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EXECUTIVE SUMMARY 

This report documents the results of a site investigation, and preliminary risk assessment completed by 
HALLIBURTON NUS Environmental Corporation, Inc. (HALLIBURTON NUS) for a site within the Marine 
Corps Base (MCB) Camp Lejeune. This section presents a brief site history, a description of the field 
activities performed during the investigation, and conclusions based on the results of the investigation. 

SITE HISTORY 

Site 80: Paradise Point Golf Course: was not identified during the ES&E field investigation in 1986. As this 
is one of the newly identified sites, no previous field activities have been conducted. Field data was obtained 
and a preliminary risk assessment was performed on the data to determine if this site poses a threat to 
human health or the environment. 

The site area is currently used by the base for the maintenance and cleaning of equipment used on the golf 
course. In addition to the machine shop, which is a potential source of waste oils, the routine application 
of pesticides and herbicides on the golf course and the potential inadvertent disposal of excess pesticides 
and herbicides behind the machine shop may also have contributed to potential contamination in this area. 
The site contains a large mounded area of bare, hummocky soil. There are areas of dead and/or dying 
vegetation in the vicinity of the soil mound. In addition, there are unvegetated areas where soils have been 
disturbed. 

FIELD ACTiVlTlES 

Four soil borings were completed as part of the field investigation. In addition, three monitoring well borings 
were also sampled for subsurface soils during installation. A total of 14 subsurface soil samples were 
analyzed for TCL volatiles, petroleum hydrocarbons (TPH), pesticides, PCBs, and herbicides. 

Three monitoring wells were installed at the site as part of the site investigation. The wells were installed 
to provide the necessary data to determine the lateral extent of potential groundwater contamination and 
to provide data for determining groundwater flow direction. The newly installed wells were sampled during 
the investigation for TCL volatiles, petroleum hydrocarbons (TPH), pesticides, PCBs, and herbicides.. 

Three surface water samples and five sediment samples were analyzed from the drainage that is 
downgradient from the site and might potentially be contaminated from site activities. All samples were 
analyzed for TCL volatiles, petroleum hydrocarbons (TPH), pesticides, PCBs, and herbicides. 

In addition, three shallow subsurface soil samples were obtained from the large soil pile on site. All samples 
were analyzed for TCL volatiles, petroleum hydrocarbons (TPH), pesticides, PCBs, and herbicides. 

Details of the field investigation performed at this site are summarized in Section 2.0 of this report. 

CONCLUSIONS 

The field investigation performed at this site is summarized in Section 1.7 of this report. The primary 
purpose was to determine whether a contamination problem existed on the site from its previous use. The 
analytical data were validated and a preliminary risk assessment was performed. The results of the risk 
assessment are discussed in detail in Section 6.0 of this document. The results are discussed by media 
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below. 

The results of the preliminary risk assessment will be discussed on a media-specific basis. All chemicals 
of concern are identified based upon standard/criteria/PRG exceedence. 

Maximum soil results for Aroclor-1254 exceeded the associated PRG (calculated based on a 1 x 10” cancer 
risk) by a factor of two. 

None of the sample results for groundwater chemicals of concern were above the federal (MCL) or state 
(Class GA) standards. Based on this comparison and because no current usage of the shallow groundwater 
at the site is identified, no preliminary risks can be associated with this medium. 

Analytical results for one of the three surface waters collected at the site exceeded the criteria based upon 
the AWQC for Protection of Aquatic Life and North Carolina State Class SC Surface Water Standards. 
Risk-based remediation goals were not employed for this medium. 

No organic chemicals or petroleum hydrocarbons were found to be present in the sediment, therefore, no 
risks are associated with sediment at the site. 

RECOMMENDATIONS 

Based upon the results of the preliminary risk assessment, exposure to soil contaminants at the site is not 
expected to result in unacceptable risks. Although concentrations of Aroclor-1254 detected in two of 
seventeen soil samples soil exceeded the calculated remediation goals, the highest concentration exceeded 
the PRG by only a factor of two. The PRG for Aroclor-1254 was developed based on a target incremental 
cancer risk of 1 x lo’“. The detection of Aroclor-1254 at twice the PRG value still results in an incremental 
cancer risk below the upper bound of the EPA target risk range of 1 x 10’. 

No current risk from exposure to groundwater contaminants is noted as detected groundwater 
concentrations do not exceed associated Federal and State standards and criteria. Also, at this time no 
exposure route for shallow groundwater exists at the site. 

The only chemical of concern of potential threat to the protection of aquatic life is toluene, which exceeded 
associated standards and criteria in one surface water sample. However, surface water chemicals of 
concern are expected to be attenuated to a large extent upon discharge to Northeast Creek and 
concentrations for this compound should be within acceptable limits at the discharge point. 

Based on the results of this preliminary risk assessment it is recommended that no further action be 
conducted. 
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1.0 SITE BACKGROUND 

This section presents the location, layout, and brief history of Site 80: Paradise Point Golf Course. 

1.1 INTRODUCTION 

HALLIBURTON NUS Environmental Corporation (HALLIBURTON NUS), under Contract Number 
N62470-90-R-7629, prepared this report for the Department of the Navy, Atlantic Division, for Marine Corps 
Base (MCB) Camp Lejeune. This report presents the results of the Site Investigation (SI) conducted at 
Site 80: Paradise Point Golf Course. 

This site was not identified during the ES&E field investigation in 1986. As this is one of the newly identified 
sites, no previous field activities have been conducted. Field data was obtained and a preliminary risk 
assessment was performed on the data to determine if this site poses a threat to human health or the 
environment. 

This investigation was conducted in accordance with the Scope of Work prepared by Department of Navy 
personnel, which was incorporated in the Final Work Plan prepared by HALLIBURTON NUS (HALLIBURTON 
NUS, August 1991). The objective of this investigation was to determine, via sampling and analysis activities, 
whether specific toxic and hazardous materials exist in concentrations considered to be hazardous. 

The field investigation for the project was conducted in June 1991 to meet the above objective. This report 
presents the findings and conclusions of these studies. 

1.2 SITE LOCATION 

MCB Camp Lejeune is located in Onslow County, North Carolina. Figure l-l is a location map of Camp 
Lejeune that identifies approximate locations of the sites covered in the Final Work Plan prepared by 
HALLIBURTON NUS (HALLIBURTON NUS, August 1991). The facility currently covers approximately 
170 square miles and is bisected by the New River. The Atlantic Ocean forms the southeastern boundary 
of the base. The western and northeastern boundaries are U.S. 17 and State Road 24, respectively. 

The Paradise Point Golf Course site consists of a 1 -acre area at the back of the machine shop and the truck 
wash area at the Paradise Point Golf Course. 

1.3 SITE LAYOUT 

The general layout of the site is shown in Figure l-2. The area is used by the base for the maintenance and 
cleaning of equipment used on the golf course. In addition to the machine shop, which is a potential source 
of waste oils, the routine application of pesticides and herbicides on the golf course and the potential 
inadvertent disposal of excess pesticides and herbicides behind the machine shop may also have 
contributed to potential contamination in this area. The site contains a large mounded area of bare, 
hummocky soil. There are areas of dead and/or dying vegetation in the vicinity of the soil mound. In 
addition, there are unvegetated areas where soils have been disturbed. A drainage ditch runs from the truck 
wash area around the back of the machine shop and soil mound. Surface elevations vary from 3 to 
approximately 26 feet above mean sea level (MSL). 
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1.4 SITE OWNERSHIP HISTORY 

This environmental investigation was performed for the Department of the Navy, Atlantic Division. The 
Paradise Point Golf Course is located within and is currently maintained by MCB Camp Lejeune. 

1.5 PERMIT AND REGULATORY HISTORY 

This study was conducted at MCB Camp Lejeune as part of the Department of the Navy’s Installation 
Restoration Program (IRP). This site was not identified during the Initial Assessment Study (IAS) (Water and 
Air Research, Inc., March 1983). Rather, this site was later identified as potentially contaminated and is thus 
being evaluated for the first time. This report presents the results of the data gathering and preliminary risk 
assessment performed to determine whether the contaminants present at the site pose a risk to human 
health or the environment. 

1.6 REMEDIAL ACTIONS TO DATE 

The truck wash area consists of a concrete pad and sumps that collect wash water from the spraying 
equipment. Prior to the construction of this pad, however, the disposition of wash water may have been 
uncontrolled. The presence of dead vegetation indicates herbicides may have been disposed. However, 
during the field investigation there was some indication that the area may also be used to burn branches 
and limbs from trees, which could also cause the areas of dead vegetation. There is no indication that other 
chemicals have been used or disposed of in this area. With the exception of the installation of the truck 
wash rack and sump, no other remedial actions have been performed to date. 

1.7 SITE INVESTIGATION SUMMARY 

Several field investigation.tasks were developed to support the objective of performing a preliminary risk 
assessment to determine if there is a threat to human health or the environment from this site. The field 
investigation activities, as developed in the Final Sampling and Analysis Plan (HALLIBURTON NUS, 
August 1991) are briefly summarized in the following sections. The specific tasks covered are subsurface 
soil investigation, surface water and sediment investigation, hydrogeologic investigation, and surveying. 
Table 1-l summarizes all field activities that were conducted in June 1991. Figure l-3 depicts the sampling 
locations. 

1.7.1 Shallow Subsurface Soil Investigation 

Three shallow subsurface soil samples were completed as part of the field investigation conducted at the 
Paradise Point Golf Course Site. The three samples were located on top of the waste soil piles and are 
depicted in Figure l-2. The purpose of the soil samples was to obtain near surface soil samples for 
chemical analysis, for physical classification, and to determine the nature and extent of subsurface soil 
contamination at the site. A HALLIBURTON NUS geologist classified the subsurface soil samples based on 
grain size, color, moisture, and organic content. 

One sample from each of the three locations was obtained by HALLIBURTON NUS personnel using a five- 
foot stainless steel hand auger in accordance with the Final Sampling and Analysis Plan. Soil samples were 
obtained from 0.0 to 2.0 feet below the surface of the pile. 

The soil samples were analyzed by the Versar Laboratory in Springfield, Virginia, for TCL volatile organic& 
pesticides, PCBs, herbicides, and petroleum hydrocarbons (TPH). Appropriate QA/QC samples were 
incorporated in the sampling round. This included one duplicate soil sample. 
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TABLE l-l 

FIELD INVESTIGATION SUMMARY 
SITE 80 - PARADISE POINT GOLF COURSE 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Component Purpose Description 

To obtain subsurface soil samples for 
chemical and physical analysis (site 

Soil contaminant characterization. 

Shallow Subsurface Soil Shallow contaminant characterization 
Samples of the on-site soil mounds. 

Monitoring Wells 
I 

Dissolved contaminant identification. 

Groundwater Sampling 

Three samples for chemical 
analysis of the on-site soil 
mounds. 

Drilling, installation, and 
development of three 
overburden monitoring wells. 

Detailed groundwater contamination 
characterization. 

One round of sampling for 
chemical analysis from all new 
monitoring wells. 

Surface Water/Sediment 
Sampling 

Background Sampling 

Four on-site soil borings 
including a total of 15 
subsurface soil samples. 

Fourteen samples for chemical 
analysis of the on-site 
subsurface soils. 

Surface water and sediment 
contaminant characterization. 

Four samples of the on-site 
surface waters and six on-site 
sediments. 

To provide an estimate of background Three off-site soil samples 
soil concentrations of metals. analyzed for TAL inorganics. 

Surveying I Locate all sampling sites. I Survey all sampling locations. I 
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1.7.2 Subsurface Soil Investigation 

Four soil borings were completed as part of the field investigation conducted at the Paradise Point Golf 
Course Site. In addition, three monitoring well borings were also sampled for subsurface soils. All borings 
were located on site and are depicted in Figure l-2. The purpose of the soil borings was to obtain 
subsurface soil samples for chemical analysis, for physical classification, and to determine the nature and 
extent of subsurface soil contamination at the site. A HALLIBURTON NUS geologist classified the 
subsurface soil samples based on grain size, color, moisture, and organic content. 

All drilling was performed by Hardin-Huber, Inc., under sub-contract to HALLIBURTON NUS and directed 
in the field by HALLIBURTON NUS representatives. A CME-55 all-terrain drilling rig equipped with 6 l/4-inch 
inside diameter hollow-stem augers was used for drilling and sampling. An electromagnetometer (Heliflux) 
was used at each location prior to drilling in order to avoid contact with buried metallic debris. 

Fifteen subsurface soil samples were obtained using a 2-l/2 inch outside diameter by 24-inch long split- 
barrel sampler. All split-barrel samplers, augers, and the drill rig were decontaminated prior to arriving on 
site and between borings in accordance with the Final Sampling and Analysis Plan. Soil samples were 
obtained at varying depths from the ground surface to the groundwater table. All sampling was performed 
in accordance with ASTM method D1586-84. Well borings were terminated approximately 5 feet below the 
water table at depths that range from 15 to 22 feet below the ground surface. Soil borings were terminated 
at or near the groundwater table at a depth of 12 feet below the ground surface. 

During the soil boring program, HALLIBURTON NUS personnel continually monitored the breathing zone 
with a photoionization detector (HNu). As the subsurface soils were exposed upon opening of the split- 
barrel sampler, they also were monitored with the HNu. Only one positive HNu readings (2 ppm) was 
recorded when the subsurface soils were exposed. This reading was detected in boring 8OSBO4 at a depth 
of 0.0 to 2.0 feet below the ground surface. No measurable readings were obtained in the breathing zone. 
Upon completion of the three monitoring well borings, an attempt was made to obtain a O-hour water-level 
measurement, after which a monitoring well was installed to the proposed depth as outlined in the Final 
Sampling and Analysis Plan. Attached in Appendix A are the boring logs for all well and soil borings. 

Two subsurface soil samples were obtained from each well and soil boring. The first sample was obtained 
from the ground surface to a depth of 2 feet. The second sample was taken at or directly above the 
groundwater table. One additional sample was taken in the first boring drilled on site (80SB04) at a depth 
of 7.0 to 9.0 feet below the ground surface. This sample was taken to define the static groundwater level 
prior to drilling the additional borings and wells. Two samples from each borehole were obtained for 
chemical analyses. These included the surface soil sample and the sample taken at the water table. Any 
other subsurface soil samples obtained during drilling were used for lithologic description only and retained 
on site. Soil borings were backfilled with a cement/bentonite grout following sampling. 

A total of fourteen subsurface soil samples were analyzed by the Versar Laboratory in Springfield, Virginia, 
for TCL volatile organics, pesticides, PCBs, herbicides, and petroleum hydrocarbons (TPH). Appropriate 
QA/QC samples were incorporated in the sampling round. These included one duplicate soil sample, one 
equipment rinsate blank, and one trip blanks. The trip blank accompanying the samples was analyzed for 
volatile organics only. 

1.7.3 Hvdroqeoloqic lnvestiqation 

Three monitoring wells were installed at the Paradise Point Golf Course Site as part of the site investigation. 
The locations of the monitoring wells are shown in Figure l-2. The well locations were selected based on 
the suspected source areas, the overall expected groundwater flow pattern, and the data requirements 
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stated in the Final Sampling and Analysis Plan. The wells were installed to provide the necessary data to 
determine the lateral extent of any groundwater contamination and to provide data for determining 
groundwater flow direction. 

Each monitoring well boring was initially drilled as a soil boring to obtain subsurface soil samples. The soil 
borings were then enlarged, using 6-l/4-inch inside diameter hollow-stem augers. Cuttings were 
containerized into 55 gallon DOT approved open-top drums, sealed and bolted, labeled, and left on site. 

When the anticipated installation depth was reached, the augers were left in the boring to provide a 
temporary casing during well installation. Well construction materials consisted of 2-inch inside diameter, 
Schedule 40, flush-jointed, threaded PVC riser pipe and 0.02-inch slotted well screen. The screened sections 
were 10 feet in length. The screened section and riser pipe was then inserted into the borehole to a depth 
that resulted in the water level in the well being located within the upper portion of the screened interval. 

The annular space between the PVC pipe and the wall of the borehole was filled using silica sand from the 
bottom of the borehole to a point approximately 1 to 2 feet above the top of the screened section. The 
hollow-stem augers which were originally left in to maintain the integrity of the hole were slowly withdrawn 
from the borehole during installation of the sand. An approximate 2-foot-thick bentonite pellet seal was 
installed within the annular space above the sand. After the pellets were allowed to fully hydrate, a grout 
mixture of cement, bentonite powder, and potable water was installed into the annular space above the 
bentonite seal using a tremie pipe. A 5foot section of 8-inch diameter steel protective casing was placed 
into the grout so that approximately 2 to 3 feet of pipe was below ground surface and 2 to 3 feet remained 
aboveground. The protective casing was equipped with a locking cap to secure the well. Finally, an 
approximately 2-foot by 2-foot square, l-foot thick concrete pad was constructed around each well. 

The three monitoring wells were completed at depths ranging from 15.0 feet to 22.0 feet. The drilling and 
installation of the monitoring wells followed the Final Sampling and Analysis Plan concerning 
decontamination procedures and health and safety monitoring. All drilling was completed in Level “D” 
personal protection. Additional details regarding the monitoring well installation can be found on the Boring 
Logs in Appendix B and the Well Construction Diagrams in Appendix C. Table l-2 presents a summary of 
the well construction data. 

One round of groundwater sampling was conducted on June 16 and June 27, 1991 from the three newly 
installed monitoring wells. 

All newly installed monitoring wells were developed after installation and purged prior to sampling in 
accordance with the Final Sampling and Analysis Plan. A dedicated stainless steel bailer was used for 
purging and sampling. Appropriate QA/QC samples were incorporated in the sampling round. These 
included two equipment rinsate blanks. All samples were analyzed for TCL volatile organics, pesticides, 
PCBs, herbicides, and petroleum hydrocarbons (TPH). 

1.7.4 Surface Water/Sediment Investigation 

Five surface water/sediment samples were proposed at the Paradise Point Golf Course Site. At sampling 
locations 80SW/SDOl and 80SW/SD02, however, no water was present to be sampled thus only sediments 
were obtained at these sampling points. Samples were collected at the site on June 13, 1991. These 
samples were collected in a small drainageway which runs along the southern and eastern perimeters of 
the site. Samples 80SD01, 80SD02, and 80SW/SD03 were located east of the Paradise Point Golf Course 
Site to evaluate whether the creek could be adversely affected by contamination from the waste soil piles 
on site. Samples 80SW/SD04 and 80SW/SD05 were located south of the site to evaluate whether the creek 
could be adversely affected by contamination from the wash rack. 
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TABLE l-2 

MONITORING WELL SUMMARY 
SITE 80 - PARADISE POINT GOLF COURSE 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

(‘I Feet above Mean Sea Level (MSL) 
(‘I Feet below ground surface 
13’ Measured from top of PVC well casing (6-26-91) 
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Sample locations are shown in Figure l-2. Each sample was obtained in accordance with the Final 
Sampling and Analysis Plan. A stainless steel trowel and pail was used for sampling. Appropriate QA/QC 
samples were incorporated in the sampling round. These included one duplicate at location 80SW/SD05. 
Samples were analyzed for TCL volatile organics, pesticides, and PCBs. 

1.7.5 Backqround Soils 

Three soil samples were obtained at different locations on the base to provide an estimation of the 
background concentrations of metals in the soils at the base. Background soil sample BS-1 was obtained 
from a wooded area east of the Piney Green Road VOC Site. Background soil sample BS-2 was obtained 
from a wooded area east of the Old Creosote Plant Site. Background soil sample BS-3 was obtained from 
a wooded area east of the Tarawa Terrace Dump Site. The samples were collected from the ground surface 
to a depth of approximately 0.5 feet using a stainless steel trowel and analyzed for TCL inorganics (no 
cyanide) only. 

1.7.4 Surveying 

Surveying of the Paradise Point Golf Course Site was performed by Murphy Yelle Environmental Surveyors, 
professional land surveyors. All work was performed under a sub-contract with HALLIBURTON NUS and 
was directed in the field by representatives of HALLIBURTON NUS. 

During completion of the field activities, the contractor surveyed the vertical and horizontal locations of the 
four soil borings, the five surface water/sediment samples, the three surface soil samples, and the three 
background soil samples. Additionally, the surveyor also established the vertical and horizontal locations 
of the three newly installed monitoring wells, including ground surface, top of riser pipe, and top of 
protective casing. 

The location map included as Figure l-2 depicts all surveyed locations as well as the approximate locations 
of the two previously mentioned sampling points. Table l-3 lists the coordinates and elevations of all 
surveyed sampling points at the Paradise Point Golf Course Site. 
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TABLE 1-3 

DETAILED SURVEY SUMMARY 
SITE 80 - PARADISE POINT GOLF COURSE 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

8OSWfSDO4 11.05 NA NA 0.5 355963.183 2485242.312 
I I I I I I 

SOSW/SDOS 1 11.72 NA I NA 0.5 355936.798 1 2485145.435 
4 

“I Feet above Mean Sea Level (MSL) 
“I Feet below ground surface 
“I Coordinates based on NAD 27 values 
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2.0 ENVIRONMENTAL SE-KING 

This section describes the different site features of the Paradise Point Golf Course Site. Specifically it will 
cover the surface features, climatology, surface water hydrology, geologic setting, hydrogeologic setting, 
and land use and natural resources. 

