIENTS AND INDICES 
ASSOCIATED WITH POTENTIAL FUTURE 

EXPOSURES TO SEDIMENT 
SITE 6 BEAR HEAD CREEK 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Hazard Quotients 

Adolescent Resident Adult Resident 
(Future Potential Risk Scenario) (Future Potential Risk Scenario) 

Contaminant of Concern Ingestion Dermal Contact Ingestion Dermal Contact 

4,4’-DDT 5.753-0’7 4.263-05 3.703-07 2.743-05 

Arsenic 9.233-05 6.833-03 5.943-05 4.393-03 

Barium 7.123-06 5.273-04 4.583-06 3.393-04 

Beryllium 1.533-06 l.l4E-04 9.863-07 7.303-05 

Cadmium 5.583-05 4.133-03 3.593-05 2.663-03 

Chromium 3.693-05 2.733-03 2.373-05 1.763-03 

Ethylbenzene l.i6E-08 8.583-07 7.45E-09 5.51E-07 

Manganese 7.313-05 5.413-03 4.703-05 3.483-03 

Pyrene 5.403-08 3.993-06 3.473-08 2.57E-06 

Tetrachloroethene l.llE-07 4.733-07 7.153-08 3.043-07 

Total Xylenes 7.583-10 5.613-08 4.873-10 3.603-08 

Vanadium 4.323-05 3.203-03 2.783-05 2.053-03 

Zinc 2.463-06 1.823-04 1.583-06 l.l7E-04 

Total PCBs 4.583-05 3.393-03 2.953-05 2.183-03 

TOTAL (Hazard Index) 3.593-04 2.663-02 2.313-04 1.71E-02 

6-95 



CLEJ-01272-3.13-08/20/93 

TABLE 6-44 

INCREMENTAL LIFETIME CANCER RISK VALUES 
ASSOCIATED WITH POTENTIAL CURRENT 

EXPOSURE TO BIOTA 
SITE 6 WALLACE CREEK 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJETJNE, NORTH CAROLINA 

Incremental Lifetime Cancer 
Risks 

Contaminant of Concern 

I,4’-DDD 

I,4’-DDE 

&4’-DDT 

Beryllium 

rota1 PCBs 

roTAL 

Adult Ingestion 
(Current Risk Scenario) 

2.373-06 

2.133-05 

7.543-07 

2.953-06 

1.763-03 

1.793-03 

6-96 



CLEJ-01272-3.13-08/20/93 

TABLE 6-45 

HAZARD QUOTIENTS AND INDEX 
ASSOCIATED WITH POTENTIAL CURRENT EXPOSURE 

TO BIOTA 
SITE 6 WALLACE CREEK 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

I I Hazard Quotients 

I 
I 

I 
I 

I 
1 

Adult Ingestion 
Contaminant of Concern (Current Risk Scenario) 

I 

I 4,4’-DDT I l.O4E-02 I 

I Beryllium I 3.203-04 I 
Cadmium 2.993-02 

Endrin 2.453-02 

Zinc 

Total PCBs 

4.983-02 

7.623 + 00 

1 TOTAL (Hazard Index) I 7.74+00 I 

6-97 



CLEJ-01272-3.13-08/20/93 

TABLE 6-46 

TOTAL INCREMENTAL LIFETIME CANCER RISK 
ASSOCIATED WITH SURFACE SOIL 

SITE 6 LOT 201 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Exposed Population 