Additional site information can be found in the following documents: 

0 

0 

0 

0 

2.1 

Continuous Seismic Reflection Profiling of Hydrogeologic Features Beneath New River, Camp 
Lejeune, North Carolina (U.S. Geological Survey, 1990) 

Initial Assessment Study (IAS) of Marine Corps Base Camp Lejeune, North Carolina (Water and 
Air Research, 1983). 

Hydrogeologic Framework of US. Marine Corps Base, Camp Lejeune, North Carolina 
(Department of the Navy, 1990) 

Provisional Draft - Assessment of Hydrologic and Hydrogeologic Data at Camp Lejeune Marine 
Corps Base, North Carolina (U.S. Geological Survey, 1989) 

TOPOGRAPHY 

The surface topography of the inland portion of MCB Camp Lejeune is related to (1) undisected, nearly level 
marine sediments which comprise the interstream areas, (2) short, convex slopes and narrow valleys made 
by streams, and (3) low ridges formed by wind deposits of coastal sand with associated tidal marshes as 
at the Outer Banks, The elevation of MCB Camp Lejeune ranges from mean sea level (MSL) to about 72 
feet above MSL, with an the average elevation of 20 feet. 

The Paradise Point Golf Course Site is located within Marine Corps Base (MCB) Camp Lejeune, which lies 
southeast of Jacksonville in Onslow County, North Carolina. MCB Camp Lejeune covers approximately 
170 square miles and is bisected by the New River. The base lies within the Tidewater Region of the Atlantic 
Coastal Plain physiographic province. Rivers in the Tidewater Region are affected by oceanic tides due to 
the area’s proximity to the ocean and low relief. 

The study area for this site consists of a l-acre area at the back of the machine shop and the truck wash 
area at the Paradise Point Golf Course. The site contains an area of bare, hummocky soil, with a large soil 
mound. A drainage ditch runs from the truck wash area around the back of the machine shop and soil 
mound. The general site map is shown in Figure l-2. Site elevations vary from 3 to approximately 26 feet 
above mean sea level (MSL) 

2.2 SURFACE WATERS 

This section covers the surface water hydrology from a regional perspective as well as site specific 
conditions. 
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2.2.1 Regional Surface Water Conditions 

The surface-water hydrology of the Jacksonville area is dominated by the New River estuary, which is 
approximately 30 square miles in area or about 20 percent of the total base area. The New River has a 
maximum depth of approximately 15 feet but averages from 2 to 5 feet in depth in most areas. It is 
brackish, shallow, and warm with a normal tidal range of 3.0 to 3.6 feet. Surface water drainage at Camp 
Lejeune is predominately toward the New River, although areas near the coast drain directly to the Atlantic 
Ocean though the lntracoastal Waterway. 

Flooding is a potential problem for those base areas located within the loo-year floodplain. This is 
compounded by the large percentage of developed areas where natural drainage has been changed by 
extensive paved areas. In general, drainage on the base is poor and soils are often wet. 

2.2.2 Site Surface Water Conditions 

Paradise Point Golf Course is located on a point of land that is surrounded by the confluence of Northeast 
Creek with the New River. Northeast Creek is wide and slow moving, and moderately influenced by tides. 

Surface waters and runoff from the site flow into the drainage ditch that borders the site. This drainage way 
flows off site in a northerly direction and enters Northeast Creek approximately 1000 feet to the north. 
Northeast Creek flows in a southwesterly direction into the New River approximately 1 mile downstream. 

2.3 GEOLOGY AND SOILS 

This section discusses the geologic setting from a regional perspective as well as from a site specific basis. 

2.3.1 Regional Geology 

As mentioned earlier in this report, Camp Lejeune lies within the Tidewater Region of the Atlantic Coastal 
Plain physiographic province. The geology of the Atlantic Coastal Plain is a seaward-thickening wedge of 
elastic sediments consisting of sequences of interbedded sands, clays, calcareous clays, shell beds, 
sandstones, and limestones that overly a basement complex of igneous and metamorphic rocks. These 
Coastal Plain sediments were deposited in marine and non-marine environments and vary in age from 
Cretaceous to Recent. The sediment sequence is approximately 1,500 feet thick at Camp Lejeune and 
thickens to over 5,000 feet off the North Carolina coast. 

The soils on the flood plains are classified according to the soil conservation service as poorly drained 
Muckalle loam; very poorly drained Dorovan muck; and poorly drained Bohicket silty clay loam, which 
occurs on wide estuarial flood plains of coastal creeks. The soils on the broad, nearly level interstream 
areas are somewhat poorly drained Lenoir loam, Lynchburg fine sandy loam, and Stallings fine sandy loam. 
Near the center part of the interstream areas are poorly drained Leon fine sand, Rains fine sandy loam, and 
Woodington loamy fine sand soils. Approximately 70 percent of MCB Camp Lejeune is in the broad, flat 
interstream area. 

2.3.2 General Site Geology 

Due to the shallow water table at the site, the field drilling program was confined to the top 22 feet of the 
subsurface. As a result, the geologic conditions at the site have been defined only to a depth of 22 feet. 
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The shallow subsurface geology of the study area consists of an approximately e-foot thick surficial layer 
of unconsolidated fine grained silt and sand fill with varying amounts of clay and rock fragments. This 
surficial layer is underlain by fine grained clayey sand with thin, discontinuous silt and silty sand lenses. Soil 
density ranged from loose to medium dense. At a depth of approximately 10 feet, soils grade into a dense, 
fine to medium grained sand with silty sand lenses. Because of the relative homogeneity of the site soils 
and the small number of data points available, no cross-sections have been included in this report. 

2.4 GROUNDWATER 

This section discusses the hydrogeologic conditions from a regional perspective as well as from a site 
specific basis. 

2.4.1 Regional Hydroqeoloqy 

The Coastal Plain consists of a sequence of aquifers made up of interbedded sands and permeable 
limestones separated by confining units of less permeable clays and calcareous clays. The surficial aquifer 
and the Castle Hayne aquifer are the principal aquifers of concern in this report. 

The surficial aquifer is composed of a series of sands and thin, discontinuous clays that overlie the Castle 
Hayne. These deposits range in thickness from 25 to 100 feet and are not used directly for water supply 
at the base. There are several areas where the surficial aquifer has been contaminated by waste disposal 
activities (Putnam, 1983). 

The Castle Hayne aquifer is composed of a series of sand, limestone, and clay beds that are of the 
Oligocene River Bend Formation and the middle Eocene Castle Hayne Formation. Most supply wells in the 
vicinity tap this aquifer at depths of 50 to 300 feet. The aquifer ranges in thickness from 250 to 400 feet but 
brackish water is usually found deeper than 300 feet below MSL (Shiver, 1982). 

Confining beds that lie between the two aquifers restrict the exchange of groundwater between the two 
aquifers and protect the Castle Hayne aquifer from contaminant migration from the surficial aquifer. 
Research indicates however that there are some interconnections between the two aquifers, and that vertical 
faulting of the deeper sediments might be the cause (Harned and Lloyd, 1988). A later seismic reflection 
profiling investigation showed that faulting is not the cause of water migration into the Castle Hayne, but that 
some hydraulic connection between the two aquifers does exist (Dept. of the Navy, 1990). 

The Beaufort, Peedee, Black Creek, and upper and lower Cape Fear aquifers make up the remaining aquifer 
sequence in the region, but due to their great depth and high salinity, are not of concern to this study. 

General Site Hydrogeology 

The water table at the Paradise Point Golf Course Site is located in the dense sands at depths ranging from 
approximately 5 to 14 feet below the ground surface. 

Based on the potentiometric surface map shown in Figure 2-1, groundwater flow direction across the site 
is to the northwest and discharges into Northeast Creek at its confluence with the New River. It should be 
noted that the skew to the west is based upon a 0.05 foot head difference between wells 80MWOl and 
80MW02, and surface water elevations in the on site drainage ditch. In addition, because well 80MW03 is 
very close to both the on site drainage ditch and to the truck wash sump, the groundwater elevation in that 
well may be artificially escalated. Based on regional topography and the close proximity of Northeast Creek, 
groundwater flow may be in a more northeasterly direction. 
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Although no in-situ hydraulic conductivity test were performed during the field investigation, the hydraulic 
conductivity (K) of soils present at the base are discussed in the USGS provisional draft report Assessment 
of Hydrologic And Hydrogeologic Data At Camp Lejeune Marine Corps Base, North Carolina, 1989, and is 
estimated to be 35 feet/day. The hydraulic gradient (i) at the site was calculated to be approximately 0.016. 
These estimates are based on one round of synoptic water level measurements taken in the three newly 
installed wells and surveyed well elevations. The regional hydraulic gradient from well 80MW03 to Northeast 
Creek was calculated to be approximately 0.008. Based on an estimated hydraulic conductivity value of 35 
feet/day and the hydraulic gradient at the site of 0.016, the average groundwater velocity (V = K x i) is .56 
feet/day. 

2.5 CLIMATE AND METEOROLOGY 

MCB Camp Lejeune typically experiences mild winters with average daily temperature ranges from 33°F 
to 53°F. Summers are warm and humid with average daily temperature ranges from 71 “F to 88°F. The 
mean daily temperature is about 61 OF. 

Rainfall averages 55.96 inches per year with potential evapotranspiration varying from 34 to 36 inches of 
rainfall equivalent per year. The greatest amount of precipitation occurs during the summer months of July 
and August. 

During the summer months winds are generally south-southwesterly, while north-northwest winds 
predominate during the winter. The growing season is approximately 230 days (Water and Air Research 
inc., 1983). 

2.6 LAND USE & NATURAL RESOURCES 

MCB Camp Lejeune presently covers an area of 170 square miles, including 30 square miles of the New 
River. The MCB Camp Lejeune is predominately tree covered, with large amounts of softwood and 
substantial stands of hardwood species. Of MCB Camp Lejeune’s 112,000 acres, more than 60,000 are 
under forestry management. Timber-producing areas are under even-aged management with the exception 
of those areas along major streams and swamps. These areas are managed to provide for both wildlife 
habitat and erosion control. Smaller areas are managed for the benefit of threatened or endangered wildlife 
species. 

The natural resources that could be affected by site contamination include Southwest Creek, the New River, 
and local groundwater. Southwest Creek flows into the New River, which is a productive estuary supporting 
commercial finfish and shellfish industries. Some areas of the New River at MCB Camp Lejeune are 
classified under Title 15 of the North Carolina Administrative Code as Class SC; usable for fishing and 
secondary recreation, but not for primary recreation or shellfish marketing. Many other areas are classified 
as SA, the highest estuarine classification; usable for shellfish marketing. 

Within 15 miles of Camp Lejeune are three large, publicly owned forests - Croatan National Forest, Hofmann 
Forest, and Camp Davis Forest. Because of the large amount of low lying area and the area’s close 
proximity to the coast, wetlands form a significant portion of this area. The remaining land is primarily 
agricultural with typical crops being soybeans, small grains, and tobacco. 

2.7 POPULATION DISTRIBUTION 

The total current military and civilian population at MCB Camp Lejeune is approximately 60,000 people. 
During the past IO-year period, urbanization has rapidly increased in Onslow County. Residential 
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development has flourished adjacent to all Base boundaries, except in areas where adverse soil conditions 
limited the use of septic tanks and central sewage treatment facilities were unavailable. Based on the 
monthly Camp Lejeune Area Population report, 1985, the military population of Camp Lejeune was 
approximately 40,928 active duty personnel. The military dependant community was in excess of 32,081. 
About one half of these personnel and dependents reside in Base housing units. The remaining personnel 
and dependents live off base and have had dramatic effects on the surrounding area. Several thousand 
additional civilian employees perform facilities management and support functions. The population of 
Onslow County had grown from 17,939 in 1940 (Federal Census, 1940) prior to the formation of the Base, 
to 121,350 in 1985 (Office of State Budget and Management Report, 27 Sept. 1985). 

Due to the somewhat isolated location of the Paradise Point Golf Course no military or civilian personnel 
live near the site. 

2.8 WATER SUPPLY 

The water supply for MCB Camp Lejeune is entirely from water wells located within the boundaries of the 
installation. Groundwater is the source of water for MCB Camp Lejeune, as is the for most of the Coastal 
Plain of North Carolina. Information regarding groundwater conditions in the Coastal Plain is provided in 
the report Groundwater Evaluation in the Coastal Plain of North Carolina, prepared by the North Carolina 
Department of Natural Resources and Community Development. 

More than 100 water supply well have been drilled and in 1986, groundwater withdrawal rates from the base 
wells ranked among the largest in the State and were estimated at 7.5 million gallons per day (Harned and 
Lioyd, 1988). There are currently 95 water wells at the Base, of which 77 are operational and are scheduled 
to remain in service. The other wells were either scheduled to be replaced, repaired, or are out of service. 
Additionally, many other wells are to be completed in the near future, including 20 wells involved in the 
program to expand the Holcomb Boulevard Treatment Plant. Also, there are many wells throughout the 
installation that have been removed from service for various reasons. Operational wells were of the following 
depth and yield: 

System I Average Depth I Average Yield 

Hadnot Point 177 177 

Holcomb Boulevard 240 236 

Tarawa Terrace 95 109 

Montford Point 98 121 

MCAS New River 207 150 

Camp Geiger 113 130 

Rifle Range 138 184 

Courthouse Bay 118 174 

Onslow Beach 108 213 
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The shallow wells at Tarawa Terrace and Montford Point provide the lower yield; furthermore, the quality of 
water is not good because of iron content and hardness. The hardness is due primarily to calcium 
bicarbonate. The most recently constructed wells at MCB Camp Lejeune characteristically are deeper wells 
with better water quality. The 20 wells proposed for expansion of Holcomb Boulevard Treatment Plant are 
spaced approximately 2,000 feet apart to minimize overlapping drawdown effects between the wells (Camp 
Lejeune, North Carolina, 1987). 

2.9 CRITICAL ENVIRONMENTS 

The ecosystems found at MCB Camp Lejeune include terrestrial (or upland), wetland, and aquatic 
communities. The terrestrial ecosystems contain four habitat types--long leaf pine, loblolly pine, loblolly 
pine/hardwood, and oak/hickory. Loblolly pine is the main timber stand of the area. The wetlands 
ecosystems vary from those bordering freshwater streams to salt marshes along coastal estuaries. The 
aquatic ecosystems consist of small lakes, the New River estuary, numerous tributary creeks, and part of 
the lntracoastal Waterway. 

The wetland ecosystems on MCB Camp Lejeune include five habitat types--pond pine or pocosin, sweet 
gum/water oak/cypress/tupelo, sweet bog/swamp black gum/red maple, tidal marshes, and coastal 
beaches. The tidal marsh at the mouth of the New River on MCB Camp Lejeune is one of the few remaining 
North Carolina coastal areas relatively free from filling or other man-made changes. Coastal beaches along 
the Outer Banks and lntracoastal Waterway of MCB Camp Lejeune are used for recreation and to house a 
small military command unit on the beach. The Marines also conduct beach assault training maneuvers 
ranging from company-size units to combined Second Division, Force Troops, and Marine Air Wing units. 
These exercises involve the use of heavy equipment; however, heavy-tracked vehicles are permitted to cross 
the dunes only in restricted areas to protect the ecologically sensitive coastal barrier dunes. 

The aquatic ecosystems on MCB Camp Lejeune are important as a freshwater and marine fisheries resource, 
as a habitat for local and migratory bird species, as a recreational resource for pleasure boating, and as a 
commercial resource for year-round barge traffic. The aquatic ecosystem contains a wide variety of fresh 
and salt water fish species, local shore bird species, and migratory bird species. 

MCB Camp Lejeune is also used for training exercises involving the use of large numbers of tracked and 
wheeled vehicles and live ordnance. The use of these items are restricted and carefully controlled to protect 
human health and safety and the environment. 

According to the master plan, there are two major corridors of developable land in the area of MCB Camp 
Lejeune. These extend south from New Bern along U.S. 17 and U.S. 58, and from Swansboro northwest 
to Jacksonville and Richlands along Routes 24 and 258. The principal economic base of the area is MCB 
Camp Lejeune and associated military activities. More than 46,000 military personnel are stationed at the 
base and more than 110,000 people are either employed or are eligible for support (ES&E, 1990). 
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3.0 WASTE CHARACTERIZATIONS 

3.1 WASTE TYPES 

As detailed in Section 1.3, the Paradise Point Golf Course consists of a large mounded area of bare, 
hummocky soil. There are areas of dead and/or dying vegetation in the vicinity of the soil mound. In 
addition, there are unvegetated areas where soils have been disturbed. A drainage ditch runs from the truck 
wash area around the back of the machine shop and soil mound. The area of concern is used by the base 
for the maintenance and cleaning of equipment used on the golf course. In addition to the machine shop, 
which is a potential source of waste oils, the routine application of pesticides and herbicides on the golf 
course and the potential inadvertent disposal of excess pesticides and herbicides behind the machine shop 
may also have contributed to potential contamination in this area. 

The presence of dead vegetation indicates herbicides may have been disposed. However, during the field 
investigation there was some indication that the area may also be used to burn branches and limbs from 
trees, which could also cause the areas of dead vegetation. There was no visible indication that other 
chemicals have been used or disposed of in this area. Potential contaminants at the site include petroleum 
hydrocarbons, volatile organics, pesticides, PCBs, and herbicides. Chemical analyses of the media collected 
at the site was designed to characterize these potential contaminants. 

3.2 WASTE LOCATIONS 

The truck wash area consists of a concrete pad and sumps that collect wash water from the spraying 
equipment. Prior to the construction of this pad, however, the disposition of wash water may have been 
uncontrolled. With the exception of the installation of the truck wash rack and sump, no other remedial 
actions have been performed to date. 

Potential waste locations include the near surface and subsurface soils in the vicinity of the truck wash and 
soil mound. In addition, potential wastes may have migrated into the groundwater and/or surface water 
bodies. Based on the potential for contaminant migration, the sample locations and types were chosen to 
determine the actual waste locations. 
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4.0 LABORATORY DATA 

This section provides a description of the methodologies employed by the analytical laboratory and 
during data evaluation (validation). The last subsection describes the nature and extent of 
contamination based on a systematic review of the analytical data. 

4.1 ANALYTICAL METHODOLOGIES AND RESULTS 

As discussed in Section 1.7, soil samples were collected and analyzed for TCL volatiles, 
polychlorinated biphenyls (PCBs), Total Petroleum Hydrocarbons (TPH), pesticides, and chlorinated 
herbicides. Groundwater, surface water, and sediment samples were analyzed for TCL volatiles, 
polychlorinated biphenyls (PCBs), Total Petroleum Hydrocarbons (TPH), pesticides, and herbicides. 

Analysis of the organic compounds (TCL volatiles, pesticides, and PCBs) was performed according 
to the USEPA Contract laboratory Program (CLP) Statement Of Work (SOW) dated February 1988 
(2/88). Chlorinated herbicides were analyzed as per EPA SW-846,3rd Ed. Method 8150. TPH was 
analyzed by EPA Method 418.1. 

Results reported by the laboratory were validated and qualified analytical data were compiled in a 
database. The validation procedure is described in Section 4.2. The validated analytical data are 
presented in Appendix C. 

4.2 DATA VALIDATION 

All data were generated in accordance with Naval Energy and Environmental Support Activity 
(NEESA) Level D Quality Assurance/Quality Control (QA/QC) requirements. 

The analytical results and raw data were reviewed in accordance with NEESA Level D data validation 
requirements. Organic analytical data were validated with reference to the “Laboratory Data 
Validation Functional Guidelines for Evaluating Organics Analyses” (USEPA, February 1, 1988). 
Inorganic analytical data were validated with reference to the “Laboratory Data Validation Functional 
Guidelines for Evaluating lnorganics Analyses” (USEPA, June 13, 1988). 

Results of data validation were summarized in letter reports to the Project Manager. The reports 
summarize the data quallfiers that were applied to the data and the rationale for the actions. Copies 
of the letter reports are available upon request. The validated data were compiled into a database 
that is presented in Appendix C. 

4.3 NATURE AND EXTENT OF CONTAMINATION 

This section contains a description of the nature and extent of chemical contamination at Site 80. 
Surface and subsurface soils are discussed in Section 4.3.1 and groundwater is discussed in 
Section 4.3.2. Surface water samples are discussed in Section 4.3.3 and sediment samples are 
discussed in Section 4.3.4. The information presented in this section is based on the validated 
chemical analytical data base, which is contained in its entirety in Appendix C. All sample locations 
are shown in Figure l-3. 
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4.3.1 SOIL 

A total of 19 soil samples were collected from four boring locations and three monitoring well 
borings installed at Site 80. In addition, four surface soil samples were collected. The number of 
soil samples is detailed as follows: 

0 3 surface soil samples (0 to 6 inches) 
0 1 surface soil duplicate sample (0 to 6 inches) 
0 7 surface soil samples (0 to 2 feet) 
0 1 surface soil duplicate sample (0 to 2 feet) 
0 7 subsurface soil samples (3 to 17 feet) 

All soil samples were analyzed for Target Compound List volatile organics, pesticides, 
polychlorinated biphenyls (PCBs), and chlorinated herbicides. Table 4-l presents a summary of the 
chemical analytical results. The results for the duplicate samples were averaged using one-half the 
detection limit for nondetects and counted as one sample for presentation in this table. 

The surface soil samples contained the greatest variety and concentrations of contaminants. None 
of the subsurface soil samples was found to contain any analytes at concentrations above the 
detection limits. 

Only one volatile organic (methylene chloride) was detected in any of the surface soil samples, at 
a concentration of 7 pg/kg in the surface sample from location MW02. Several pesticides were 
detected in these samples, such as aldrin, chlordane, 4,4’-DDT and its metabolites, and dieldrin. 
4,4’-DDD was the pesticide that was found at the greatest concentration (700 lug/kg in sample 
SBO2-0002). No herbicides were detected in any of the samples. 

Aroclor-1254 was detected in two disparate locations (SB02 and MW03) at concentrations of 
830 pg/kg and 1,500 pg/kg, respectively. 

4.3.2 GROUNDWATER 

Three monitoring wells were installed at the site. One sample was collected from each well and 
analyzed for Target Compound List volatile organics, pesticides, PCBs, and chlorinated herbicides. 
The analytical results are summarized in Table 4-2. 

Four volatile organic chemicals were detected in the groundwater sample collected from MW03, 
as follows: 

l Toluene (180 pg/L) 
l Ethylbenzene (5 pg/L) 
0 Xylenes (21 pg/L) 
l Carbon disulfide (25 pg/L) 

No other wells were found to contain any analytes at concentrations that exceeded detection limits. 
The presence of the monocyclic aromatics at low concentrations is most likely related to past 
spillage of fuels used at this facility. 

D-49-10-92-1 4-2 



TABLE 4-l 

NATURE AND EXTENT OF SOIL CONTAMINATION”’ 
SITE 80 - PARADISE POINT GOLF COURSE 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

I Surface Soil (O-2 feet) 1 Subsurface Soil (3-12 feet) 1 Subsurface Soil (> 12 feet) 1 

Analyte No. of Positive 
Detections/ 

No. of Samples 

Range of 
Positive 

Detections 

be/b) 

No. of Positive 
Detections/ 

No. of Samples 

Range of 
Positive 

Detections 

ha/kg) 

No. of Positive 
Detections/ 

No. of Samples 

Range of 
Positive 

Detections 
WW 

Methylene Chloride l/l0 I 
Aldrin I 2/10 I 6.8-220 I 

alpha-Chlordane I l/l0 I 60 I 016 I ND I O/l I ND I 
I  1 

4,4’-DDD I 4/10 I 18*-700 I O/6 I ND I O/l I ND I 

4,4’-DDE - 

4,4’-DDT 

Dieldrin 

5/10 16-210 O/6 ND O/l ND 

4/10 14*-290 O/6 ND O/l ND 

4/10 16-440 O/6 ND O/l ND 

Aroclor-1254 I 2/10 I 830-1,500 I 

Ill 

ND 
* 

Complete data base in Appendix C. 
Not detected. 
Results reported are the average of two duplicate samples. 
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TABLE 4-2 

NATURE AND EXTENT OF GROUNDWATER CONTAMINATION”’ 
SITE 80 - PARADISE POINT GOLF COURSE 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Analyte 

Toluene 

Ethylbenzene 

Xylenes 

Carbon Disulfide 

No. of 
Positive 

Detections/ 
No. of 

Samples 

l/3 

l/3 

l/3 

l/3 

Range of 
Positive 

Detections 
ha/L) 

180 

5 

21 

25 

Location of 
Maximum 

Concentration 

MW03 

MW03 

MW03 

MW03 

(I) Complete data base in Appendix C. 
* Results reported are the average of two duplicate samples. 
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4.3.3 SURFACE WATER 

Four surface water samples (including one duplicate) were collected from the adjacent stream within 
the study area. Two proposed sample locations were dry at the time of sampling. The samples 
were analyzed for Target Compound List volatile organics, pesticides, PCBs, chlorinated herbicides, 
and total petroleum hydrocarbons. The analytical results are summarized in Table 4-3. 

All of the surface water samples contained acetone, at concentrations ranging from 11 to 190 rg/L. 
Samples from locations SW04 and SW05 also contained toluene, at concentrations of 30 and an 
average of 104 pg/L in two duplicate samples, and petroleum hydrocarbons (1.39 mg/L and 
1.66 mg/L, respectively). Carbon disuifide was also detected in sample SW05 (6 pg/L). 

4.3.4 SEDIMENT 

No organic chemical analytes or petroleum hydrocarbons were detected in the six sediment 
samples that were collected in the stream adjacent to the site. 
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TABLE 4-3 

NATURE AND EXTENT OF SURFACE WATER CONTAMINATION”’ 
SITE 80 - PARADISE POINT GOLF COURSE 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Analyte 

Acetone 

Toluene 

Near Site (SW03, SW04, SW05) 

No. of Positive Range of Positive 
Detections 

&l/L) 

Carbon Disulfide 113 6* 

Total Petroleum Hydrocarbons (mg/L) 2/3 1.39-1.66" 

(‘I Complete data base in Appendix C. 
* Results reported are the average of two duplicate samples. 
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5.0 PRELIMINARY RISK ASSESSMENT 

This section provides a characterization of potential impacts on human health and the environment based 
upon an evaluation of analytical results, migration pathways, exposure routes, and potential receptors. The 
characterization is qualitative in nature and is based on comparison of site-specific concentrations with 
Applicable, or Relevant and Appropriate Requirements (ARAFts), guidelines or criteria To Be Considered 
(TBCs), and Preliminary Risk-Based Remediation Goals (PRGs) developed in accordance with Part B ofm 
Assessment Guidance for Superfund (USEPA, December 1991). 

The organization and contents of this section may be summarized as follows: 

0 Section 5.1 - Fate and Transport. Discusses physical properties of site contaminants and 
relevant contaminant migration pathways and mechanisms. 

l Section 5.2 - Potential Receptors, Exposure Pathways, and Sensitive Environments. Identifies 
and discusses existing exposure pathways and routes and provides a general description of 
sensitive environments in the site vicinity. 

0 Section 5.3 - ARARs, TBCs, and PRGs. Presents a textual description and tabular summary 
of regulatory standards, guidelines, and risk-based criteria for site media. 

l Section 5.4 - Comparison with Criteria. Discusses the frequency of detection (number of 
detections/number of samples) and the number of detections which exceed 
ARARs/TBCs/PRGs on a media-specific basis. 

0 Section 5.5 - Summary and Conclusions. General summary of preliminary risk assessment with 
recommendations of future remedial or investigative actions. 

5.1 CONTAMINANT FATE AND TRANSPORT 

This section discusses the chemical and physical characteristics of chemicals detected at the Paradise Point 
Golf Course Site as they pertain to contaminant migration. The characteristics discussed in this section 
include water solubility, the organic carbon partition coefficient (K,,,), the Henry’s Law Constant, and the 
diffusion coefficient (air) for chemicals of concern identified as a result of comparison with background. In 
addition, potential migration pathways are identified for each media. 

5.1.1 PhvsicaVChemical Properties 

5.1.1.1 Solubility 

The rate at which a chemical is leached from a waste deposit by infiltrating precipitation is in part 
proportional to its water solubility. More soluble chemicals are more readily leached than less soluble 
chemicals. Volatile organics are highly soluble when compared to pesticides and PCBs. Volatile organic 
chemicals would therefore be expected to be most prevalent in the groundwater. 

5.1.1.2 Organic Carbon Partition Coefficient (Kw) 

The organic carbon partition coefficient is a measure of the tendency of a chemical to bind to soil particles 
containing organic carbon. Chemicals with high KO,s generally have low water solubilities and vice versa. 
This parameter may be used to infer the relative rates at which chemicals are transported in the 
groundwater. Chemicals such as pesticides, which were detected at the site, may be relatively immobile 

04-11-61-1 5-l 



in the environment and are preferentially bound to organic carbon in the soil. These compounds may not 
be subject to groundwater transport to the same extent as compounds with lower K,, values. 

5.1.1.3 Henry’s Law Constant 

Henry’s Law states that the partial pressure of a chemical above a solution is proportional to the chemical 
concentration in the solution. The ratio of the vapor pressure to the solubility (the Henry’s Law Constant) 
is used to calculate the equilibrium contaminant concentration in the vapor (air) versus the liquid (water) 
phases for the dilute solutions encountered in environmental settings. In general, chemicals having a 
Henry’s Law Constant greater than 5 x 18” atm-m3/mole (such as the volatile organics detected at Site 80) 
would be expected to be found in the atmosphere or in the soil gas. 

5.1.1.4 Diffusion Coefficient 

Diffusive transport of a chemical in a fluid is mathematically expressed as the product of the concentration 
difference over a specified distance (the concentration gradient) and the diffusion coefficient of the material 
in the appropriate fluid (liquid or gas). For chemical emissions from contaminated media, diffusion 
coefficients in air for chemicals of concern are used to determine volatilization rates. Several chemicals 
found at the site (i.e., aldrin, dieldrin, chlordane, Aroclor-1254, 4,4’-DDD, 4,4’-DDE and 4,4’-DDT) are not 
expected to diffuse out of the soil, therefore, molecular diffusivity values for these organics are zero. 

5.1.2 Transport Properties of Chemicals in Site Media 

5.1.2.1 Soil 

The frequency of occurrence and range of positiie results for soil contaminants was presented in Table 4-1. 
Methylene chloride and various pesticides and PCBs were identified as chemicals of concern. 

Pesticides and PCBs are generally immobile in the environment and tend to preferentially adhere to the 
organic carbon in soil rather than go into solution. These compounds have high K,,s and low solubilities. . 
They also tend to strongly bioaccumulate and are not readily volatilized. 

5.1.2.2 Groundwater 

The groundwater samples collected at the Paradise Point Golf Course Site contained carbon disulfide, 
toluene, ethylbenzene and xylenes. Based on their relatively low K,, values and high solubilities, these 
compounds are expected to remain in groundwater. 

A summary of the chemical and physical properties for these chemicals of concern detected in groundwater 
is presented in Table 5-1. 

5.1.2.3 Surface Water 

As addressed in Section 4.3, acetone, toluene, carbon disulfide and total petroleum hydrocarbons were 
recognized as chemicals of concern for surface water. 

Total petroleum hydrocarbon results are an indicator parameter which encompasses a large group of 
hydrocarbons which may have variable chemical and physical properties. 

Physical transport characteristics for the organic chemicals of concern are presented in Table 5-l. 
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TABLE 5-1 5 
? 1. 

6 
5 

ENVIRONMENTAL FATE AND TRANSPORT PARAMETERS FOR ORGANIC CHEMICALS”’ 
SITE 80 - PARADISE POINT GOLF COURSE 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Specific 
OctanoljWater Organic Carbon Oiffuoion 

CAS Number 
Chemical 

Molecular 
Gravity 

Vapor Pressure Water Solubility Partition Partition 
Henry’s Law 

Coefficient 
Weightm 

(2014-cJ~’ 
(mm Hg @20’CJP’ Imel1 8 20-a Coefficient Coefficient 

Constant 

Mm-m3/molel 
in Air 

&vJ (Kod (cm*lsJ”9 

67-64-l Acetone 58.08 7.91 x 10’ 2.31 x 10”” 1 x lO”W 5.8 x lo” 1 .o x 10’ l”l 3.67 x 10SH 1.2 x IO” 

108-88-3 Toluene 92.13 8.67 x 19’ 2.87 x 10’ 5.35 x ld (@ 25°C) 6.2 n 

100-41-4 Ethylbenzene 106.16 8.67 x 10’ 7.0 x lo0 1.52 x lOI 2.2 x 10’ . . . . . .- , “.“_ , 

Xylene# 106.17 8.68 x lo” 6.0 x 10’ 1.59 x 1ozw 1.4 x ln'a 8.7 Y inzfl I 6x3 y i 
75-09-2 

75-15-o 

309-99-2 

I  - I  I  

1 Methylene chloride 1 84.94 1 1.32 x 10°trm 3.62 x 10’ 2.0 x lo’ 

1 Carbon disulfide 1 76.14 1 1.26 x 10’ 2.6 x 10’ 2.3 x lo3 (@ 25°C) 

1 365 1 NA 6 x 10’ (@ 25°C) 1.8 x lo” (@ 25°C) 
_ -- _-I 

: lo2 I 3.0x l@ 1 6.66 x lo3 8.7 x lo” 

11YlflJ I RRvJry 7.5 x 10’2 
161 _ -. . . - . “.-- -. . ‘-3 7.5 x 10’ 

1.82 x 10’ 8.8 x loo 2.03 x 10J 9.0 x 10’ 

1.07 x 10’ 1.42 x 10”“’ 1.13 x 10”“2’ NA”” 

2.0 x lo6 9.6 x 10’ 1.6 x 10’ NA’lU 

60-57- 1 I Dieldrin I 381 1 1.75x 10” 1 1.78x 10’ 1 ,- _- -. 
1.Y5 x 10' I 3.5x I I I I I (@ 25°c;J -.- 10’ 1.7 x lo3 457 x 19” NA’lU 

74-54-8 4,4’-DDD 1 320 NA 1.4 x 10d 7.0 x lo” 1.6 x 10’ 7.7 x 106 2.2 x 10’ NA”” 

72-55-9 1 4,4’-DDE 1 318 NA I 6.4 x 10’ I 4.0 x 10’ 9.1 x lb 4.4 x 10” 6.8 x lo* NA’lU 

50-29-3 I4,4’-DDT 1 354.5 1 NA 1 1.9x lo” (@25=‘C) 1 5.5x 10’ (@25”C) 1 8.1 x lo” 3.9 x 10’ 1.58 x lo6 NA’lU 

57-74-9 Chlordane 409.8 NA 1 x lo6 (@ 25°C) 5.6 x lo” (@ 25°C) 3.0 x lo6 1.4 x lo6 9.4 x 104 NA’lq 

I 1097-69-l Aroclor 1254 328.4 1.50 x lo0 7.71 x 10’ (@ 25%) 3.1 x lo’* (@ 25°C) 1.1 x loo 5.3 x lo6 2.6 x lo3 1.3 x lo6 

U.S. EPA, December 1982 unless noted otherwise. 
Verscheuren, 1983. 
Lyman et al., 1990, eq. 5-2 and 5-3, average value. 
Average of reported values for o-, m-, and p-xylene. 
Howard, 1989. 
Lyman et al., 1990, eq. 4-9. 
Lyman et al., 1990, eq. 5-2. 
Howard, 1990. 
Compound is reportedly totally miscible in water. 
Weiss, 1980. 
Lyman et al., 1990, eq. 4-5 and 4-8, average value. 
Lyman et al., 1990, eq. 15-8. 
U.S. EPA, December, 1987. 
NA - Not Applicable. Nonvolatile constituent or chemical not detected in soil matrix (volatile emissions not assessed). 



5.1.2.4 Sediment 

No organic compounds or petroleum hydrocarbons were found in the sediment samples collected at the 
site. 

5.1.3 Migration Pathways 

5.1.3.1 Air 

Transport of contaminants in air can be a result of chemical volatilization from the source media and from 
emission of fugitive dust particulates as a result of wind erosion of partially vegetated ground surfaces. For 
Site 80, these migration pathways are applicable to soil and surface water since volatile organics were 
detected in both media. 

5.1.3.2 Soil 

Chemicals contained in soil bind to the particles in the matrix. One potential migration pathway of 
contaminants in soil is the physical movement of the soil itself. This is evident from the transport of soil 
contaminants during storm events as silt. Chemicals contained in soil can also act as sources for water 
contamination when chemical desorption occurs. 

5.1.2.2 Groundwater 

Transport of chemicals by groundwater flow and diffusion are the only routes of migration for groundwater 
chemicals in solution. The discharge of groundwater to surface water bodies and/or removal of 
groundwater from a well are the only potential migration pathways that may result in exposure to dissolved 
chemicals. Chemicals dissolved in groundwater can also exhibit partitioning and adsorption onto stationary 
media (i.e., soils in the saturated zone). 

5.1.2.3 Surface Water 

Contaminant migration of chemicals dissolved in surface waters can occur via the runoff of the surface water 
to another body of water or as a result of groundwater recharge. Partitioning from the dissolved phase may 
also occur, therefore surface water can act as a contaminant source for sediment or soils. 

5.1.2.4 Sediment 

Migration pathways for sediment in bulk are limited, as only transport by surface water during storm events 
can mobilize appreciable quantities of sediments. However, sediments can act as a source of surface water 
contamination as a result of desorption from the sediment particles into solution. 

5.2 POTENTIAL RECEPTORS, EXPOSURE PATHWAYS, AND SENSITIVE ENVIRONMENTS 

This section identifies current receptors that could be exposed to chemicals of concern. Also discussed are 
the exposure pathways and mechanisms by which the identified receptors can come into contact with media 
containing these chemicals. In the last subsection, sensitive environments are identified that could suffer 
potential adverse effects from exposure to site-related contaminants. 

5.2.1 Receptors 

Based on current land uses, receptors include transient military personnel and civilian base employees. 
Exposure by these individuals is dependent upon the activities in which they are engaged. 
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5.2.2 Exposure Pathways 

Exposure pathways developed for the receptors identified in Section 52.1 must account for all media and 
potential means of exposure that a receptor may encounter during normal activity and under current 
conditions. Several exposure routes per media can be identified. 

5.2.2.1 Air 

Exposures to chemicals in air are the result of inhalation by a receptor. Potential exposure pathways include 
the inhalation of volatile chemicals generated in and around the immediate site, and the inhalation of fugitive 
dust generated when wind passes over partially vegetated ground surfaces. In both of these exposure 
routes, actual absorption of chemicals occurs in the lungs. In the latter pathway, absorption in the 
gastrointestinal tract results from ingestion of soil-laden sputum ejected from the lungs. 

5.2.2.2 Soil 

Exposures to chemicals contained in soil can be the result of direct dermal contact with soil and incidental 
ingestion of soil as a result of hand-to-mouth contact. 

5.2.2.3 Groundwater 

Groundwater chemical exposure occurs only from the use of water that is pumped from a contaminated 
aquifer. Under the current groundwater use scenario, no exposure pathway can be identified because no 
domestic or production wells are located at or near Site 80. 

5.2.2.4 Surface Water 

Exposure to surface water at the Paradise Point Golf Course Site is limited to the adjacent unnamed stream 
which is very small. Adolescents playing in the area may come in contact with contaminated surface water 
by playing in the stream. Exposure could occur via either incidental ingestion or dermal absorption. The 
stream is not large enough to support an edible fish population, therefore, fish ingestion is not considered 
to be a potential route of exposure. 

5.2.3 Sensitive Environments 

Areas surrounding Site 80 are not considered to be sensitive environments. 

5.3 APPLICABLE, OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs), 
CRITERIA TO BE CONSIDERED (TBCS), AND PRELIMINARY REMEDIATION GOALS 

This section provides a brief description of state and federal requirements and criteria and summarizes 
risk-based criteria for potential chemicals of concern at the Paradise Point Golf Course Site. 

5.3.1 Applicable, or Relevant and Appropriate Requlations (ARARs) 
and Criteria To Be Considered (TBCs) 

This section presents the available regulatory standards or guidelines for all of the chemicals of concern at 
Site 80. 

5.3.1.1 Maximum Contaminant Levels (MCLs) 

MCLs are enforceable standards promulgated under the Safe Drinking Water Act and are designed for the 
protection of human health. MCLs are based on laboratory or epidemiologic studies and apply to drinking 
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water supplies consumed by a minimum of 25 persons. They are designed for prevention of human health 
effects associated with lifetime exposure (70 years) of an average adult (weighing 70 kg) who consumes 
2 liters of water per day, but they also reflect the technical feasibility of removing the contaminant from the 
water. These enforceable standards also reflect the fraction of toxicant expected to be absorbed by the 
gastrointestinal tract. 

5.3.1.2 Ambient Water Quality Criteria (AWQC) 

AWQC are not enforceable Federal regulatory guidelines and are of primary utility in assessing the potential 
for toxic effects in aquatic organisms. They may also be used to identify the potential for human health 
risks. AWQC consider both the acute and toxic effects from ingestion of both water (2 L/day) and aquatic 
organisms (6.5 g/day), and from ingestion of water alone. The AWQC for protection of human health for 
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 persons (i.e., the lo‘7 to 
1O.5 range) and are generally based on older toxicologic data. 