Scenario 

Incidental Ingestion of Soil 

Dermal Contact with Soil 

Inhalation of Particulates 

TOTAL 

Future Future 
Child Adult 

Resident Resident 

7.863-06 4.213-06 

1.14E-06 3.593-06 

7.393-08 l.O2E-07 

9.073-06 4.023-06 

Current Base 
Personnel 

2.513-06 

1.733-06 

1.373-07 

4.383-06 -I 

6-98 



CLEJ-01272-3.13-08/20/93 

TABLE 6-47 

TOTAL HAZARD INDICES 
ASSOCIATED WITH SURFACE SOIL 

SITE 6 LOT 201 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Scenario 

Exposed Population 

Future Future 
Child Adult Current 

Resident Resident Base Personnel 

Incidental Ingestion of Soil 3.03E-01 3.253-02 2.323-02 

- Dermal Contact with Soil 3.043-02 1.923-02 l.llE-02 

- Inhalation of Particulates 1.533-04 4.223-05 6.183-05 

TOTAL 1 3.343-01 t 5.173-02 1 3.443-02 

6-99 



CLEJ-01272-3.13-08/20/93 

TABLE 6-48 

TOTAL INCREMENTAL LIFETIME CANCER RISK 
ASSOCIATED WlTH SURFACE SOIL 

SITE 6 LOT203 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Exposed Population 

Scenario 

Incidental Ingestion of Soil 

De-1 Contact with Soil 

Inhalation of Particulates 

TOTAL 

Future Future 
Child Adult 

Resident Resident 

1.51E-06 S.lOE-06 

1.253-06 1.843-06 

3.29E-08 4.543-08 

2.793-06 9.993-06 

Future 
Base Personnel 

4.823-06 

8.913-06 

6.1OE-08 

1.383-05 
-I 

6-100 



CLEJ-01272-3.13-08/20/93 

TABLE 6-49 

TOTAL HAZARD INDICES 
ASSOCIATED WITH SURFACE SOIL 

SITE 6 LOT 203 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

scenario 

I Incidental Ingestion of Soil 

I TOTAL 

Future 
Child 

Resident 

2.14E-01 

5.643-03 

1.20E-04 

2.20E-01 

I  

Exposed Population 
I 

Future 
Adult Future 

Resident Base Personnel 

2.293-02 1.643-02 

- 1.663-02 9.623-03 

- 3.313-05 5.343-05 

- 3.953-02 2.613-02 

6-101 



CLEJ-0127203.13-08/20/93 

TABLE 6-50 

TOTAL INCREMENTAL LIFETIME CANCER RISK 
ASSOCIATED WITH SURFACE SOIL 

SITE 6 (WOODED AREAS AND RAVINE) AND SITE 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Exposed Population 

scenario 

Incidental Ingestion of Soil 

Dermal Contact with Soil 

Inhalation of Particulates 

TOTAL 

Future Future 
Child Adult 

Resident Resident 

1.433-95 7.683-06 

5.603-96 1.773-05 

1.91E-08 2.633-08 

1.993-05 2.543-05 

Future 
Base Personnel 

4.573-06 

8.523-06 

l.l8E-08 

1.31E-05 
A 

6-102 



CLE J-O 1272-3.13-08/20/93 

TABLE 6-51 

. TOTAL HAZARD INDICES 
ASSOCIATED WITH SURFACE SOIL 

SITE 6 (WOODED AREAS AND RAVINE) AND SITE 82 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Exposed Population 

scenario 

Incidental Ingestion of Soil 

De-1 Contact with Soil 

Inhalation of Particulates 

TOTAL 

Future Future 
Child Adult 

Resident Resident 

1.37E-01 1.473-02 

1.523-02 9.763-03 

5.713-05 1.573-05 

1.52E-01 2.453-02 

Future 
Base Personnel 

I 
l.O5E-02 

5.633-03 

8.463-06 

1.61E-02 

6-103 



CLEJ-01272-3.13-08/20/93 

TABLE 6-52 

TOTAL INCREMENTAL LIFETIME CANCER RISK 
ASSOCIATED WITH GROUNDWATER 

OPERABLE UNITNO. 2 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Exposed Population 