5.3.1.3 Health Advisories 

Health Advisories are guidelines developed by the USEPA Office of Drinking Water for nonregulated 
contaminants in drinking water. These guidelines are designed to consider both acute and chronic toxic 
effects in children (with an assumed body weight of 10 kg) who consume 1 liter of water per day, or in 
adults (with an assumed body weight of 70 kg) who consume 2 liters of water per day. Health Advisories 
are generally available for acute (l-day), subchronic (1 O-day), and chronic (longer-term or lifetime) exposure 
scenarios. These guidelines are designed to consider only threshold effects and, as such, are not used to 
set acceptable levels of known or probable human carcinogens. 

5.3.1.4 North Carolina State Groundwater Quality Standards 

North Carolina Administrative Code, Title 15, Subchapter 2L, dated December 1, 1989 presents standards 
and classification for groundwaters. Groundwater classifications are based upon existing or potential best 
usage, condition of the groundwater (based on chloride concentration), and occurrence. Associated with 
each class are prescribed maximum allowable concentrations of constituents. The standards are based on 
minimum concentrations for the protection of human health, or sensory thresholds. 

5.3.1.5 North Carolina State Surface Water Quality Standards 

North Carolina Administrative Code, Title 15, Subchapter 2B, dated January 29, 1991 establishes standards 
and classifications for surface water bodies. Several surface water bodies, in particular those in and around 
the New River drainage basin, have been classified by the State of North Carolina Department of 
Environment, Health, and Natural Resources. Maximum concentration allowances have been established 
for various chemical, physical, and biological parameters based on the protection of human health and 
aquatic life. 

5.3.1.6 USEPA Region IV Surface Water Screening Values 

The Water Management Division of the United States Environmental Protection Agency (USEPA) in Region IV 
has developed screening values for various toxic pollutants for protection of aquatic life in freshwater and 
marine environments and for protection of human health. Analogous to federal AWQC, these screening 
values provide a more complete listing for chemicals not covered by AWQC and are based on biological 
and toxicological studies. 
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5.3.1.7 Sediment Criteria 

Guidelines for sediment are derived from EPA AWQC values for protection of aquatic life and are based on 
the partitioning of an organic chemical in equilibrium soil/water systems. As discussed in Section 5.1, 
partitioning is dependent on organic carbon content of soils. The following equations are employed to 
estimate equilibrium partitioning in sediment based on surface water quality criieria: 

Sedimen&,itiil = AWQC,, x K,, x f,, (organics only) 

Ambient surface water quality criteria for the protection of aquatic life are used as the basis for this 
calculation. In instances where a federal AWQC is not available, a maximum screening value for freshwater 
(EPA Region IV, October 1991) is used. 

5.3.2 Risk-Based Criteria 

Enforceable standards have not been specified for many of the chemicals of concern at Site 80; therefore, 
other regulatory guidelines may be used for comparative purposes to infer health risks and environmental 
impacts. 

5.3.2.1 Noncarcinogenicity and Reference Doses (RfDs) 

The RfD is developed by the USEPA for chronic and/or subchronic human exposure to hazardous chemicals 
and is solely based on the noncarcinogenic health effects imparted by a chemical. The RfD is usually 
expressed as a dose (mg) per unit body weight (kg) per unit time (day). It is generally derived by dividing 
a no-observed-(adverse)-effect-level (NOEL or NOAEL) or a lowest-observed-adverse-effect-level (LOAEL) 
by an appropriate uncertainty factor. NOAELs, etc., are determined from laboratory or epidemiological 
toxicity studies. The uncertainty factor is based on the availability of toxicity data. 

Uncertainty factors are generally applied as multiples of 10 to represent specific areas of uncertainty in the 
available data. A factor of 10 is used to account for variations in the general population (to protect sensitive 
subpopulations), when extrapolating test results from animals to humans (to account for interspecies 
variability), when a NOAEL derived from a subchronic study (instead of a chronic study) is used to develop 
the RfD, and when a LOAEL is used instead of a NOAEL. In addition, the USEPA reserves the use of a 
modifying factor of up to 10 for professional judgment of uncertainties in the data base not already 
accounted for. The default value of the modifying factor is 1. 

The RfD incorporates the surety of the evidence for chronic human health effects. Even if applicable human 
data exist, the RfD (as diminished by the uncertainty factor) still maintains a margin of safety so that chronic 
human health effects are not underestimated. Thus the RfD is an acceptable guideline for evaluation of 
noncarcinogenic risk, although the associated uncertainties preclude its use for precise risk quantitation. 

5.3.2.2 Carcinogenicity and Cancer Slope Factor (CSF) 

CSFs are applicable for estimating the lifetime probability (assuming a 70-year lifetime) of human receptors 
developing cancer as a result of exposure to known or potential carcinogens. This factor is generally 
reported by the USEPA in units of (mg/kg/day)’ and is derived through an assumed lowdosage linear 
relationship and an extrapolation from high to low dose responses determined from animal studies. The 
value used in reporting the CSF is the upper 95 percent confidence limit. 
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5.3.2.3 Weight of Evidence 

The weight of evidence designations indicate the likelihood that a chemical is a human carcinogen, based 
on both animal and human studies. The classification is as follows: 

l A - Known human carcinogen. 
.B - Potential human carcinogen. Bl indicates that limited human data are available. 

B2 indicates that there is sufficient evidence of carcinogenicity in animals, but 
inadequate or no evidence in humans. 

l c- Possible human carcinogen 
.D - Not classifiable as to human carcinogenicity 
.E - Evidence of noncarcinogenicity in humans 

5.3.2.4 Risk-based Preliminary Remediation Goals (PRGs) 

In accordance with United States Environmental Protection Agency (USEPA) risk assessment guidance, the 
development of risk-based PRGs provide initial clean-up goals for chemicals of concern that are protective 
of human health and comply with ARARs (USEPA, RAGS Volume I, Part B, 1991). The goals are chemical, 
media, and site specific and consider land and water usage patterns, receptors, exposure parameters, and 
chemical toxicity and carcinogenicity. 

PRGs developed for soil at Site 80 are based on a current use scenario under an industrial setting. The 
receptors are assumed to be only transient military personnel. Exposure duration is for 2 years, and the 
routes of exposure evaluated are incidental ingestion and inhalation of volatiles and particulates. The 
minimum concentration goal calculated for target carcinogenic and noncarcinogenic risks (1 x 10.’ and 1 .O, 
respectively) is presented as the PRG for the specific chemical of concern. 

The sediment remediation goals are developed based upon partitioning values for each of the potential 
chemicals of concern and the chemical-specific AWQC. 

5.3.3 Summary 

Table 5-2 presents the values of the available State and Federal ARARs and dose-response parameters for 
both carcinogenic and noncarcinogenic chemicals of concern. All available toxicity information is included 
in this table. However, if a parameter is not available, previously published values from the USEPA or other 
sources are presented. Table 5-3 presents a summary of the North Carolina State Class GA groundwater 
and Class SC surface water criteria. 

5.4 COMPARISON WITH CRITERIA 

This section provides a media-specific comparison of analytical data for Site 80 to developed preliminary 
remediation goals. 

5.4.1 soil 

Eight potential chemicals of concern were detected in soil samples from the Paradise Point Golf Course Site. 
The frequency of occurrence and range of positive results reported for soil samples was summarized in 
Table 4-l. 

No Federal or State clean-up criteria exist for any of the soil chemicals of concern. Preliminary remediation 
goals for the soil chemicals were developed based on noncarcinogenic and carcinogenic toxicological 
information for the chemicals detected. Table 5-4 provides a comparison of potential chemicals of concern 
with the risk-based preliminary remediation goals (PRGs). 
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TABLE 5-2 

REGULATORY REQUIREMENTS AND DOSE-RESPONSE PARAMETERS FOR CHEMICALS OF CONCERN 
SITE 80 - PARADISE POINT GOLF COURSE 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

I 
f 

1 

E 
vl 
b 

X 

k 

C 

Aroclor 1254 I 0.0005 I I 3x10 1 Yxlu- 1 1.1 x 1lJ' I I lx2 

betone 

‘oluene 

3hylbenzene 

vlenes 

lethylene chloride 

;arbon disulfide 

1 

0.7 

10 

0.005’J 

- -_-- 

1 x lo” 

2x to” 

1 x 1U’ 

2x 10” 

6x 10” 

1 x 10’ 

1 x 10’ 

3 x 10’” 

9x lo“ 

9x lo” 

3x lo3 

3.7x lo” l-Day/Child: 20 D 
lo-Day/Child: 2 
Longer-term/Child: 2 
Longer-term/Adult: 7 
Lifetime/Adult: 1 

4.3 x lo3 l-Day/Child: 30 D 
lo-Day/Child: 3 
Longer-term/Child: 1 
Longer-term/Adult: 3 
Lifetime/Adult: 0.7 

l-Day/Child: 40 D 
lo-Day/Child: 40 
Longer-term/Child: 40 
Longer-term/Adult: 100 
Lifetime/Adult 10 

2.56 x 10’ l-Day/Child: 10 7.5 x 10J 1.6 x lo3 82 
lo-Day/Child: 2 

- __s  ̂ 2-c -- s-1 -_ 

Chemical 

Safe Drinking 
Water Act 
Maximum 

Contaminant 
Lad lmulu 

(SDWA MC@ 

Rsfarrncs Dose(tJ 
lmulkuldayl 

Old Inhalation 

Ambient Water tluality Critaria” 

lmelU 

Federal 
EPA 

Reflion IV 

Health Advisory”’ 

lmulu 

Cancer Slope Factorm 

hg/ku/day)-’ 

Oral Inhalation 

EPA Weight 
of 

Evident@ 



TABLE 5-2 
REGULATORY REQUIREMENTS AND DOSE-RESPONSE PARAMETERS FOR CHEMICALS OF CONCERN 
SITE 80 - PARADISE POINT GOLF COURSE 
MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 
PAGE TWO 

Chemical 

Safe Drinking 
Water Act 
Maximum 

Contaminant 
Level (me/u 

(SDWA MCLI”’ 

Reference Dose(Z) 

hulkgldavl 

Oral Inhalation 

Ambient Water Duality 
Criteria” fmfillJ 

Federal 
EPA 

Region IV 

Health Advisory” 
h#lU 

Cancer Slope Factorw 
Cfilkfildav~’ 

Oral Inhalation 

EPA Weight 
of 

Evidencem 

Aldrin 3x lo6 1.3 x 10’ l-Day/Child: 0.0003 1.7 x 10’ 1.7 x 10’ 82 
lo-Day/Child: 0.0003 
Longer-term/Child: 0.0003 
Longer-term/Adult: 0.0003 
Lifetime/Adult: 0.0003 

Chlordane 0.002 6x lo6 4x 10” 4x 101 l-Day/Child: 0.06 1.3 x loo 1.3 x lo0 B2 
lo-Day/Child: 0.06 

4,4’-DDD 2.5 x 10’ 2.4 x 10’ 82 

4,4,-DDE 1.4 x 10’ 3.4 x 10’ 82 

4,4’-DDT 5x 10’ 1 x lo* 1 x 10d 3.4 x 19’ 3.4 x 10’ 82 

Dieldrin 5x lo6 1.9 x lo* 1.9 x 10d l-Day/Child: 0.0005 1.6 x 10’ 1.6 x 10’ 82 
lo-Day/Child: 0.0005 
Longer-term/Child: 0.0005 
Longer-term/Adult: 0.002 

II1 U.S. EPA, April 1992. 
111 IRIS. On tine. September 1992. 
wI AWQC for protection of freshwater aquatic life. U.S. EPA, January 1991 and U.S. EPA, October 1991. Federal criteria are acute and chronic values. 

I’( Proposed. 
yI Reference Dose has been revoked pending review of carcinogenicity and/or noncarcinogenicity. 
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TABLE 5-3 

STATE OF NORTH CAROLINA WATER QUALITY STANDARDS”’ 
SITE 80 - PARADISE POINT GOLF COURSE 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Chemical 
Class GA Groundwater 

Standard 

(w/W’ 

Class SC 
Surface 
Water 

Standard 

(w/L) 

Acetone NIV I NR 

Toluene I 1 xlo” I NR 

Ethylbenzene 

Xylenes 

Carbon disulfide 

2.9 x lo2 NR 

4 x 10" NR 

NR NR 

Total petroleum hydrocarbons NR NR 

D4&11.81-1 

(1) 

I21 

(31 

NCAC, Title 15, Subchapter 2L (December 1989) and NCAC, Title 15A, 
Subchapter 2B (August 1990). 
Chloride concentration less than 250 mg/L. 
NR - Not reported. 
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TABLE 5-4 

OBSERVED CONCENTRATIONS VERSUS STANDARDS/CRITERIA - SOIL 
SITE 80 - PARADISE POINT GOLF COURSE 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Chemical of Frequency of 
Concern Detection”’ 

Methylene chloride l/17 

Aldrin 2/l 7 

Chlordane l/17 

4,4’-DDD 4/l 7 

4,4’-DDE 5/l 7 

4,4’-DDT 4/i7 

Dieldrin 4117 

Aroclor 1254 2117 

Range of 
Detections 

@u/kg) 

0.007 

0.0068 - 0.22 

0.06 

0.01 813’ - 0.7 

0.016 - 0.21 

0.01 4’3’ -0.29 

0.016 - 0.44 

0.83 - 1.5 

Standard or 
Criteria 

b-w/W 

5.14”’ 

o.3414’ 

4. 4614’ 

24.1 714’ 

1 7.0614’ 

1 7.06’4’ 

34.71 14’ 

o.75’4’ 

Frequency of 
Exceedences”’ 

O/l 

o/2 

O/l 

O/4 

O/5 

014 

014 

2/2 

“’ Number of positive detections per number of samples. 
I*’ Number of exceedances per number of positive detections. 
13’ Result reported is the average of two duplicate samples. 
14’ Standard/Criteria based on 1 x 10.’ cancer risk. See Appendix D. 



With the exception of Aroclor-1254, none of the potential chemical of concern concentrations exceed the 
risk-based PRGs for the soil matrix. Aroclor-1254 was detected in two of seventeen soil samples at 
concentrations of 0.83 mg/kg and 1.5 mg/kg. Both of these concentrations slightly exceed the PRG based 
on a target incremental cancer risk of 1 x 10” (0.75 mg/kg). Soil samples from soil boring sample 
SB02-0002 (0- to 2-foot interval) and monitoring well boring MW03-0002 (0- to e-foot interval) contained 
Aroclor-1254 above the PRG. The highest concentration detected (1.5 mg/kg) corresponds to an 
incremental cancer risk of approximately 2 x lo” (1.5/0.75) based on the exposure assumptions used to 
develop the PRG. 

5.4.2 Groundwater 

A summary of the chemicals detected in groundwater samples collected at the site was provided in 
Table 4-2. Of the detected chemicals, potential chemicals of concern for groundwater were identified based 
on a review of their individual toxicity. 

Table 5-5 presents a summary of standards/criteria and analytical data for the chemicals of concern for 
groundwater. The standards/criteria used for comparative purposes are the lowest value of the Federal 
MCLs or North Carolina State Class GA groundwater quality standards for each of the potential chemicals 
of concern. No risk-based PRGs were used for comparison because no current groundwater usage exists. 

Carbon disulfide was the only chemical of concern which did not have established federal or state 
groundwater quality standards. None of the remaining chemicals of concern (toluene, ethylbenzene and 
xylene) exceeded the associated standards or criteria. 

5.4.3 Surface Water 

A summary of the chemicals detected in surface water samples was provided in Table 4-3. Potential 
chemicals of concern include acetone, toluene, carbon disulfide, and total petroleum hydrocarbons. 

Table 5-6 outlines the frequency of occurrence and range of positive results and a comparison to the 
appropriate criteria. The criteria used are the AWQC for each of the potential chemicals of concern. No 
risk-based PRGs were used for surface water. 

Toluene was detected in one sample, SW05, at a concentration of 104 ug/L exceeding the Region IV 
screening value of 37 ug/L. No surface water standards or criteria were available for the other chemicals 
of concern. 

5.5 SUMMARY AND CONCLUSIONS 

This section provides a summary of the preliminary risk assessment and presents recommendations for 
future activities at the Paradise Point Golf Course Site. 

5.5.1 Preliminary Risk Assessment 

The results of the preliminary risk assessment will be discussed on a media-specific basis. All chemicals 
of concern are identffied based upon standard/criteria/PRG exceedence. 

Maximum soil results for Aroclor-1254 exceeded the associated PRG (calculated based on a 1 x lo’” cancer 
risk) by a factor of two. 
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TABLE 5-5 

rJl 
j $ 

OBSERVED CONCENTRATIONS VERSUS STANDARDS/CRITERIA - GROUNDWATER 
SITE 80 - PARADISE POINT GOLF COURSE 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Chemical of Frequency of 
Concern Detection”’ 

Range of 
Detections 

hm 

Standard or 
Criteria 

WL) 

Frequency of 
Exceedences”’ 

Toluene 

Ethylbenzene 

Xylenes 

Carbon disulfide 

113 180 1,000'3,4' O/l 

l/3 5 29'4' O/l 

l/3 21 4oo'4' O/l 

l/3 25 N R”’ NAt5’ 

I” Number of positive detections per number of samples. 
‘*I Number of exceedances per number of positive detections. 
I31 Federal Maximum Contaminant Level. 
I41 North Carolina Class GA Groundwater Quality Standard. 
15’ NR - Not Reported. NA - Not Applicable - No standard/criteria. 



TABLE 5-6 

OBSERVED CONCENTRATIONS VERSUS STANDARDS/CRITERIA - SURFACE WATER 
SITE 80 - PARADISE POINT GOLF COURSE 

MCB CAMP LEJEUNE 
JACKSONVILLE, NORTH CAROLINA 

Chemical of Frequency of 
Concern Detection”’ 

Range of 
Detections 

ol!m 

Standard or 
Criteria 
ha/L) 

Frequency of 
Exceedences”’ 

Acetone 

Toluene 

313 11 - 190 NW4’ N A”’ 

2/3 30 - 10413’ 37t5’ l/2 

----I ~~ I Carbon disulfide l/3 6’3’ I NR I NA14’ 

TPH 213 1.39 - 1 .6613’ NR NA14’ 

I” Number of positive detections per number of samples. 
I*’ Number of exceedances per number of positive detections. 
13’ Result reported is the average of two duplicate samples. 
“’ NR - Not Reported. NA - Not Applicable - No standard/criteria. 
I51 U.S. EPA, October 1991. 

r 

E 



None of the sample results for groundwater chemicals of concern were above the federal (MCL) or state 
(Class GA) standards. Based on this comparison and because no current usage of the shallow groundwater 
at the site is identified, no preliminary risks can be associated with this medium. 

Analytical results for one of the three surface waters collected at the site exceeded the criteria based upon 
the AWQC for Protection of Aquatic Life and North Carolina State Class SC Surface Water Standards. 
Risk-based remediation goals were not employed for this medium. 

No organic chemicals or petroleum hydrocarbons were found to be present in the sediment, therefore, no 
risks are associated with sediment at the site. 

5.5.2 Recommendations 

Based upon the results of the preliminary risk assessment, exposure to soil contaminants at the site is not 
expected to result in unacceptable risks. Although concentrations of Aroclor-1254 detected in two of 
seventeen soil samples soil exceeded the calculated remediation goals, the highest concentration exceeded 
the PRG by only a factor of two. The PRG for Aroclor-1254 was developed based on a target incremental 
cancer risk of 1 x 1 OB. The detection of Aroclor-1254 at twice the PRG value still results in an incremental 
cancer risk below the upper bound of the EPA target risk range of 1 x 104. 

No current risk from exposure to groundwater contaminants is noted as detected groundwater 
concentrations do not exceed associated Federal and State standards and criieria. Also, at this time no 
exposure route for shallow groundwater exists at the site. 

The only chemical of concern of potential threat to the protection of aquatic life is toluene, which exceeded 
associated standards and criteria in one surface water sample. However, surface water chemicals of 
concern are expected to be attenuated to a large extent upon discharge to Northeast Creek and 
concentrations for this compound should be within acceptable limits at the discharge point. 

Based on the results of this preliminary risk assessment it is recommended that no further action be 
conducted. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

This section presents a summary of the field investigation for Site 80: Paradise Point Golf Course, as well 
as several recommendations for future activities at the site. 

6.1 CONCLUSIONS 

The field investigation performed at this site is summarized in Section 1.7 of this report. The primary 
purpose was to determine whether a contamination problem existed on the site from its previous use. The 
analytical data were validated and a preliminary risk assessment was performed. The results of the risk 
assessment are discussed in detail in Section 6.0 of this document. The results are discussed by media 
below. 

The results of the preliminary risk assessment will be discussed on a media-specific basis. All chemicals 
of concern are identified based upon standard/criteria/PRG exceedence. 

Maximum soil results for Aroclor-1254 exceeded the associated PRG (calculated based on a 1 x 1 OA6 cancer 
risk) by a factor of two. 

None of the sample results for groundwater chemicals of concern were above the federal (MCL) or state 
(Class GA) standards. Based on this comparison and because no current usage of the shallow groundwater 
at the site is identified, no preliminary risks can be associated with this medium. 

Analytical results for one of the three surface waters collected at the site exceeded the criteria based upon 
the AWQC for Protection of Aquatic Life and North Carolina State Class SC Surface Water Standards. 
Risk-based remediation goals were not employed for this medium. 

No organic chemicals or petroleum hydrocarbons were found to be present in the sediment, therefore, no 
risks are associated with sediment at the site. 

6.2 RECOMMENDATIONS 

Based upon the results of the preliminary risk assessment, exposure to soil contaminants at the site is not 
expected to result in unacceptable risks. Although concentrations of Aroclor-1254 detected in two of 
seventeen soil samples soil exceeded the calculated remediation goals, the highest concentration exceeded 
the PRG by only a factor of two. The PRG for Aroclor-1254 was developed based on a target incremental 
cancer risk of 1 x lo-“. The detection of Aroclor-1254 at twice the PRG value still results in an incremental 
cancer risk below the upper bound of the EPA target risk range of 1 x 104. 

No current risk from exposure to groundwater contaminants is noted as detected groundwater 
concentrations do not exceed associated Federal and State standards and criteria. Also, at this time no 
exposure route for shallow groundwater exists at the site. 

The only chemical of concern of potential threat to the protection of aquatic life is toluene, which exceeded 
associated standards and criteria in one surface water sample. However, surface water chemicals of 
concern are expected to be attenuated to a large extent upon discharge to Northeast Creek and 
concentrations for this compound should be within acceptable limits at the discharge point. 

Based on the results of this preliminary risk assessment it is recommended that no further action be 
conducted. 
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BORlNC LOG NUS CORPORAlION 
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PROJECT: .%‘-f~...~~E.d.r-~~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._ ._ __ ..__ BORING NO :jUp8.du / 

PROJECT NO.: -..2.F..3.6 . . . . . . . . . ..__......... DATE: . ..&..!b- :!.. _. .._. ._._.. DRILLER: f. C;> 4 <r,? .I h u 1 ) 

ELEVATION: .._. . I q.t.73 . _.... FIELD GEOLOGIST’: Q, ‘;‘o ST 
uVATER LEVEL DATA : . .._.,.. _.__._...._... .,... . . . . ..__..._. .__.__ ._. .: .._. ..” :. ‘: _‘. 
(Date, Time & Conditions) . .._..__..___......._ _. _...... . . . . . .._..... . ..__...___.__..._..... ,.. . 

.ITNOLOGV MATERIAL DESCRIPTION @ 
CNANGI 

, c)m 
no 

I0wrh.h.l son ” I 
oa OSNUr* MATERIAL smt 

CONwstfnC* 
SCI1lNIO COLOf 

co ‘1 
on aoca set REMARKS 

MA1)ONf Sf CLASSIFICATION 
CL 

s 



PROJECT: . . . . . . . . . . . . . . . . . ..___ . . .._._. . . . . . . . . . .._ _,..._... ._ . . . . 

PROJECTNO.: ..?.!?.! _,_.._._ . ..___....__....... 

BORING NO :, g5 ,y ;, 22. 

DATE: ..$,:!.6:?! ._,,, _,,_. .,._. .,,,,. DRILLER:. $ C’.‘:.,, : ,. b 1, 

ELEVATION: .,_ . ..__’ ,‘)J z..q _.......... . . FIELD GEOLOGIST: Q .I,_ y,g,r 

. . .._... . . .: .: :‘.. 1. : WATER LEVEL DATA : . ,...__ . . . ..__._._._......_. . . . . . . . . .._.. . . 
(Date, Time 6 Conditions) . . . . . . . ..__ . . . . . . .._. __. . . . . . . . . . . . . . . . . . . . . . . . . _. . 

II 

REMARKS I 
CLASSIFICATION 



PROJECT: . ..~!~.‘..I~...L~..~‘- ,.I!.!; . . .._...__....... . .._.... ,.._..... . ..__. . . . . . . _... BORING NO.:. t, iT -.; _ 1. 
PROJECTNO.: . ..?..?& .._.. _..__......__....._. DATE: ,.6.‘.‘J:.q/ .._ _, .,... ._.... DRILLER:... .C...Tt*5fr. _ $ 1 .: ; 
ELEVATION: .._ ._.... ) ‘d l 63. ._......... FIELD GEOLOGIST: <.. yes ; 
WATER LEVEL DATA : _ .._... _...___....,. . . . . . . . . . . . . . .._. .._._. _..... _.._ _.. _: _- .- _ :, 
(Date, Time & Conditions) . . . . .._., .._.......,. ,__ . . ___.._ . . ._............ _. 

r 
MATERIAL DESCRIPTION b 

lWOLOGI I-II ! ,AURl ot*r)c :WANGt @J 
110. Ill b koW.k.1 son u a 

b n*e On on 
OLNUW set ,*urnwcv MATERIAL co * 

01 8UH :ntfNco on nocll COLOR 
*(*11ON~SS 

CLASSlFIcAnON set REMARKS 
100 NO. l?@WAL as 

s 

C 

CC 

1 

.I 

\ 

n 

A-7 

1 I  I  I1 . /  / I ,  Ma I  

BORING LOG NUS CORPORATION 



. I  i, 

APPENDIX B 

WELL CONSTRUCTION DIAGRAMS 



7 wg - “;;RB’ROTN SORING NO KI F~.,JQ/ 

0 A Hallibunon Company MONITORING WELL SHEET 

PROJECT ,%+P u:rC IEJ’G 
PROJECT NO. zF 3; 
ELEVATION 15.73 

FIELD GEOLOGIST ‘d, %*;-r 

0 

GROUND 
ELEVATION /4 

IS.73 4 

DRILLER _ = -(1;+ -T M - . 

DRILLING 
METHOD i-45 Fr 

DEVELOPMENT 
METHOD 55 ‘7plL1.R 

- ELEVATION OF TOP OF SURFACE CASING : il.22 

- ELEVATION OF TOP OF RISER PIPE: Ita IO 

- STICK - UP TOP OF SURFACE CASING: 3.qo 
- STICK - UP RISER PIPE : 3,3? 

’ TYPE OF SURFkES&&L: Ct’ wEsT/cetut 

- I.D. OFSURFACE CASING: ‘-I =wu 
TYPE OF SURFACE CASING. SiFfL 

- RISER PIPE I.D. Z3WA 
TYPE OF RISER PIPE: p!Jc 

- 8OREHOLE DIAMETER: c” =fJcg 

- ELEVATION / DEPTH TOP Of SEAL: 

- DEPTH TOP OF SAND PACK: 

- ELEVATION / DEPTH TOP OF SCREEN: 

- TYPE OF SCREEN: 4\Jc 

b A 

SLOT SIZE x LENGTH: 3 +r 10 ’ 

I.D. OF SCREEN: ‘2: UJI rl 

- ELEVATION / D&H BOTTOM OF SCREEN: 73 : 

- ELEVATION / DEPTH BOlTOM OF SAND PACK: 
‘7 ” , 

NPE OF dACKFlLL BELOW OBSERVATION 
WELL: Id ‘z S’LIIA SAti 

- ELEVATION / DEPTH OF HOLE: 
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Q A Halliburton Company 

OVERBURDEN 
MONITORING WELL SHEET 

PROJECT C/if/F ’ /--,=JIIPJL- 

PROJECT NO. ‘; F 3L 
ELEVATION q.61 

FIELD GEOLOGIST Ic ‘losr 

GROUND 
ELEVATION 

1% b3 

/ DRILLER C.Ch.Sw’! Y.!A,~J 

DRILLING 
METHOD cc * A 
DEVELOPMENT 
METHOD AIR clc-1 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

- TYPE OF SURFACE >EAL: C t rfi’r lc, T 

- I.D. OF SURFACE CASING: ‘-I 1 CJC d 
TYPE OF SURFACE CASING. 

C tFFL 

- RISER PIPE I.D. Z’FJrkA 

TYPE OF RISER PIPE: Qv r 

- BOREHOLE DiAMETER: f”-I I?‘( ‘4 

- TYPE OF BACKFILL: c p fl hJ7/I;’ @UT 

- ELEVATION / DEPTH TOP OF SEAL: 
‘, < 

d 

- J-yPE OF SEAL: R,!=NJt 6 N 1 Tc: 

- DEPTH TOP OF SAND PACK: z. 9 

- ELEVATION / OEPTH TOP OF SCREEN: 4% 

- TYPE OF SCREEN: i’ 

SLOTSlZExLENGTH: fl’.o2 y la‘ 

I.D. OF SCREEN: -z-T-AiCl4 

- TYPE OF SAND PACK: * 7 <*I .‘A /ANO 

- ELEVATION I OEPTH BOlTOM OF SCREEN: 1g.g 

- ELEVATION / OEPTH BOTTOM OF SAN0 PACK: I(. 6 
TYPE OF dACKFlLL BELOW OBSERVATION 
WELL: M-i’ <.L’CA SArJb 

- ELEVATION / DEPTH OF HOLE: I<,0 

6-3 
-  _-- 1.-11 i-- 



APPENDIX C 

CHEMICAL ANALYTICAL RESULTS 

--. 



VOLATILE ANALYSIS (ug/kg) 
SITE: CAMP LEJEUNB - SITE SO 
CASE: 499715005 

SAMPLE LOCATION: 
SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

CHLORONETHANE 10 11 u 11 u 11 u 11 u 11 u 11 u 11 u 11 u 
BROMONETHANE 10 11 u 11 u 11 u 11 u 11 u 11 u 11 u 11 u 
VINYL CHLORIDE 10 11 u 11 u 11u 11 u 11 u 11 u 11 u 11 u 
CRLOROETHANE 10 11 u 11 u 11 u 11 u 11 u 11 u 11 u 11 u 
HETHYLENE CHLORIDE 5 6U 5u 6U 6U 4 UJ 6U 6U 5u 
ACETONE 10 11 u 11 u 11 u 11 u 11 u 11 u 11 u 11 u 
CARBON DISULFIDE 5 6U 5u 6U 6U 6U 6U 6U 5u 
l,l-DICHLOROETHENE 5 6U 5u 6U 6U 6U 6U 6U 5u 
l,l-DICHLOROETHANE 5 6U 5u 6U 6U 6U 6U 6U 5u 
1,2-DICHLOROETHENE (TOTAL) 5 6U 5u 6U 6U 6U 6U 6U 5u 
CHLOROFORM 5 6U 5u 6U 6U 6U 6U 6U 5u 
1,2-DICALORORTHANB 5 6U 50 6U 6U 6U 6U 6U 5u 
2-BUTANONE 10 11 u 11 u 11 u 11 u 11 u 11 u 11 u 11 u 
l,L,l-TRICRLOROETHANE 5 6U 5u 6U 6U 6U 6U 6U 5u 
CARSON TRTRACHLORIDE 5 6U 50 6U CU 6U 6U 6U 5u 
VINYL ACETATE 10 11 u 11 u 11 u 11 u 11 u 11 u 11 u 11 u 
BROMODICHLOROWTHANB 5 6U 5u 6U 6U 6 .u 6U 6U 5u 
1,2-DICHLOROPROPANE 5 6U 5u 6U 6U 6U 6U CU 5u 
CIS-1,3-DICHLOROPROPENE 5 6U 5u 60 6U 6U 6U 6U 5u 
TRICHLOROETHBNE 5 6U 5u 60 6U 6U 6U 6U 5u 
DIRROMXIiLORCMSTHANE 5 6U 5u 6U 6U 6U 6U 60 5u 
l,l,Z-TRICHLORORTHANE 5 6U 5u 6U 6U 6U 6U 6U 5u 
BENZENE 5 6U 5u 6U 6U 6U 6U 6U 5u 
TRANS-1,3-DICHLOROPROPENE 5 6U 5u 6U 6U 6U 6U 6U 5u 
BRCWIFORM 5 CU 5u 6U 6U 6U 6U 6U 5u 
4-HETSYL-2-PENTMONE 10 11 u 11 u 11 u 11 u 11 u 11 u 11 u 11 u 
I-HBXANONR 10 11 U 11 u 11 u 11 u 11 u 11 u 11 u 11 u 
TETMCRLORORTHENE 5 6U 5U 6U 6U 6U 6U 6U 5u 
1,1,2,2-TRTRACELOROBTHANE 5 6U 5u 6U 6U 6U 6U 6U 5u 
TOLUENB 5 60 5u 6U 6U 6U 6U 6U 5u 
CKLOROBENZENE 5 6U 5u 6U 6U 6U 6U 6U 5u 
RTHYL BEttZENE 5 6U 5u 6U 6U 6U 6U 6U 5u 
STYRENB 5 6U 5u 60 6U 6U 6U 6U 5u 
TOTAL XYLBNES 5 6U 5u 6U 60 6U 6U 6U 5u 

tMO1sTURE: 11 9 12 10 12 

DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 
DATE SAMFLED: 6/13/91 6/13/91 6/13/91 6/13/91 6/13/91 

DATE ANALYZED: 6/21/91 6/21/91 6/21/91 C/21/91 6/21/91 
ASSOCIATED BLANRS: 809804-T 809804-T 808804-T WSBOI-T SOSBOI-T 

SOOl-0002 SOOl-0002-D soo2-0002 

FIELD DUPLICATE 

5003-0002 SBOl-0002 SBOl-1012 SB02-0002 SB02-1012 

13 12 5 
1.0 1.0 1.0 
6/13/91 6/13/91 6/13/91 
6/21/91 6/21/91 6/21/91 



VOLATILE MALYSIS (ug/kg) 
SITE: CAM LEJEUNE - SITE 80 
CASE: 4997/5005 

SAMPLE LOCATION: 5803-0002 
SAMPLE NUHBER: 

QC DESIGNATION: CRQL 

CHLORCWTlMNE 
B-E 

. VINYL CHLORIDE 
CRLOROETRANE 
PUZTHYLENE CHLORIDE 
ACEIDNB 

CARBON DISULFIDE 
l,l-DICHLOROETBBNE 
l,l-DICHLORDBTRANE 
1,2-DICHLOROETBBNE (TOTAL) 
CRLOROFORM 
1,2-DICRLOROETRARB 
2-BUTANONB 
l,l,l-TRICBLOROETRARE 
CARBON TETRACRLORIDE 
VINYL ACETATE 
BRDmDIcHLoRu4BmANB 
1,2-DICRLOROPROPANE 
CIS-1,3-DICRLOROPROPENE 
TRICBLOROETEENE 
DIBHlMDCELOROHETHME 
1, 1,2-TRICI!lLOROETIiME 
BENZENE 
TRAM-1,3-DICRLOROPRDPENE 
BIwKmm4 
4-t4ETiWL-2-PENTANONB 
2-EEXMOIIB 
TETRACIILDROETBENP 
1,1,2,2-lzTRAcHLoRoBTRANE 
TQLUENE 
CHLOROBBNZENE 
BTRYL BENZENE 
STYRENB 
TOTAL XYLBNBS 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 I 
5 

5 
5 
5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

8 m1sTURB: 
DILUTIOR FACTOR: 

DATE SAHFLBD: 
DATB ARALYZED: 

ASSOCIATED BIARRS: 

I 

11 u 13 u 10 u 
11 u 13 u 10 u 
11 u 13 u 10 u 
11 u 13 u 10 u 

1 UJ 9 UJ 3 UJ 
11 u 13 u 10 u 

5u 7U 5u 
5u 7u 5u 
5u 7U 5u 
5u 7u 5u 
5u 7u 5u 
5u 7u 5u 

11 u 13 u 10 u 
5 u 7u 5u 
5u 7u '5 u 

11 u 13 u 10 u 
5u 7u 5u 
5u 7u 5u 
50 7U 5u 
5u 7u 5u 
5U 7u 5u 
5u 7u 5u 
5u 7u 5u 
5u 7u 5u 
5u 7U 5u 

11 u 13 u 10 u 
11 u 13 u 10 u 

5u 7u 5u 
5u 7U 5u 
5u 7u 5u 
5u 7u 5u 
5tl 7u 5u 
5u 7u 5u 
50 7u 5u 

1.0 
C/13/91 
6/21/91 
EOSBO4-T 

1 I 

SBO3-1012 SBO4-0002 

24 4 
1.0 1.0 
C/13/91 6/13/91 
6/21/91 6/20/91 
BOSBOI-T 808804-T 

SB04-0002-D SBO4-1012 

FIELD DUPLICATE 

10 u 12 u 
10 u 12 u 
10 u 12 u 
10 u 12 u 

5u 6U 
10 u 12 u 

5u 6U 
5u CU 
5u 6U 
5u 6U 
SU 6U 
5u 6U 

10 u 12 u 
5u 6U 
5u 6U 

10 u 12 u 
5U 6U 
5u 6U 
5u 6U 
5U 6U 
SU 6U 
SU 6U 
5U 6U 
5u 6U 
50 6U 

10 u 12 u 
10 u 12 u 

5u 6U 

5u 6U 
5U 6U 
SU 6U 
5U 6U 
5U 6U 
5U 6U 

4 15 
1.0 1.0 
6/13/91 6/13/91 
6/21/91 6/21/91 
6OSBO4-T 808804-T 

I 

MWOl-0002 MWOl-1012 klwo2-0002 

10 u 11 UJ 11 UJ 
10 u 11 u 11 u 
10 u 11 u 11 u 
10 u 11 u 11 u 

5u 5u 6U 
10 u 11 u 11 u 

5u 5u CU 
5U 5u 6U 
5u 5 u. 6U 
5u 5u 6U 
5u 5u CU 
5u 5u 6U 

10 u 11 u 11 u 
5u 5u 6U 
5u SU 6U 

10 u 11 u 11 u 
5u 5U CU 
5u 5u 6U 
5u 5u 6U 
5u 5u 6U 
5u 5u 6U 
5u 5u 6U 
5u 5U 6U 
5u 5u 6U 
5u 5u 6U 

10 u 11 u 11 u 
10 u 11 u 11 u 

5u 5u 6U 
5u 5u 6U 
5u 5u 6U 
5u 5u 6U 
5U 5u 6U 
5u 5u 6U 
5u 5u 6U 

4 7 12 
1.0 1.0 1.0 
6/16/91 6/16/91 6/16/91 
6/27/91 6/25/91 6/25/91 
60GW03-R 80M03-R 60GW03-R 
SOMUOl-R BOMWOl-R EOMWOl-R 
BZSWOZ-T 62SW02-T S2SW02-T 

5 B li I 1 



VOLATILE ANALYSIS (ug/kg) 
SITE: CARP LEJEUNE - SITE 80 
CASE: 4997/5005 

SN4PLE LOCATION: 
SAHFLE NUMBER: 

QC DESIGNATION: CRQL 

CRLORORETHARE 
BROMMETHANE 
VINYL CHLORIDE 
CHLOROETBANE 
METHYLENE CHLORIDE 
ACEMNE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETEABE 
1,2-DICHLOROBTHENE (TOTAL) 
CHLOROFORM 
l,ZrDICHLOROETHABE 
2-BIJTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLORCMETHANE 
1,2-DICHLOROPROPME 
CIS-I,)-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCRLOROE(ETHANE 
l,l,Z-TRICHLOROBTHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORH 
4-t4BTBYL-2-PENTNiONE 
2 -EBXARONE 
TETRM!ALOROETHENE 
1,1,2,2-lZTRACELOROETBARE 
TOLUENE 
CBLOROBENZENE 

ETHYL BENZENE 
STYRliNB 
TOTAL XYLENES 

\no1sTURE: 
DILUTION FACTOR: 

DATE SAMPLED: 
DATE ANALYZED: 

ASSGCIATED BLANRS: 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

MWOZ-1214 MWO3-0002 MWO3-0608 

11 UJ 11 UJ 13 UJ 
11 u 11 u 13 u 
11 u 11 u 13 u 
11 u 11 u 13 u 

60 7 6U 
11 u 11 u 13 u 

6U 5u 6U 
6U 5u 6U 
6U 5 u 6U 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 

11 u 11 u 13 u 
6U 5u 6U 
6U 5u 6U 

11 u 11 u 13 u 
6U 5u 6U 
6U 50 6U 
6U 50 6U 
6U 50 6U 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 