Scenario 

Groundwater Ingestion 

Dermal Contact 

TOTAL 

Future Future 
Child Adult 

Resident Resident 

1.693-04 3.613-04 

1.583-06 2.583-05 

1.71E-04 3.873-04 

Future 
Base Personnel 

2.153-04 

2.323-06 

2.173-04 

6-104 



CLEJ-0127203.13-08/20/93 

TABLE 6-53 

TOTAL HAZARD INDICES 
ASSOCIATED WITH GROUNDWATER 

OPERABLE UNITNO. 2 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Exposed Population 

scenario I Future Future 
Child Adult Future 

Resident Resident 
I 

Base PersonneI 

Groundwater Ingestion 3.OE +00 1.3E+OO 9.OE-01 

Dermal Contact 2.043-02 l.OOE-02 7.183-03 - 

TOTAL I 3.OE+OO I 1.31E+OO I 9.1OE-01 

6-105 



CLEJ-01272-3.13-08/20/93 

TABLE 6-54 

TOTAL INCREMENTAL LIFETIME CANCER RISK 
ASSOCIATED WITH SURFACE WATER/SEDIMENT 

SITE 6 WALLACE CREEK 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Exposed Population 

Scenario 

Future Future 
Adolescent Adult 
Resident Resident 

Incidental Ingestion of Surface Water 

Dermal Contact with Surface Water 

Incidental Ingestion of Sediment 

9.923-08 2.123-07 

l.?lE-07 4.653-07 

5.143-08 l.lOE-07 

I Dermal Contact with Sediment I 3.803-06 I 8X53-06 I 

I TOTAL I 4.123-06 I 8.943-06 I 

6-106 



CLEJ-01272-3.13-08/20/M 

TABLE 6-55 

TOTAL HAZARD INDICES 
ASSOCIATED WITH SURFACE WATER/SEDIMENT 

SITE 6 WALLACE CREEK 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Exposed Population 

Scenario 

Future Future 
Adolescent Adult 

Resident Resident 

1 Incidental Ingestion of Surface Water 1 l.lOE-03 I 5.773-04 I 

I Dermal Contact with Surface Water I 2.853-03 I 2.323-03 I 

I Incidental Ingestion of Sediment I 4.293-04 I 2.763-04 I 
I Dermal Contact with Sediment I 3. ME-02 I 2.043-02 I 
I TOTAL I 3.603-02 I 2.363-02 I 

6-107 



CLEJ-0127293.13-08/20/93 

TABLE 6-56 

TOTAL INCREMENTAL LIFETIME CANCER RISK 
ASSOCIATED WITEI SEDIMENT 

SITE 6 BEAR HEAD CREEK 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Exposed Population 

Scenario 

Future Future 
Adolescent Adult 
Resident Resident 

Incidental Ingestion of Sediment 2.623-08 5.623-08 

Dermal Contact with Sediment 1.943-06 4.153-06 

ITGAL ~~~ I 1.9’73-06 I 4.213-06 I 

6-108 



CLEJ-0127203.13-08/20/93 

TABLE 6-57 

TOTAL HAZARD INDICES 
ASSOCIATED WITH SURFACE WATER/SEDIMENT 

SITE 6 BEAR HEAD CREEK 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Exposed Population 

Scenario 

Future Future 
Adolescent Adult 

Resident Resident 

Incidental Ingestion of Surface Water 

Dermal Contact with Surface Water 

Incidental Ingestion of Sediment 

4.01E-04 2.583-04 

1.51E-04 1.233-04 

3.593-04 2.313-04 

I Dermal Contact with Sediment I 2.663-02 ~~ I ~~ 1.71E-02 I 

I TOTAL I 2.753-02 I 1.773-02 I 

6-109 



CLEJ-01272-3.13-08/20/95 

TABLE 6-58 

TOTAL INCREM.ENTAL LIFETIME CANCER RISK 
ASSOCIATED WITH BIdTA 

SITE 6 WALLACE CREEK 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Exposed Population 

Scenario Adult 

1 Fish Ingestion 

6-110 



CLEJ-0127293.13-08/20/9Z 

TABLE 6-59 

TOTAL HAZARD INDICES 
ASSOCIATED WITH BIOTA 

SITE 6 WALLACE CREEK 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

1 Fish Ingestion I 7.743 + 00 I 

6-111 



TABLE 6-60 

TOTAL EXPOSURE INCREMENTAL LIFETIME CANCER RISES AN-D HAZARD INDICES 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

I Surface Soils (1) 
I 

Groundwaters 
I 

Surface Waters (2) 
I 

Sediments (2) I Biota I Total 

ICR ICR ICR HI ICR HI ICR HI ICR M Receptors HI 

Base Personnel 1.31E-05 
(6) 

0.02 
(2) 

2.173-04 
(94) 

NA NA NA NA NA NA 2.313-04 0.92 

Future Child Resident 1.993-05 
(10) 

0.15 
(5) 

1.71E-04 
(90) 

NA NA NA NA NA NA 1.91E-04 3.15 

Future Adolescent Resident NA NA NA NA 2.703-07 
(6) 

0.004 
(12) 

3.953-06 
(94) 

0.03 
(88) 

NA NA 4.123-06 0.034 

0.003 
(0.03) 

8.263-06 
(0.004) 

0.02 
(0.22) 

1.7.9E-03 
030) 

7.74 
(85) 

2.543-05 
(1.2) 

0.02 
(0.22) 

3.873-04 
(18) 

1.31 
(14) 

6.773-07 
(0.03) 

2.23-03 Future Adult Resident 9.09 

Notes: ICR - Incremental Lifetime Cancer Risk 
M - Hazard Index 
(1) 
(2) : 

Risk results associated with potential exposure to Wooded and Ravine Area Surface Soils 
Risk results associated with potential exposure to Wallace Creek Surface Water and Sediments 0 

0 - Approximate percent contribution to the total ICR or HI value L 
Total - Surface Soils +Groundwaters + Surface Waters -I- Sediments +Biota F 

0 

is 
;;: 
CL 
i 
Y 

z 

g 



CLEJ-01272.3.13-08/20/93 

7.0 CONCLUSIONS AND RECOMMENDATIONS 

This section presents the conclusions of the remedial investigation, and the human health and 

ecological risk assessment. Although the ecological risk assessment is presented ,under 

separate cover, the conclusions are provided herein in order to summarize the results of the 

entire remedial investigation. Recommendations for further action and pre-design studies are 

also provided in this section. 

7.1 Conclusions 

Based on the results of the various environmental investigations conducted at Operable Unit 

No. 2, conclusions for each area of concern and media were developed and are presented below. 

7.1.1 Site 6, Lot 201 

l The northeast corner of Lot 201 (i.e., grid area A) at the former pesticide storage area 

is contaminated with elevated levels of pesticides and volatiles that may be associated 

with former waste storage/handling activities. The extent of soil contamination is 

limited in area since only two sampling locations (SB16 and SB17) exhibited elevated 

contaminant levels. 

a Former waste storage/handling- activities at Lot 201 have not adversely impacted 

groundwater quality in this portion of Operable Unit No. 2. 

l The presence of low levels of pesticides throughout Lot 201 is indicative of former pest 

control practices and is probably not associated with the former storage of pesticides. 

Low levels of pesticides were detected at similar concentrations throughout the 

210-acre Operable Unit. 

l Reported storage of PCB transformers at Lot 201 has not resulted in significant 

impacts to soil or groundwater, based on the limited number of occurrences and level of 

contamination. 

l Overall, the current health risk to base personnel working at Lot 201 is within the 

target range of 1x10-4 and 1x10-s. 
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7.1.2 Site 6, Lot 203 

l Pesticide levels detected in soil at Lot 203 are not indicative of pesticide disposal. 

Pesticide levels at Lot 203 are comparable to other portions of Operable Unit No. 2. 

The southeast corner of Lot 203 did not reveal elevated pesticide levels given that 

pesticides were reported to be disposed of in this area. 

l The area of Lot 203 near the former railroad spur may be associated with previous 

disposal activities. A limited number of surface and subsurface soil samples col.lected 

near the former railroad spur have revealed elevated levels of PCB-1260 and IPAHs. 