11 u 11 u 13 u 
11 u 11 u 13 u 

6U 5u 6U 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 
6U 5u 6U 

13 
1.0 
6/16/91 
6/25/91 
80GW03-R 
BOMWOl-R 
BZBWOZ-T 

e 22 
1.0 1.0 
6/13/91 6/13/91 
6/24/91 6/24/91 
BZSW06-R BZSW06-R 
62SD06-R 928D06-R 





PESTICIDE/PCB ANALYSIS (ug/kg) 
SITE: CAMP LEJEUNE - SITE 60 
CASE: 4997 

SAMPLE LOCATION: 
SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

ALPHA-BHC 
BETA- BHC 
DELTA-BHC 
GAMMA-HHC (LINDANE) 
RBPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4'-DDE 
ENDRIN 
ENDOSIJLFAN II 
4.4'-DDD 
ENDOSULFAN'SULFATE 
I,('-DDT 
METROXYCRLOR 
ENDRIN KETONE 

ALPHA-CBLORODANE 
GAMNA-CtlLORDANE 
‘NXAPNENE 
ARGCLOR 1016 
ARGCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR i260 

% MOISTURE: 
DILUTION FACTOR: 

DATE BAWLED: 
DATE SXTRACTED: 

DATE ANALYZED: 
ASSOCIATED BLANKS: 

8.0 4.7 u 

8.0 4.7 u 

8.0 4.7 u 

8.0 4.7 u 

8.0 4.7 u 

8.0 4.7 UJ 
0.0 4.1 u 

8.0 4.7 u 
16.0 9.3 u 

16.0 9.3 u 

16.0 9.3 u 

16.0 9.3 u 

16.0 16 J 
16.0 9.3 u 
16.0 9.3 u 
80.0 47 u 

16.0 9.3 u 

80.0 47 u 

80.0 47 u 

160.0 93 u 

80.0 47 u 

80.0 47 u 

80.0 47 u 

80.0 47 u 

80.0 47 u 

160.0 93 u 

160.0 93 u 

9001-0002 SOOl-0002-D 5002-0002 

FIELD DUPLICATE 

4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 UJ 
4.6 U 
4.6 U 
9.2 U 
9.2 U 
9.2 U 
9.2 u 
9.2 UJ 
9.2 u 
9.2 u 
46 U 
9.2 U 
46 0 
46 U 
92 u 
46 U 
46 U 
46 0 
46 U 
46 U 
92 u 
92 u 

14 13 
1.0 1.0 
6/13/91 6/13/91 
6/19/91 6/ 19/91 
l/24/91 l/24/91 

4.5 u 

4.5 u 
4.5 u 

4.5 u 

4.5 u 

4.5 UJ 
4.5 u 

4.5 u 
9.0 u 

9.0 u 

9.0 u 

9.0 u 
9.0 u 

9.0 u 
9.0 u 

45 u 

9.0 u 

4s u 

45 u 
90 u 

45 u 

45 u 

45 u 
45 u 

45 u 

90 u 

90 u 

11 u 
11 u 
11 u 
11 u 
11 u 
11 UJ 
11 u 
11 u 
22 u 

22 u 
22 u 

22 u 
22 u 

22 u 

22 u 

110 u 
22 u 

110 u 
110 u 
220 u 

110 u 
110 u 
110 u 
110 u 
110 u 
220 u 

220 u 

12 65 

1.0 1.0 
6/13/91 6/13/91 
6/19/91 6/19/91 
l/24/91 l/24/91 

9003-0002 8801-0002 SBOl-1012 

4.1 u 
4.7 u 

4.7 u 
4.7 u 

4.7 u 

4.7 UJ 
4.1 u 

4.7 u 
150 

9.5 u 
9.5 u 

9.5 u 

20 

9.5 u 
9.5 u 

47 u 
9.5 u 

41 u 

41 u 

95 u 
47 u 

47 u 

47 u 

47 u 
47 u 

95 u 

95 u 

4.5 u 

4.5‘U 

4.5 u 
4.5 u 

4.5 u 

4.5 UJ 
4.5 u 

4.5 u 
9.1 u 

9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
45 u 
9.1 u 
4s u 

45 u 

91 u 
45 u 

45 u 

45 u 

45 u 
45 u 

91 u 

91 u 

15 12 

1.0 1.0 
6/13/91 6/13/91 
6/19/91 6/19/91 
l/24/91 7/24/91 

SB02-0002 9802-1012 

4.3 u 

4.3 u 
4.3 u 

4.3 u 

4.3 u 
220 J 
4.3 0 

4.3 u 
110 J 
210 J 
6.7 u 
0.1 u 
100 

6.7 u 
290 J 
43 u 
8.7 u 

43 u 
43 u 

87 u 

43 u 

43 u 
43 u 

43 u 

43 u 
830 

07 u 

4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 UJ 
4.2 U 
4.2 U 
a.4 u 

6.4 u 
0.4 u 

0.4 u 
8.4 u 

a.4 u 

0.4 u 

42 U 
8.4 0 

42 U 
42 U 
84 u 

42 U 
42 U 
42 U 
42 U 
42 U 
04 u 

a4 u 

e 5 
1.0 1.0 
6/13/91 6/13/91 
6/19/91 6/19/91 
7/24/91 l/24/91 



PESTICIDWPCB ANALYSIS (ug/kg) 
SITE: CAUP LEJEUNE - SITE 60 
CASE: 4991 

SAMPLE LOCATION: 
SAWLE NUMBER: 

QC DESIQNATION: CRQL 

A?*PHA-PtIC 
BETA-BRC 
DELTA-BHC 
QAWA-BHC (LINLmNB) 
HEPTACHLOR 
ALDRIN 
EPPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIBLDRIN 
4,4'-DDE 
ENDRIN 
ENDDSULFAN II 
4,4'-DDD 
-IlLFAN SULFATE 
4,4’-DDT 
HETROXYCHLOR 
ENDRIN KBTONE 
ALPHA-CRLORODANE 
QAMA-CHLORDANB 
TOXAPNENE 
AFacLon 1016 
AROCLOR 1221 
ARWLOR 1232 
AROCLOR 1242 
AROCLOR 1240 
AROCLOR 1254 
AROCI.0~ 1260 

a Mo1sTURR: 
DILUTIDN FACTOR: 

DATE SAMFLED: 
DATE EXTRACTRD: 

DATE ANALYZED: 
ASSOCIA~BLANM: 

8.0 5.1 u 
8.0 5.1 u 
8.0 5.1 u 
8.0 5.1 u 
8.0 5.1 u 
8.0 5.1 UJ 
8.0 5.1 u 
8.0 5.1 u 
16.0 10 u 
16.0 10 u 
16.0 10 u 
16.0 10 u 
16.0 10 u 
16.0 10 u 
16.0 10 u 
80.0 51 u 
16.0 10 u 
00.0 51 u 
80.0 51 u 
160.0 100 u 
80.0 51 u 
80.0 51 u 
80.0 51 u 
80.0 51 u 
80.0 51 u 
160.0 100 u 
160.0 100 U 

SB03-0002 5803-1012 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 UJ 
5.0 u 
5.0 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
5DU 
50 u 
100 u 
50 u 
50 u 
50 u 
50 u 
50 u 

100 u 
100 u 

21 20 

1.0 1.0 
6/13/91 6/13/91 
6/19/91 6/19/91 
l/24/91 T/24/91 

1 I 

5804-0002 SB04-0002-D SBOI-1012 MwOl-0002 

FIELD DUPLICATE 

4.2 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 UJ 
4.2 U 
4.2 U 
0.4 u 
30 
0.4 u 
6.4 u 
8.4 u 
6.4 u 
15 
42 U 
0.4 u 
42 U 
42 U 
04 u 
42 U 
42 U 
42 U 
42 U 
42 U 
04 u 
e4 u 

4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 UJ 
4.1 u 
4.1 u 
b.2 u 
26 
e.2’ u 
8.2 u 
8.2 u 
0.2 u 
13 
41 u 
6.2 u 
41 u 
41 u 
82 u 
41 u 
41 u 
41 u 
41 u 
41 u 
82 u 
82 u 

4.1 u 

4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.7 UJ 
4.1 u 

4.7 u 
9.3 u 
9.3 u 
9.3 u 
9.3 u 
9.3 u 
9.3 u 
9.3 u 
41 u 
9.3 u 
41 u 
41 u 
93 u 
47 u 
47 u 
47 u 

41 u 
47 u 
93 u 
93 u 

4.2 U 
4.2 II 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 ‘U 
0.4 u 

t’4 u 
8.4 u 
6.4 u 
6.4 u 
56 
42 U 
0.4 u 
42 U 
42 U 
64 u 
42 U 
42 U 
42 U 
42 U 
42 U 
64 u 
04 u 

5 3 14 5 
1.0 1.0 1.0 1.0 
6/13/91 6/13/91 6/13/91 6/16/91 
6/19/91 6/19/91 6/19/91 6/20/91 
l/24/91 l/24/91 l/24/91 e/01/91 

t 

MwOl-1012 Mwo2-0002 

4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
a.7 u 
a.7 u 
0.1 u 

8.7 u 
0.1 u 
0.1 u 

0.1 u 

43 u 
6.1 u 
43 u 
43 u 
87 u 
43 u 
43 u 
43 u 
43 u 
43 u 
07 u 
87 u 

4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
16 J 
16 J 
8.9 u 
8.9 u 
8.9 u 
8.9 u 
8.9 u 
44 u 
8.9 u 
44 u 
44 u 
89 u 
44 u 
44 u 
44 u 
44 u 
44 u 

89 u 
e9 u 

8 10 
1.0 1.0 
6/16/91 6/16/91 
6/20/91 6/20/91 
e/01/91 e/01/91 



PESTICIDE/PC6 ANALYSIS (ug/kg) 
SITE: CAMP LEJEUNE - SITE SO 
CASE: 4991 

SAMFLE LOCATION: 
SAMPLE NUMRER: 

QC DESIGNATION: CRQL 

ALPHA-BHC 
BETA-BHC 
DELTA-BBC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HE?TACHLOR EPOXIDE 
ENDOSULPAN I 
DIELDRIN 
4,4'-DDE 
ENDRIN 
ENDOSULFAN II 
4,4'-DDD 
ENDOSULFAN SULFATE 
4,4'-DDT 
UETROXYCHLOR 
ENDRIN KETONE 

ALPHA-CRLORODANL 
GAUM-CHLORDANE 

TOXAPHENE 
AROCLOR 1016 
AROCLOR 1221 
AIUX!LOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 

t Mo1sTURJ3: 
DILUTZON FACltlR: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
ASSOCIATED BLANKS: 

8.0 4.4 0 
8.0 4.4 u 
e.0 4.4 u 
8.0 4.4 u 
8.0 4.4 u 
8.0 4.4 0 
0.0 4.4 u 
8.0 4.4 u 
16.0 8.8 u 
16.0 8.8 u 
16.0 8.8 u 
16.0 B.8 u 
16.0 8.8 u 
16.0 8.0 u 
16.0 8.8 u 
80.0 44 u 
16.0 8.8 u 
80.0 44 u 
80.0 44 u 
160.0 88 u 
80.0 44 u 
80.0 44 u 
SO.0 44 u 
80.0 44 u 
00.0 44 u 
160.0 88 u 
160.0 se u 

MWO2-1214 Mwo3-0002 MWO3-0608 

4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
6.6 J 
4.3 u 
4.3 u 
440 J 
140 J 
8.7 u 
8.7 u 
60 
8.7 u 
24 J 
43 u 
a.1 u 
60 J 
43 UJ 
07 u 
43 u 
43 u 
43 u 
43 u 
43 u 
1500 
87 u 

5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 UJ 
5.2 U 
5.2 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
52 u 
10 u 
52 U 
52 U 
100 u 
52 U 
52 U 
52 U 
52 U 
52 U 
100 u 
100 u 

9 8 23 
1.0 1.0 1.0 
6/16/91 6/13/91 6/13/91 
6/20/91 6/19/91 6/19/91 
e/o1m l/24/91 l/24/91 
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HERBICIDE ANALYSIS (ug/kg) 
SITE: CAMP LEJEUNE - SITE SO 
CASE.: 4997 

SAMPLE LOCATION: 
SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

2,4-D 8.0 

SILVEX 8.0 
2,4,5-T 8.0 

8 MOISTURE: 14.1 
DILUTION FACTOR: 9.3 

DATE SAMPLED: 6/13/91 
DATE EXTRACTED: 6/20/91 

DATE ANALYZED: 7/05/91 

8001-0002 

930 u 

930 u 
930 u 

ASSOCIATED BLANKS: eoNwo1-R 
BOGWO3-R 

SOOl-0002-D 5002-0002 

FIELD DUPLICATE 

900 u 880 u 

900 u 880 u 

900 u 880 u 

12.7 12.7 
9.0 8.8 
6/13/91 6/13/91 
6/20/91 6/20/91 
7/05/91 7/05/91 
SOMWOl-R SOMWOl-R 
SOGU03-R SOGW03-R 

SOO3-0002 9801-0002 

2200 u 
2200 u 
2200 u 

190 u 
190 u 
190 u 

64.5 15 
22 1.0 
6/13/91 6/13/91 
6/20/91 6/20/91 
7/06/91 l/05/91 
BOHWOl-R BOWOl-R 
SOGW03-R SOQUO3-R 

SBOl-1012 SBOZ-0002 SBOZ-1012 

180 IJ 
180 u 
180 u 

170 u 
170 u 
170 u 

170 u 

170 u 

170 u 

12 8 5 
1.0 1.0 1.0 
6/13/91 6/13/91 6/13/91 
6/20/91 6/20/91 6/20/91 
l/05/91 7/05/91 7/05/91 
SOMWOl-R SOMWOl-R SOMWOl-R 
SOQwO3-R SOGW03-R SOGW03-R 



RERBICIDE ANALYSIS (ug/kg) 
SITE: CAMP LEJEUNE - SITE SO 
CASE: 4997 

.2.4-D 
SILVRX 
2,4,5-T 

SMPLE LOCATION: 
SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

8.0 200 u 200 u 840 u 820 u 910 U 820 u 870 u 860 U 
8.0 200 u 200 u 640 u 820 u 910 u 820 u 670 u 860 U 
8.0 200 u 200 u 040 u 820 u 910 u 620 0 670 u 660 U 

9 MOISTURJI: 
DILUTION FACTOR: 

DATE SAMPLBD: 
DATB EXTRACTED: 

DAl’E ANALYZED: 
ASSOCIATED BLANRS: 

SBO3-OOb2 SBO3-1012 5804-0002 SB04-0002-D SBO4-1012 MwOl-0002 IwOl-1012 mwo2-0002 

21 20 5.1 2.6 14.1 4.6 8 9.8 
1.0 1.0 8.4 8.2 9.1 8.2 6.7 8.6 
6/13/91 6/13/91 6/13/91 B/13/91 6/H/91 6/16/91 6/16/91 6/16/91 
6/20/91 6/20/91 6/20/91 6/20/91 6/20/91 6/21/91 6/21/91 6/21/91 
7/05/91 7/05/91 7/05/91 7/05/91 7/05/91 7/06/91 7/08/91 7/08/91 
80M!dOl-R a0Mw01-R 80WOl-R 6OH!dOl-R 8OWfOl-R BDHuOl-R BOMWOl-R SOMWOl-R 
EOGWO3-R 80GU03-R SOQUO3-R SDW03-R OOWO3-R SOGw03-R BOOWO3-R BOGWO3-R 



HERBICIDE ANALYSIS (ug/kg) 
SITE: CAMP LEJEUNE - SITE SO 
CASE: 4997 

SAMPLE LOCATION: 
SAMPLE NUMRER: 

QC DESIGNATION: CRQL 

2,4-D 8.0 
SILVEX 6.0 
2,4,5-T 8.0 

% Mo1sTURE: 
DILUTION FACTOR: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 

ASSOCIATED BLANKS: 

Hwo2-1214 

870 u 
870 u 
870 u 

9 e 23 
0.7 1.0 1.0 
6/16/91 6/M/91 6/13/91 
6/21/91 6/20/91 6/20/91 
7/08/91 7/05/91 7/08/91 
BOMwOl-R BOMOl-R 80MWOl-R 
eoGw03-R eoGw03-R 80Gw03-R 

Mwo3-0002 

170 u 
170 u 
170 u 

MWO3-0608 

200 u 
200 U 
200 u 
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VOLATILE ANALYSIS (ug/L) 
SITE: CAMP LEJEUNE - SITE SO 
CASE: 5075/5005 

SAMPLE LOCATION: 
SAMPLE NUMSER: 

QC DESIGNATION: CRQL 

CELOROMETHANE 
B-E 

VINYL CHLORIDE 
CELOROETHANE 
UETHYLENE CHLORIDE 
ACETONE 

CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICELOROETHANE 
1,2-DICNLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTMONE 

l,l,l-TRICHLOROETHANE 
CARSON TETRACHLONIDE 
VINYL ACETATE 

BRDMODICHLOROMTHANE 
1,2-DICHLOROPRDPANE 
CIS-1,3-DICELOROPROPEIB 
TRICHLOROETHBNE 
DIBR@EX!RLOROt4ETIiANE 
~,~,~-TR~~LoRc~E 
BINZBNE 
TRANS-1,3-DICELOROPROPENE 
BRC44OFORN 

4-UETHYL-2-PENTANONE 
Z--NE 
TBTRACHLDROETHENE 
1,1,2,2-!FETRACHLOROETHANE 
TOLUENE 
CRLOROBEliZBNE 
ETHYL BENZENE 
STYRENE 

TOTAL XYLENES 

I  DILUTION FACTQR: 
DATJI SAMFLED: 

DATE ANALYZED: 
ASSOCIATEDBLANXS: 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

GWO 1 Gwo2 GWOI 

10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

5u 5u 4 UJ 
10 u 10 u SO UJ 

SU 5u 25 J 
5u 5u 5u 
50 5u 5u 
5u 5u 5u 
5u 5u 5u 
5u 5u 5u 

10 u 10 u 10 UJ 
5u 5u 5u 
5u 5u 5u 

10 u 10 u 10 u 
5u 5u 5u 
5u 5u 5u 
5u 5u 5u 
!iU 5u 5u 
50 5u 5u 
5u 50 5u 
5u 5u 5u 
5u 5u 5u 
5u 5u 5u 

10 u 10 u 10 u 
10 v 10 u 10 u 

5u 5u 5u 
5u 5u 5u 
5U 5u 180 
5u 5u 5u 
5.0 5u 5 
5u 5u 5u 
5u 5u 21 

1.0 1.0 
b/27/91 b/27/91 
7/10/91 7/10/91 
80GW02-R eoGwo2-R 
07GW03-T 07GU03-T 
07GW03-R 07GwO3-R 
S2GWOl-F 82QWOl-F 
SZGU31-R SZGW31-R 
DECON-F DECON-F 

1.0 
b/16/91 
b/23/91 
eoGw03-R 
S2SW02-T 
s0Nw01-R 

. 



PESTICIDE/PC6 AQUEOUS ANALYSIS (ug/L) 
SITE: CAMP LEJEUNE - SITE SO 
CASE: 5075/5005 

SAMPLE LOCATION: 
SAUPLE NUUBER: 

QC DESIGNATION: CRQL 

ALPHA-BHC 0.05 0.05 0 0.05 u 0.50 u 
BETA-BBC 0.05 0.05 U 0.05 u 0.50 u 
DELTA-BHC 0.05 0.05 u 0.05 u 0.50 u 
GAMIA-BHC (LINDANE) 0.05 0.05 u 0.05 u 0.50 u 
HEPTACNLOR 0.05 0.05 u 0.05 u 0.50 u 
ALDRIN 0.05 0.05 u 0.05 u 0.50 U 
S8PTACHLoR EPOXIDE 0.05 0.05 u 0.05 u 0.50 u 
ENDOSULFM I 0.05 0.05 u 0.05 u 0.50 u 
DIBLDRIN 0.10 0.10 u 0.10 u 0.99 u 
4,4.-DDE 0.10 0.10 u 0.10 u 0.99 u 
ENDRIN 0.10 0.10 u 0.10 u 0.99 u 
ENWSULFM II 0.10 0.10 u 0.10 u 0.99 u 
4,4#-DDD 0.10 0.10 0 0.10 u 0.99 u 
ENWSULPAN SULFATE 0.10 0.10 u 0.10 u 0.99 u 
4,4'-DDT 0.10 0.10 u 0.10 u 0.99 u 
MBTHOXYCHMR 0.5 0.50 U 0.51 u 5.0 u 
BNDRIN llgTOWE 0.10 0.10 u 0.10 u 0.99 u 
ALPHA-cHLoRoDANN 0.5 0.50 u 0.51 u 5.b u 
GAMA-CHLORDANE 0.5 0.50 ir 0.51 u 5.0 u 
lvxAPHNm 1.0 1.0 u 1.0 u 9.9 u 
AROCLOR 1016 0.5 0.50 u 0.51 u 5.0 u 
ABOCLOR 1221 0.5 0.50 U 0.51 u 5.0 u 
ANOCLOR 1232 0.5 0.50 u 0.51 u 5.0 U 
AROCLOR 1242 0.5 0.50 0 0.51 u 5.0 U 
ARWLOR 1248 0.5 0.50 u 0.51 u 5.0 u 
AROCLOR 1254 1.0 1.0 u 1.0 u 9.9 u 
AROCLOR 1260 1.0 1.0 u 1.0 u 9.9 u 

DILUTION FACTOR: 
DATE SAMPLED8 

DATE BXTRACTXD: 
DATB ANALYZED : 

ASSOCIATED BLANKS: 

I 

WOl Gwo2 GW03 

1.0 1.0 10.0 
b/27/91 6/27/91 6/16/91 
7/03/91 7/03/91 6/21/91 
e/09/91 e/09/91 7/23/91 
BOGUOZ-R 80GWD2-R 80GWO3-R 
82GUOl-F BZGWOl-F EOl4UOl-R 
82GW31-R 82DU31-R 82SDD6-R 

1 8 I 3 



HERBICIDE ANALYSIS (ug/L) 
SITE: CAMP LEJEUNE - SITE 80 
CASE:' 5075/5005 

SAMPLE LOCATION: 
SAMPLE NUMBER: 

QC DESIGNATION: 

2,4-D 
SILVFX 
2,1,5-T 
DINOSEB 

DILUTION FACTOR: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

ASSOCIATED BLANKS: 

GWOI 

CRQL 

0.2 0.20 u 
0.2 0.20 u 
0.2 0.20 u 
0.2 0.20 u 

1.0 1.0 1.0 
6/27/91 6/27/91 6/16/91 
7/03/91 7/03/91 6/21/91 
7/15/91 7/15/91 7/05/91 
BOGWOZ-R BOGWDZ-R 80GW03-R 
DECON-F DECON-F BOt4WOl-I? 