Historical aerial photographs indicate significant activity (i.e., surficial anomalies) in 

this area of Lot 203. 

a Disposal activities may have occurred in the north central portion of Lot 203 (near well 

6GW15) where elevated levels of PCBs were detected in subsurface soil samples. In 

addition to PCBs, elevated levels of PAHs were also detected in this area. 

a The reported PCB disposal area in the northeast corner of Lot 203 did not reveal 

elevated levels of PCBs. The reported area may have been inaccurately identified in 

Marine Corps Memorandum. 

l Military training operations at Lot 203 resulted in a substantial amount of buried 

debris including communication wire, rocket casings, battery packs, small 5gallon 

containers, and bivouac wastes. No 55-gallon drums were uncovered in any of the test 

pit excavations within Lot 203. Trenches identified in historical photographs were 

probably excavated as a means to dispose of military-type wastes and not for purposes 

of disposing hazardous wastes. 

l Numerous drums on the surface of Lot 203 present a potential impact to human health 

and the environment. Samples collected from these drums indicate that some of the 

drum contents are characteristically hazardous. None of the drums were noted to be 

leaking. 

l Groundwater quality at Lot 203 has not been significantly impacted by former 

disposal and storage practices. Trace levels of TCE were detected in well 6GiW15, 

which is located in the north central portion of Lot 203 where disposal activities may 
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have occurred. Trace levels of TCE and PCE were detected in well 6GW23. 

Well6GW23 is located in the south central portion of Lot 203. The source of VOC 

contamination in well 6GW23 is unknown. Soil samples collected from this borehole 

as well as other nearby soil borings did not indicated a source. The soulrce of 

contamination may have been from a previous spill, which has since migrated from the 

soil to groundwater. 

l Currently, Lot 203 is inactive and access is restricted. If the storage lot resumed 

operations, the potential human health risk (i.e., incremental carcinogenic risk) would 

be within the target range of 1x10-4 to 1x10-6. 

7.1.3 Wooded Areas and Site 82 

l The wooded area north of Lot 203 (Site 82) exhibited elevated VCC contaminant levels 

in soil at two locations near the eastern portion of the site. This area is a potential 

source of VOC contamination in groundwater. 

a A large quantity of drums and debris were observed on the surface and subsurface just 

north of Lot 203 in the wooded area (Site 82) near monitoring wells 6GWlS and 

6GWlD. Samples collected of the waste material analyzed the waste as No. 6 fuel oil, 

which is typically used for heating. Other drums uncovered could not be identified. 

This area may also be a source of groundwater contamination at Site 82. 

l Shallow and deep groundwater north of Lot 203 (Site 82) exhibited elevated levels of 

VOC contaminants. Deep groundwater quality was found to be significantly more 

contaminated than shallow groundwater quality. 

l The horizontal extent of shallow groundwater contamination is defined. The plume 

apparently originates just north of Lot 203 (in the southern portion of Site 82) and 

discharges into Wallace Creek. Contaminants have migrated into the deeper portion 

of the aquifer as evidenced by elevated VOC levels in deep groundwater monitoring 

wells. 

l The horizontal and vertical extent of deep groundwater contamination has been 

evaluated. The horizontal extent of off-site contamination west of Site 82 (beyond well 

6GW37D), however, has not been fully defined. Moreover, the vertical extent has been 
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evaluated to a depth of 230 feet. It is unknown at this time whether contamination 

extends below 230 feet. As mentioned previously, a clay layer is present at 

approximately 230 feet which may impede the vertical migration of contamination. 

For purposes of conducting the baseline human health and ecological risk assessment, 

the current deep groundwater database is adequate. For purposes of performing a 

feasibility study on the deep aquifer, the current database is also adequate to select 

feasible remedial alternatives. Additional deep wells west of Holcomb Boulevard and 

at and/or below the clay formation are required to support the design of an alternative 

which may employ containment/extraction wells. Installation of these additional 

wells is currently underway as of August 1993. 

l PCBs were detected in surface and subsurface soil near Piney Green Road east of 

Lot 201. Disposal activities may have occurred in this area, which once served. as a 

training area. 

l Disposal activities may have occurred in the wooded area between Lot 201 and 203. 