GW02 

0.20 u 
0.20 u 
0.20 u 
0.20 u 

GWO3 

R 
R 
R 
NA 



THIS PAGE It- IIIOT~IONALLY BLUK 



VOLATILE ANALYSIS (ug/L) 
SITE: CAMP LEJEUNE - SITE 60 
CASE: 4999 

SAMPLE LOCATION: 
SAMPLE RUMSER: 

QC DESIGRATION: CRQL 

CHLOROMETHANE 
BRBE 

VINYL CHLORIDE 
CHLOROETRANE 
METHYLEWE CRLORIDE 
ACETONE 

CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHARE 
1,2-DICHLOROETRENE (TOTAL) 
CHLOROFORM 
I,?-DICHLOROETHANE 
2-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROHODICHLOROMRTRANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICRLOROPROPENB 
TRICtlLORORTHENE 
DIBROMOCELOROUETRARE 
l,l,Z-TRICHLOROETRARE 
BSNZENB 
TRARS-1,3-DICRLOROPROPENE 
BRmoWRn 
4-t6Fl'RYL-2-PERTANONE 
2-HRXANONR 
TETRACHLOROETHENE 
1,1,2,2-TRTRACHLORGETHANE 
TOLUENE 
CBLOROBENZENE 
RTHYL BENZENE 

STYRENE 
TOTAL XYLENRS 

DILUTION FACTOR: 
DATE SAMPLED: 

DATE ANALYZED: 
ASSOCIATED BLARXS: 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

SW03 SW04 SWOS-D 

FIELD DUPLICATE 

10 u 20 u 20 u 20 u 
10 u 20 u 20 u 20 u 
10 u 20 u 20 u 20 u 
10 u 20 u 20 u 20 u 

5u 10 u 6 UJ 12 UJ 
11 190 170 150 

5u 10 u 65 10 u 
5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 

10 u 20 u 20 u 20 u 
5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 

10 u 20 u 20 u 20 u 
5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 
50 io u 10 u 10 u 
5u 10 u 10 u 10 u 

10 u 20 u 20 u 20 u 
10 u 20 u 20 u 20 u 

5U 10 u 10 u 10 u 
5u 10 u 10 u 10 u 
5u 30 110 91 

5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 
5u 10 u 10 u 10 u 
5 UJ 10 u 10 u 10 u 

1.0 2.0 2.0 2.0 
6/13/91 s/13/91 6/13/91 6/13/91 
6/22/91 6/25/91 6/25/91 6/25/91 
80GW03-R 60GW03-R SOGW03-R BDGWOJ-R 
62SW02-T S2SW02-T 62SW02-T 62SW02-T 
BOHWOl-R mxlWO1-R BOtdWOl-R BOmOl-1 



PESTICIDE/PCB AQUEOUS ANALYSIS (ug/L) 
SITE: CAMP LPJEUNE - SITE SO 
CASE: 4999 

SAMPLE LOCATION: 
SAMPLE NUHBER: 

QC DESIGNATION: CRQL 

ALPHA-RHC 
BETA-BHC 
DELTA-MC 
GAMMA-BRC (LINDANE) 
HBPTACRLOR . 
ALDRIN 
BEPTACHLOR BPOXIDE 
BRDoSULPAN I 
DIBLDRIR 
4,4'-DDB 
ENDRIN 
ENDOSULPAN II 
4,4'-DDD 
ENDQSULFAN SULPATB 
4,4'-DDT 
nETHoxYCHLoR 
BNDRIR RETONB 
ALPHA-CHLoRoDAlIE 
GAmiA-cHLoRDAm 
WJXAPBENE 

ARGCLOR 1016 
ARocLoR 1221 
AROCLOR 1232 
AROCLOR 1242 
AIUWZLOR 1248 
AROCLOR 1254 
AROCLOR 1260 

DILUTION FACTOR: 
DATE SAUPLED: 

DATE EXTRACTED: 
DATE ARALYZED: 

ASSOCIATED BLARMl: 

It 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.5 
0.10 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 

SW03 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.50 u 
0.50 u 
1.0 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

1.0 
6/13/91 
6/14/91 
7/02/91 
80GW03-R 
S2SWO6-I? 
S2SD06-R 
SOMWOl-R 
54SBO2-R 

+ a 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.10 U 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.50 u 
0.50 u 
1.0 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

1.0 
6/13/91 
6/14/91 
7/02/91 
80GW03-R 
82SW06-R 
62SD06-R 
80MwOl-R 
54SR02-R 

1 

SW05 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.50 u 
0.50 u 
1.0 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 U 
1.0 u 
1.0 u 

1.0 
6/13/91 
6/14/91 
7/02/91 
SOGWO3-R 
S~SW~~-R 
StSD06-R 
80mv01-R 
54SB02-R 

I I 

SWOS-D 

FIELD DUPLICATE 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 U 
0.05 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 U 
0.50 U 
0.10 u 
0.50 u 
0.50 u 
1.0 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 U 

1.0 
6/13/91 
6/14/91 
7/02/91 
BOGW03-R 
62SWD6-R 
S2SD06-R 
6OMWOl-R 
,54SB02-R 
I I P 



HERBICIDE ANALYSIS (ug/L) 
SITE: CAMP LEJEUNE - SITE SO 
CASE: 4997 

SAMPLE LOCATION: 
SAUPLE NUMBER: 

QC DESIGNATION: CRQL 

2,4-D 6.0 
SILVEX 0.0 
2.4,5-T 8.0 

DILUTION FACTOR: 
DATE SAUPLED: 

DATE EXTRACTED: 
DATE ANALYZBD: 

ASSOCIATED BLANKS: 

SW03 SW04 SW05 sw05-D 

FIELD DUPLICATE 

0.22 u R R 0.22 u 
0.22 u R R 0.22 u 
0.22 u R R 0.22 u 

1.0 1.0 1.0 1.0 
6/13/91 6/13/91 6/13/91 6/13/91 
6/17/91 6/17/91 6/17/91 6/17/91 
7/03/91 7/03/91 7/03/91 7/03/91 
SOGW03-R SOGWO3-R 80GW03-R 8OGW03-R 
SOMWOl-R BOMWOl-R EOHWOl-R SOHWOl-R 
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VOLATILE ANALYSIS (ug/kg) 
SITE: CAMP LEJEVNE - SITE 60 
CASE: 4997/4999 

SAMPLE LOCATION: 
SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

CHLOROMEXBANE 
BROWHETHAUE 

VINYL CHLORIDE 
CHLOROETRANE 
MBTHYLENE CHLORIDE 
ACETONE 

CARBON DISULFIDE 
l,l-DICHLOROETBENE 
l,l-DICHLOROETBANE 
1,2-DICHLOROETEEBE (TOTAL) 
cHLoRoFoRM 
1,2-DICHLOROETBARE 
2-BVTANONE 

l,l,l-l'RICHLOROETHABE 
CARBON lWl'RACHLORIDE 
VINYL ACETATE 
BROMODICHLORE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICNLOROPROPENE 
TRICHLOROETBENE 
DIBRC+EXHLOROMBTBANE 
1,1,2-TRICHLOROBTHANE 
BENZENE 
TRABS-1,3-DICBLOBOPROPBNE 
BRCMOFORM 
4-uFmiYt-2-PBNTABoNE 
2-BEXANONE 
TETRACHLOROETEENB 

1,1,2,2-TBTRACELOROBTBANE 
TOLUENE 
CIfhROBENZEUE 
BTBYL BENEENE 

STYREUB 
l%YPAL XYLEUES 

* Mo1sTvRE: 

DILUTIOB FACTOR: 
DATB SAJ4FLED: 

DATE ANALYZED: 
ASSOCIATED BLARES: 

10 12 v 14 v 14 v 14 v 14 v 13 v 
10 12 v 14 v 14 v 14 v 14 v 13 v 
10 12 v 14 v 14 v 14 v 14 v 13 v 
10 12 v 14 v 14 v 14 v 14 u 13 v 
5 6 VJ 6 VJ 7v 7v 6 VJ 6V 
10 12 v 14 v 14 v 14 v 14 v 13 v 
5 6V 7u 70 7U 7u 6V 
5 6V 7v 7v 7v 7v 6V 
5 6V 7v 7v 7u 7v 6V 
5 6V 7v 7v 7v 7u 6V 
5 6V IV 7v 7 v 7v 6V 
5 6V 7v 7v IV 7v 6V 
10 12 v 14 v 14 v 14 u 14 u 13 v 
5 6V 7v 70 1U 7v 6V 
5 6V 7v 7v 7v 7u 6V 
10 12 u I4 u 14 u 14 u 14 u 13 v 
5 6V 7V IV 7U 7u 6V 
5 6V 7v 7v 1V 7v 6V 
5 6V 7v 7V 7U 7v 6V 
5 6V 7v 70 7v 7V 6V 
5 6V 7v 7v 7u 7u 6V 
5 6V 7v 7v 7u 7U 6V 
5 6V 7v 7V 7v 7v 6V 
5 6V 7v 7v 7v 7v 6V 
5 60 7u 7u 7u 7u 6V 
10 12 v 14 v 14 v I4 v 14 v 13 v 
10 12 u 14 v 14 v 14 u 14 v 13 v 
5 6V 7v 7v 7v 7v 6V 
5 6V 7v 7v 7v 7v 6V 
5 6U 7v 7v 7v 7V 60 
5 6U 7v 7v 7V 70 6V 
5 6lJ 7v 7u 7v 7u 6V 
5 6V 7v 7v 7v 7v 6V 
5 6U 7v 7u 7u 7u 6V 

SD01 SD02 

19 29 
1.0 1.0 
C/13/91 6/13/91 
6/21/91 6/21/91 
609804-T 809804-T 

SD03 SD04 SD05 SDOS-D 

FIELD DUPLICATE 

29 30 27 22 
1.0 1.0 1.0 1.0 
6/13/91 6/13/91 6/13/91 6/13/91 
6/21/91 6/21/91 6/21/91 6/21/91 



PBSTICIDE/PCB ANALYSIS (ug/kg) 

SITE: CAMP LBJEUNE - SITE SO 
CASE: 4997/4999 

SAMPLE LOCATION: 
SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

ALPHA-nnc 0.0 2.0 u 2.3 u 2.2 u 2.1 u 2.3 U 2.2 u 
BETA-BNC 8.0 2.0 u 2.3 U 2.2 u 2.1 u 2.3 U 2.2 u 
DELTA-RRC (L-0 2.0 u 2.3 U 2.2 u 2.1 u 2.3 U 2.2 u 
GAlMA-RIK! (LINDANE) 8.0 2.0 u 2.3 U 2.2 u 2.1 u 2.3 U 2.2 u 
wmTmwLoR 8.0 2.0 u 2.3 U 2.2 u 2.1 u 2.3 U 2.2 u 
ALDRIN 8.0 2.0 u 2.3 U 2.2 u 2.1 u 2.3 U 2.2 u 
RRPTACHLOR BPDXIDE a.0 2.0 u 2.3 U 2.2 u 2.1 u 2.3 U 2.2 u 
ENDOSULPAN I 8.0 2.0 u 2.3 U 2.2 u 2.1 u 2.3 U 2.2 u 
DIBLDRIN 16.0 4.1 u 4.6 U 4.5 u 4.1 u 4.7 u 4.3 u 
I,('-DDE 16.0 4.1 u 4.6 U 4.5 u 4.1 u 4.7 u 4.3 u 
ENDRIN 16.0 4.1 u 4.6 U 4.5 u 4.1 u 4.7 u 4.3 u 
ENDGSULPAN II 16.0 4.1 v 4.6 U 4.5 u 4.1 u 4.7 u 4.3 u 
I,b'-DDD 16.0 4.1 u 4.6 U 4.5 u 4.1 u 4.7 u 4.3 u 

ENDOSULPAN SULFATE 16.0 4.1 u 4.6 U 4.5 u 4.1 u 4.7 u 4.3 u 
4,4'-DDT 16.0 4.1 u 4.6 U 4.5 u 4.1 u 4.7 u 4.3 u 
~XYCRLOR 60.0 20 u 23 U 22 u 21 u 23 U 22 u 
BNDRIN FiWXJNE 16.0 4.1 u 4.6 U 4.5 u 4.1 u 4.7 u 4.3 u 

ALPW-CRLORODMB 80.0 20 u 23 U 22 u 21 u 23 U 22 u 
GAmA-CwLoRDANB 60.0 20 u 23 U 22 u 21 u 23 U 22 u 

TOXAPWENE 160.0 41 u 46 U 45 u 41 u 47 u 43 u 
AROCLOR 1016 80.0 20 u 23 U 22 u 21 u 23 U 22 u 
AROCLOR 1221 80.0 20 u 23 U 22 u 21 v 23 U 22 u 
AROCLOR 1232 80.0 20 u 23 V 22 u 21 u 23 U 22 u 

AMCLOR 1242 80.0 20 u 23 U 22 u 21 u 23 U 22 u 
AROCLOR 1246 00.0 20 u 23 U 22 u 21 u 23 U 22 u 
AROCLOR 1254 160.0 41 u 46 U 45 u 41 u 47 u 43 u 
AROCLOR 1260 160.0 41 u 46 V 45 u 41 u 47 u 43 u 

6 IID1mURs: 
DILUTIGN FAcIDRc 

DATS SAMPLED: 
DATB RXl'RACTRD: 

DATS ANALYZED: 
MSCCIATBD BLANRS: 

SD01 SD02 SD03 SD04 SD05 SD05-D 

FIELD DUPLICATE 

19 26 26 22 29 25 
1.0 1.0 1.0 1.0 1.0 1.0 
6/13/91 6/13/91 6/13/91 6/13/91 6/13/91 6/13/91 
6/17/91 6/17/91 6/17/91 6/17/91 6/17/91 6/17/91 
7/13/91 7/13/91 7/13/91 7/13/91 7/13/91 7/13/91 

t I I 



HERBICIDE ANALYSIS tug/kg) 
SITE: CAMP LEJEUNE - SITE 60 
CASE: 4997/4999 

SAMPLE LOCATION: 
SAMPLE NUMSER: 

QC DESIGNATION: CRQL 

SD01 

2,4-D 0.0 190 u 
SILVEX 8.0 190 u 
2,4,5-T 8.0 190 u 

% no1sTURE: 
DILUTION FACTOR: 

DATE SAMPLED: 
DATE EXTRACTED: 

DATE ANALYZED: 
ASSOCIATED BLANRS: 

19 28 
1.0 1.0 
6/13/91 6/13/91 
6/18/91 6/18/91 
7/03/91 7/03/91 
80Mw01-R BOMwOl-R 
eoGw03-R SOGW03-R 

SD02 

210 u 
210 u 
210 u 

SD03 

200 u 
200 u 
200 u 

26 22 
1.0 1.0 
6/13/91 6/13/91 
6/18/91 6/1S/91 
7/03/91 7/05/91 
SOMWOl-R BOblWDl-R 
SOGW03-R SOGW03-R 

SD04 

190 u 
190 u 
190 u 

SD05 - 

210 u 
210 u 
210 u 

29 25 
1.0 1.0 
6/13/91 6/13/91 
6/1S/91 6/18/91 
7/05/91 7/05/91 
SOMuOl-A 60Mw01-R 
SOGW03-R SOGW03-R 

SD05-D 

FIELD DUPLICATE 

200 u 
200 u 
200 u 
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ANALYSIS REPORT 
General Inorganic Chemistry Section 

DATE: 12-JUL-91 
CODE / CONTROL #: NUS LEJU / 4997 
CLIENT / SITE: NUS / CAMP LEJUNE, NC 
PROJECT / BATCH: 420.109.0 / 3 

PAGE: 1 

LabX 
I 

Field # 
I 

TRPH 
(w/kg) I _-------------------- ----------------------------------------- ------= Pr==P==r=======r=----=---- 

53395 
53396 
53397 
53398 
53399 
53400 
53401 
53402 
53403 
53404 
53405 
53406 
53407 
53408 
53409 

< 53.7 
c 66.6 
< 56.5 
< 56.1 
c 54.7 
< 52.2 
< 53.7 
< 65.7 
< 51.9 
< 52.1 
< 58.6 
c 56.3 
< 54.8 
< 56.2 
< 54.7 

b-L&law 
Labofatory Manager 



ANALYSIS REPORT 
General Inorganic Chemistry Section 

I 

DATE: 12-JUL-91 
CODE / CONTROL f: NUS LEJU / 5005 
CLIENT / SITE: NUS / CAMP LEJUNE, NC 
PROJECT / BATCH: 420.109.0 / 6 

PAGE: l- 

I 

Lab# Field X 
I I 

TRPH 
I 

(w/kg) I I=pl=P=*IIIPPI=I=II=-=============-====--====-*============*======== = 
53581 
53582 
53583 
53584 
53585 
53586 
53587 

c'O.54 
< 0.52 
c 0.52 

I 

< 52.1 
< 53.5 I 
< 56.6 
< 57.1 

w 

e 1L 
I 

* . 
Laboratory Manager 

I 



4 Y ,/ I  8, 

ANALYSIS REPORT 
General Inorganic Chemistry Section 

DATE: 22-JUL-92 
CODE / CONTROL #: NUS LEJU / 5075 
CLIENT / SITE: NUS / CAMP LEJUNE, NC 
PROJECT / BATCH: 420.109.0 / 11 

PAGE: 1 

LabX 
I 

Field # 
I 

TRPH 
(w/L) I I =========================================================================== 

54833 
54834 
54835 
54836 

WXWO2-R 
ltECt%J-F’ 

< 0.54 
< 0.53 
< 0.53 
< 0.50 

for C. Thomflon 
boratory Manag'er 



ANALYSIS REPORT 
General Inorganic Chemistry Section I 

DATE: ll-JUL-91 
CODE / CONTROL #: NUS LEJU / 4969 
CLIENT / SITE: NUS / CAMP LEJUNE, NC 
PROJECT / BATCH: 420.109.0 / 2 

PAGE: 1 I 

Lab# 
I 

Field X 
I 

.TRPH TRPH I 

(w/L) I (v/kg) I 

52952 
52953 
52954 
52955 
52964 
52965 
52966 
52967 
52968 
52969 

< 0.51 
1.39 
1.49 
1.88' 

-73 < 62.1 
< 70.4 
< 69.3 
< 65.1 
< 71.0 
c 66.1 



VOLATILE ANALYSIS (ug/L) 
SITE: CAMF LEJEUNE - TRIP BLANES 
CASE: 5075/5054/5064/4961/4997/5013/5019/5005 

SAMPLE LOCATION: 
SAMPLB NUNBER: 