One location (soil boring SBl) exhibited moderate levels of PCBs, PAHs, and 

pesticides in surface soil. The extent of this contamination is limited in area. 

l A former disposal area was identified during the test pit investigation in the wooded 

area between Lot 201 and Lot 203. Numerous 5-gallon containers, bivouac wastes, 

and battery packs were encountered. All of the containers were rusted and destroyed 

to the point where their contents could not be identified; however, solvent-like odors 

were observed by the sampling team. A sample of the sludge material near the 

containers revealed that the material is characteristically hazardous due to elevated 

levels of lead. Chloroform was also detected, but was below TCLP regulatory levels. 

a Groundwater quality in the wooded area south of Lot 203 (near the above-mentioned 

disposal area) has been impacted by former disposal practices. Elevated levels of 

VOCs (chloroform, chlorobenzene, phenol) were encountered in wells 6GW16 and 

6GW25. 

l Potential human exposure to soil within the wooded portions of Operable Unit No. 2 

would not result in significant health risks. Incremental carcinogenic risk values are 

within the acceptable target risk range of 1x10-hand 1x10-s. The area is frequented by 

hunters and military personnel. 
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7.1.4 Ravine 

None of the TCL organics detected in the ravine exceeded applicable water quality criteria 

values. Surface water concentrations of aluminum, cadmium, copper, iron, lead, silver, and 

zinc exceeded the WQS and/or WQSV in some of the samples. The exceedances of these TAL 

inorganics occurred in upstream and/or downstream samples or were infrequent in occurrence. 

l The presence of elevated levels of PAHs in soil and low levels of PCBs in sediment in 

the upper portion of the ravine (i.e., near Lot 203) is most likely due to former disposal 

practices. This portion of the ravine is filled with debris, including empty and 

partially-filled 55-gallon drums and other containers. In addition, canisters with 

“DDT” markings were found in the middle section of the ravine (between Lot 203 and 

Wallace Creek). However, no elevated levels of pesticides were detected in the ravine 

sediments. 

l Soil contamination detected in the ravine has likely migrated to Wallace Creek via 

surface runoff. Wallace Creek sediments revealed the same constituents detected in 

ravine soils and sediments. 

l Because of the amount of debris and difficulty in accessing the ravine, it is unlikely 

that human exposure would occur. Incremental carcinogenic risk estimates for the 

wooded areas and ravine area have indicated that potential human health risks are 

within the target range of 1x10-4 and 1x10-6. 

7.1.5 Site 9 

l Ongoing fire training exercises at Site 9 have not significantly impacted groundwater 

quality. Surface soil samples revealed TPH contamination in various areas. 

l Low levels of pesticides present at Site 9 are likely the result of former pest control 

practices and not associated with waste disposal. 

l Potential human health risks to military personnel training at Site 9 are within the 

incremental carcinogenic risk range of 1x10-4 and 1x10-6. 
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‘7.1.6 Ecological 

7.1.6.1 Wallace Creek 

l The presence of TCE, PCE, and other VOC contaminants in Wallace Creek is due to 

shallow and possibly deep groundwater discharge. 

l Surface runoff from the ravine and portions of Site 82 (the wooded area north of Lot 

203) have impacted sediment quality. Elevated levels of PAHs and PCBs are present 

in Wallace Creek. These contaminants were also detected in the ravine. 

l Pesticides detected in sediment samples have exceeded EPA Region IV sediment 

screening values. The source of contamination may be due to either runoff from the 

ravine and/or historical pest control spraying practices. The highest levels of 

pesticides were detected in two sampling stations that were located just downstream of 

where the ravine discharges into Wallace Creek. One upstream sampling location 

exhibited pesticide levels above the sediment screening values. 

o None of the organic chemicals of concern detected in Wallace Creek exceeded 

applicable water quality standards. 

l Inorganic levels for cadmium, copper, lead, mercury, nickel, silver, and zinc exceeded 

North Carolina Water Quality Standards (WQS) and/or EPA Region IV acute or 

chronic WQSVs. Upstream sampling locations also exhibited inorganic levels which 

exceeded these standards. The presence of inorganic constituents in Wallace Creek 

may not be associated with surface runoff from the ravine. 

l The fish population and diversity in Wallace Creek appears to be healthy, based on 

population statistics. No anomalies were observed on any of the fish collected during 

the aquatic survey. 

l Some of the fish collected in Wallace Creek exhibited tissue concentrations of PCBs, 

pesticides, and TCE, which may be attributable to Site 82 and the ravine area. 

Ingestion of fish taken from Wallace Creek could result in human health risks 

(incremental carcinogenic risks) above the target point of 1x10-4. 
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7.1.6.2 Bear Head Creek 

0 

0 

0 

Sediment quality in Bear Head Creek may be impacted via surface runoff frorn the 

wooded areas. Low levels PAHs, pesticides, and PCBs were detected in sampling 

stations which border Site 6. VOC contaminants were also detected in sedi:ment 

samples; however, the source of VOC contamination is unknown given that adjacent 

soil and groundwater did not exhibit VOC contamination. Pesticides in sediment are 

not likely associated with disposal practices. 

Inorganic constituents detected in sediment are not likely the result of disposal 

practices at Site 6 or 9. Upstream sampling locations also exhibited inorganic 

constituents above EPA Region IV sediment screening values. 

The fish community at Bear Head Creek appears to be healthy, based on population 

statistics and observations. None of the fish collected at Bear Head Creek exhibited 

lesions or other anomalies that would represent adverse conditions. 

The fish community in Bear Head Creek had elevated levels of pesticides, PCBs, and 

zinc in tissue. The presence of these contaminants in fish tissue may be the result of 

contaminated sediment. Ingestion of tish taken from Bear Head Creek could result in 

incremental carcinogenic risks above the 1x10-4 departure point. 

None of the TCL organics detected in Bear Head Creek exceeded applicable water 

quality criteria values. Dissolved oxygen concentrations and pH values were below 

WQS and WQSV at some of the stations, but probably were associated with natural 

conditions. 

Surface water concentrations of copper, lead, mercury, nickel, and silver exceeded the 

WQS and/or WQSV in some of the samples. The exceedances of these TAL inorganics 

occurred in upstream and/or downstream samples or were infrequent in occurrence. 

7.1.6.3 Terrestrial Receptor 

Some of the contaminant concentrations in the surface soils of a few TAL inorganics may 

cause adverse effects to plants and invertebrates. The potential risk for terrestrial vertebrates 
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exposed to on-site soils and surface water is expected to be low based on a comparison of 

terrestrial reference values to chronic daily intake estimates. 

7.2 Recommendations 

1. Further groundwater investigations are required to better define the extent of deep 

groundwater contamination at Site 82. These studies would be required to support the 

remedial design of alternatives employing containment/extraction wells. 

2. Operating supply wells in the vicinity of Lot 203 should be monitored for VOC 

contamination. If elevated levels of VOCs are detected, the wells should be closed. 

3. As a time critical removal action, a fence should be constructed around the wooded 

area north of Lot 203 (i.e., Site 821, including the ravine to prevent access. Surticial 

VOC contamination was encountered in this area. 

4. Surflcial drums at Lot 203 and in the wooded areas and ravine should be removed, 

over-packed, and properly disposed of as a non-time critical removal action. The drums 

present a potential source of groundwater contamination and human/ecological health 

hazard. 

5. Additional studies should be conducted in Wallace Creek to determine whether the 

presence of contaminants such as PCBs and pesticide in fish and shellfish are due to 

the site. The limited database is not sufficient to conclude whether bidaccumulation is 

occurring due to the site-related migration pathways. 

6. Based on the results of the Human Health Risk Assessment, and on a comparison of 

contaminant levels to groundwater standards, remedial action of the surficial and 

deep aquifer under Site 82 is recommended in order to restore the aquifer for future 

U6e. 

7. Based on the soil data results, remedial action is recommended for “hot spot” areas of 

soil with elevated levels of VOCs, PCBs, PAHs, and pesticides. These areas may be 

potential sources of groundwater contamination. 
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