QC DESIGNATION: CRQL 

CHLORcmmBANB 10 10 u 10 u NA NA 20 u 10 u 10 u 10 u 
BR-E 10 10 u 10 u NA NA 20 u 10 u 10 u 10 u 
VINYL CHLORIDE 10 10 u 10 u NA NA 20 u 10 u 10 u 10 u 
CHLOROETMRE 10 10 u 10 u NA NA 20 u 10 u 10 u 10 u 
HBTHYLENE CBLORIDE 5 5 u 8 J NA NA 17 4 J 7 9 
ACETONE 10 54 J 150 NA NA 160 J 37 J 160 290 J 
CARBDN DISULPIDE 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
l,l-DICHLORCETHENE 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
l,l-DICRLOROETHANE 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
1,2-DICHLORDETHENE (TOTAL) 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
CHLOROFORM 5 30 35 NA NA 31 30 32 32 
1,2-DICHLOROBTHANB 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
2-BUTANONE 10 10 u 10 u NA NA 20 u 10 u 10 u 10 UJ 
l,l,l-TRICRLOROBTHANE 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
CARBON TETRACHLORIDE 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
VINYL ACETATE 10 10 u 10 u NA NA 20 u 10 u 10 u 10 u 
BRCUDDICHLOROMETHANE 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
1,2-DICBLOROPROPANB 5 5 u 5 u NA NA 10 II 5 u 5 u 5 u 
CIS-1,3-DICHLOROPROPENE 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
TRICHLOROBTSENE 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
DIBRCi4OCHLORDMEYHANE 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
1,1,2-TRICHLORDBTHANE 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
BENZENE 5 5 u 5 u 5 u 5 u 10 u 5 u 5 u 5 u 
TRANS-1,3-DICHLDROPROPENB 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
BRWOFOIW 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
I-UBTHYL-2-PENTANONE 10 10 u 10 u NA NA 20 u 10 u 10 u 10 u 
2-HEXANONB 10 10 u 10 u NA WA 20 u 10 u 10. u 10 UJ 
TETRACHLORDETBENB 5 5 u 5 u NA WA 10 u 5 u 5 u 5 u 
1,1,2,2-TBTRAcBLoRoBTBANB 5 5 u 5 u NA WA 10 u 5 u 5 u 5 u 
TOLUENE 5 5 u 5 u 5 u 5 u 10 u 5 u 5 u 5 u 
CHLCROBENEENB 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
ETHYL BENZENB 5 5 u 5 u 5 u 5 u 10 u 5 u 5 u 5 u 
STYNBNE 5 5 u 5 u NA NA 10 u 5 u 5 u 5 u 
TOTAL EYLENBS 5 5 u 5 u 5 u 5 u 10 u 5 u 5 u 5 u 

DILUTION PACTDR: 
DATE BAMPLBD: 

DATE ANALYBED: 
ASSOCIATED BIX?EB: 

07GW03-T 07SB05-T 54GWO3-T 549802-T SOSBOI-T BZMW02-0002-T 82SB03-T 62SW02-T 

1.0 1.0 1.0 1.0 2.0 1.0 1.0 1.0 
6/26/91 6/24/91 6/26/91 6/12/91 6/13/91 6/17/91 6/19/91 6/16/91 
7/10/91 6/28/91 7/10/91 6/19/91 6/25/91 6/25/91 6/25/91 6/23/91 
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VOLATILE ANALYSIS (w/L) 
SITE: CAMP LEJEUNE‘--FIELD BLANKS 
CASE: 5075/4961/5054 

SAUPLE LOCATION: 
SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

CHLORmmHANB 
BRWMETRANE 
VINYL CBLORIDE 
CHLORoBTHANE 
METBYLBNE CHLORIDE 
ACEMNE 
CARBON DISULFIDE 
l,l-DICBLOROETBENE 
l,l-DICB~ROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETBANE 
2-BUTANONP 
l,l,l-TRICHLOROETHANB 

CARBON TETRACHLORIDE 
VINYL ACBTATB 
BRCMODICHLOROMBTHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROBTHENB 
DIBRMOCHLORCUBTHANE 
1,1,2-TRICBLORoBTBANE 
BENZENE 
TRAMS-1,3-DICBLOROPROPENB 
BRCHOFORU 
I-METBYL-2-PENTANONB 
2-HEXMORE 

TETRAcHLoRoBTHBm 
1,1,2,2-TETRACHLORoH~ 
MLUENE 
CBLOBOBENZBNB 
ETHYL BENZBNB 
STYRENB 
TOTAL EYLENES 

DILUTION FACTOR: 

DATB BAItPLED: 
DATE ARALYZED: 

ASBOCIATED BLANEB: 

10 
10 
10 
10 
5 
10 
5 
5 

5 

5 
5 

5 
10 
5 
5 

10 
5 

5 

5 
5 
5 

5 

5 
5 
5 

10 
10 
5 

5 

5 

5 
5 

5 

5 

DECON-F 03SD02-F 07GWO3-F 54GWO4-F 82t?WOl-F 

10 u NA NA 
10 u NA WA 

10 u NA NA 
10 u IA NA 

4 J NA NA 
10 u NA WA 

5 u WA NA 

5 u It A NA 

5 u NA NA 

5 u NA NA 

31 NA #A 

5 u NA NA 

10 u NA NA 
5 u WA NA 

5 u NA NA 

10 u IA WA 
11 NA NA 

5 u NA NA 

5 u NA NA 
5 u IA WA 

3 J WA NA 

5 u WA NA 

5 u WA NA 
5 u WA WA 

5 u WA IA 

10 u WA NA 

10 u NA NA 
5 u It A NA 

5 u IiA NA 

5 u WA IA 

5 u IA NA 
5 u NA NA 

5 u WA NA 

5 u NA NA 

NA 10 u 
NA 10 u 
NA 10 u 
NA 10 u 
NA 5 u 
NA 32 J 
NA 5 u 
WA 5 u 
WA 5 u 
NA 5 u 
NA 5 u 
HA 5 u 
NA 10 u 
NA 5 u 
NA 5 u 
NA 10 u 
MA 5 u 
RA 5 u 
NA s u 
NA 5 u 
NA 5 u 
M 5 u 

5 u 5 u 
IA s u 
RA 5 u 
WA 10 u 
nA 10 u 
NA 5 u 
RA 5 u 

5 u 5 u 
NA 5 u 

5 u 5 u 
NA 5 u 

5 u 5 u 

1.0 1.0 1.0 
6/27/91 6/25/91 6/2-l/91 
l/10/91' 7/08/91 7/10/91 



SEMIVOLATILE AQUEOUS ANALYSIS (ug/L) 

SITS: CANP LEJEUNE - FIELD BLANKS 

CASE: 5075/4961 

SAMPLE LOCATION: 

SANPLB NUMBER: 

QC DESIGNATION: CRQL 

PHENOL 

eIs(2-CHLOROETHYL)BTHER 

2-CHLOROPRENOL 

1,3-DICHLOROBBNZENB 

1,4-DICHLOROBEN!ZENB 

BENZYL ALCOHOL 

1,2-DICHLOROBENZPNE 

2-METHYLPHENOL 
,- BIs(2-CKLOROISOPnOPYL)ETHER 

I-METHYLPHBNOL 

N-NITIWSODI-N-PROPYLAMINE 

I4ExAcHLoRomwANE 

NITROBENZENE 

ISOPWOI0NB 

2-NITROPBBNOL 

2,4-DIl4BTHYLPHENOL 

BENZOIC ACID 

BIS(Z-CHLOROBTHOXY)METHANB 

2,4-DICHLO~PHENOL 

1,2,4-TlW!ELOROBENBBNB 

NAPwTwALENE 

I-CtILORMILINB 

HBxAcmOROmlTNxBNE 

I-CHLORO-3-MTeYLPR 

2-METHYLIIAPHTHALBMB 

BEXACkUOROCYCLOPBNThDIBltB 

2,4,6-TRICELOROPHBl4OL 

2,4,5-TRICELO~PBBNOL 

2-CELOltOmAFttrHhLBIB 

2-ltITROANILINB 

DIMBTSYLPWTHALkTB 

ACBNAPHTWYLSNE 

2,6-DIBITROT0LUBl#B 

3-IITIWANILINB 

ACENAPWTWBNE 

2,4-DIIITRDPHXNOL 

I d,."BnOL~ 4-n I 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

50 

10 

10 

10 

50 

10 

50 

50 I 

DIXON-F 03SD02-F 

10 u 

10 u 

10 0 

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 

50 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

50 u 

10 u 

50 u 

10 u 

10 u 

10 u 

50 u 

10 u 

50 u 

I i 4” u 

07Gwo3-P 

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 

51 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

51 u 

10 u 

51 u 

10 u 

10 u 

10 u 

51 u 

10 u 

51 u 
I dl J 

54Gno4-F BZGWOl-F 

IA NA 

NA NA 

NA IA 

IA NA 

WA WA 

M IA 

NA AA 

NA NA 

NA IA 

IA NA 

NA NA 

M NA 

IA NA 

NA NA 

NA NA 

NA RA 

NA NA 

NA M 

UA NA 

NA NA 

NA NA 

IA NA 

m NA 

NA NA 

NA WA 

NA IA 

NA NA 

NA NA 

NA NA 

IA NA 

NA NA 

NA NA 

NA WA 

NA NA 

NA NA 

NA 

I NAa t 



SEMIVOLATILE AQUEOUS ANALYSIS (y/L) 

SITE: CAMP LEJEUNE - FIELD BLANKS 

CASE: 5075/4961 

SAJ4PLE LOCATION: 

SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

DIEENZOFURAN 

2,4-DINITROTOLUENE 

DIETRYL PBTHALATE 

4-CBLOROPHENYL-PHENYLETHER 

FLUORENE 

I-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

I-NITROSODIPHENLYAI4INE 

4-BRCM0PHBNYL-PHZNYLETRER 

BEXACHLOROBENZENE 

PENTACBLOROPRENOL 

PHBNANTRRBNE 

MTHRACENB 

DI-II-BUTYLPWI'BALATZ 

PLUORANTHENE 

PYRENE 

BUTYLBENZYLPBTHALATE 

3,3'-DICHLOROBBNZIDINE 

BENZO(a) ANTNRACENE 

CHRYSENE 

BIS(l-Bl'BYLHEXYL)PBTEALATB 

DI-II-OCTYLPBTBALATE 

BENZO(b)FLUORANTHZNE 

BBNZO(k)FLUARANTHENE 

BENZO(a)PYRBNE 

IllDENO(l,Z,3-cd)PYRZNE 

DIBl?NZ(a,h)ANTHRACBNB 

BBNZO(9bi)PBRYLENB 

DILUTION FACTOR: 

DATE SMPLED: 

DATE EXTRACTBDr 

DATB AWALYZED: 

ASSOCIATED BLANKS: 

10 

10 

10 

10 

10 

SO 

50 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

DECON-F 03SDO2-F 07GW03-F 

10 u 

10 u 

10 u 

10 u 

10 u 

50 u 

50 u 

10 u 

10 u 

10 u 

50 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

20 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 UJ 

10 u 

10 u 

50 u 

50 u 

10 u 

10 u 

10 u 

50 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

20 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 

51 u 

51 u 

10 u 

10 u 

10 u 

51 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

20 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

1.0 1.0 1.0 

6/27/91 b/10/91 6/26/91 

7/01/91 6/14/91 7/01/91 

S/02/91 7/16/91 0/02/91 

546104-F 

NA 

IA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

M 

UA 

UA 

WA 

NA 

IIA 

NA 

NA 

M 

UA 

IA 

UA 

NA 

IA 

NA 

NA 

82GWOl-F 

WA 

WA 

NA 

NA 

NA 

NA 

NA 

WA 

IA 

NA 

NA 

IA 

IA 

NA 

NA 

NA 

NA 

UA 

NA 

WA 

HA 

UA 

NA 

RA 

UA 

M 

UA 

NA 



PESTICIDE/PC8 AQUEOUS ANALYSIS (ug/L) 
SITE: CAUP LEJEURK - FIELD RLANRS 
CASE: 5075 

SAMPLE LOCATION: DECOU-F 
SAUPLE NUURER: 

gc DESIGNATION: CRQL 

ALPHA-BRC 
BETA-BBC 
DELTA-SW! 
OAHA-BHC (LINOANE) 
REPTACRLOI4 
ALDRIN 
EEPTACRLOR EPOXIDB 
BNDoSULPM I 
DIBLDRIN 
4.4'-DDE 
ENDRIN 
ENDOSULFAN II 
4,4'-DDD 
ENDOSULFAN SULFATE 
4,4’-DM 
mTRoxYcRLoR 
ERDRIN I[ETOIIE 
ALPHA-CBLORODARE 
6AnuA-CRLORDANE 
TOXAPRENE 
ARoCMR 1016 
ARoCLOR 1221 
ARoCI.OR 1232 
ARoCMR 1242 
ANOCLOR 1246 
ARWLOR 1254 
ARCKZulR 1260 

DILUTIMl FAC‘IV!I: 
DATE SAMPLED: 

DATE SXTRACl'BD: 
DATE ANALYZED: 

ASWCIATED BLARRS: 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.5 
0.10 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 

0.05 u, NA 

0.05 u RA 
0.05 u NA 

0.05 u NA 

0.05 u NA 
0.05 u NA 
0.05 u WA 

0.05 u NA 

0.10 u NA 
0.10 u NA 

0.10 u WA 

0.10 u NA 
0.10 u NA 
0.10 u WA 

0.10 u NA 
0.49 u WA 
0.10 u NA 

0.49 u NA 

0.49 u MA 

0.98 u RA 
0.49 u NA 

0.49 u NA 

0.49 u NA 

0.49 u RA 
0.49 u NA 

0.90 u NA 

0.90 u NA 

1.0 1.0 
6/21/91 6/26/91 
7/03/91 T/03/91 
S/12/91 0/00/91 

03SD02-P 07Guo3-P 54Gwo4-P 82GWOl-F 

0.05 u NA 
0.05 u NA 
0.05 u RA 
0.05 u NA 
0.05 u NA 
0.05 u NA 
0.05 u NA 
0.05 u RI 
0.10 II NA 
0.10 u WA 
0.10 u IA 
0.10 u NA 
0.10 u NA 
0.10 u NA 
0.10 u NA 
0.50 u NA 
0.10 u IA 
0.50 u NA 
0.50 u NA 
1.0 u NA 
0.50 u 0.50 u 
0.50 u 0.50 u 
0.50 u 0.50 u 
0.50 u 0.50 u 
0.50 u 0.50 u 
1.0 u 1.0 u 
1.0 u 1.0 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.49 u 
0.10 u 
0.49 u 
0.49 u 
0.99 u 
0.49 u 
0.49 u 
0.49 u 
0.49 u 
0.49 u 

0.99 u 
0.99 u 

1.0 1.0 
6/25/91 6/27/91 
6/20/91 l/03/91 
-l/31/91 0/12/91 



I HERBICIDE ANALYSIS (ug/L) 
SITS: CAMP LEJEUNE - FIELD BLANKS 
CASE: 5075 

SAMPLE LOCATION: 
SMF’LE NUMSER: 

QC DESIGNATION: CRQL 

2,4-D 0.2 
SILVEX 0.2 
2,4,5-T 0.2 
DINOSEB 0.2 

DILUTION FACTOR: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATE ANALYZED: 

/ 
I 

ASSOCIATED BLANKS: 

DECON-F 03SD02-F 07GW03-F 54GW04-F BZQWOl-F 

0.20 u NA WA NA NA 
0.20 u NA NA NA NA 
0.20 u NA NA NA WA 
0.20 u NA NA IA NA 

1.0 
6/27/91 
7/03/91 
7/15/91 



INORGANIC AQUEOUS ANALYSIS (ug/L) 
SITE: CAMP LEJEUNE - FIELD BLANKS 
CASE: 50?5/5054 
LABORATORY : 

SAWLE LOCATION: 
SAUPLE NUMBER: 
QC DESIGNATION: 

ANALYTICAL 
METROD 

NSMINUU P 
ANTI1*)NY P 
ARSENIC F 
BARIUM P 
BERYLLIUM P 
CADnIUH P 
CALcxun P 
CEROHIUM P 
COBALT P 
COPPER P 
IRon P 
LEAD F 
MGSESIUM P 
PM~ARESE P 
nERCURr cv 
NICXBL P 
l%TASsrun P 
SELENIUM F 
SILVER P 
SQDIUM P 
TBALLIUM F 
TIN P 
vAtlAD1uw P 
ZINC P 
CYMIDE C 
mxAVALEnT cIixH1lM P 

133 NA NA 10.0 NA 200 
17.0 u NA M 23.0 NA 60 
3.0 u NA IA 4.0 u&T WA 10 
5.5 NA IA 1.0 NA 200 
2.0 u NA NA 1.0 NA 5 
5.0 UJ NA WA 5.0 UJ ” WA 5 
21500 NA IA 72.0 NA 5000 
4.0 u NA NA 5.0 UJ IA 10 
5.0 u NA NA 8.0 WA 50 
5.0 u WA NA 15.0 IA 25 
23.0 NA NA 5.2 J NA 100 
2.0 u3 WA NA 2.0 UJ IA 3 

2200 NA NA 14.2 UA 5000 
2.0 u NA NA 2.0 UJ NA ,15 
0.20 u NA NA 0.20 NA 0.2 
8.0 u NA IA 13.0 IA 40 
1440 IA NA 503 NA 5000 
3.0 UJ NA NA R NA 5 

4.0 NA NA 3.0 IA 10 
7550 NA NA 37.7 NA 5000 

2.0 UJ NA NA 2.0 UJ NA 10 
WA NA IA NA NA 40 
3.0 u NA NA 5.0 us NA 50 
13.2 IA NA 17.0 J NA 20 

NA NA NA R NA 10 
NA WA NA 10.0 u nA 10 

DILUTION FAC’IOR: 
DATE S-LED: 

ASSOCIATED BLhWW: 

1.0 1.0 
6/27/91 6/25/91 

MALYTICALMBTBOD J - QUANTITATION IS APPROXIMATB DUB Tfl LIMITATIORS IDBNTIFIBD IN TRE 
P - FuRnACE QUALITY CONTROL REVIEW (DATA RBVISW) 
P - ICP/PLAm AA R - VALUE IS RBJECTRD. 
cv - COLD VAPOR -- VNSIB IS NON-DBTBCTED 
C -COLORnETRIC NA- IOT ANALYZED 

DECON-F 03SD02-F 07cwo3-P 54GWO4-F BZGWOl-F 



VCLATILE ANALYSIS (Ug/L) 
SITE: CAHF LEJEUNE - RINSATE BLANKS 
CASE: 5075/5054/4961/5019/5064/5005/5000 

SAUPLE LOCATION: 
SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

CHU)ROMETHANE 
BRVE 

VINYL CBLORIDE 
CHLOROETBANE 
HBTHYLENB CBLORIDE 
ACETONE 

CARBON DISULFIDE 
l,l-DICRLOROETHENE 
l,l-DICHLOROETRANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICALOROE.THANE 
2-BUTANONE 

l,l,l-TRICHLOROETRANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROFlBTHANE 
1,2-DICRLOROPROPANB 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETEENE 
DIBROtMCBLOROMETHARE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROHDFORW 
4-METHYL-2-PENTANONE 
2-BEEANONE 
TmRAcHLOROETH8NE 
1,1,2,2-TETRAcEILOROETBAN~ 
TOLUENB 
CHLOROBENEENE 
ETRYL BENZENE 
STYRENE 
lWl’AL XYLBNES 

DILUTION FACTOR: 
DATE SAMPLED: 

DATE ANALYZED: 
ASSOCIATED BLANRS: 

10 . 
10 
10 
10 
5 
10 
5 
5 
5 
5. 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

BS-1-R 

NA 

WA 
NA 
IA 
NA 

NA 

NA 
HA 

NA 

NA 
NA 
nA 
NA 
IA 
NA 
NA 

NA 
NA 
WA 
WA 

NA 

WA 

NA 
WA 

IA 

WA 

NA 
WA 
NA 

NA 

NA 
NA 
NA 

nA 

03GW02-R 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
WA 

NA 

NA 
IA 

NA 

WA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

AA 
NA 

NA 
WA 
NA 

NA 
NA 

3SD02-R 

NA 
NA 
NA 
NA 
NA 
NA 
WA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 

07GWD3-R 

10 u 
10 u 
10 u 
10 u 

5 u 
34 J 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

1.0 1.0 
b/26/91 6/25/91 
7/10/91 C/28/91 

079805-R 

10 u 
10 u 
10 u 
10 u 

5 u 
38 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 

10 U 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

54GW04-R 

WA 

WA 
NA 
NA 
NA 
IA 
WA 
WA 

NA 
IA 
WA 

WA 

NA 
NA 
NA 
WA 

NA 
M 

IA 
IA 

NA 
NA 

5 u 
NA 
IA 
IA 
IA 

IA 
WA 

5 u 
NA 

5 u 
WA 

5 u 

1.0 1.0 1.0 
6/25/91 6/12/91 6/19/91 
7/08/91 6/19/91 6/26/91 

54SB02-R 

NA 
NA' 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
WA 

NA 

NA 
NA 

NA 
NA 
IA 
NA 

MA 
NA 

NA 

IA 

5 u 
NA 
NA 
NA 

IA 
NA 
NA 

5 u 
IA 

5 u 
NA 

5 u 

54SDOl-R 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5 u 
NA 
NA 
NA 
NA 
NA 
NA 

5 u 
NA 

5 u 
NA 

5 u 



Vc.'r,'rILE ANALYSIS (ug/L) 
SITE: CAMP LEJEUNE - RINSATE BLARKS 
CASE: 5075/5054/4961/5019/5064/5005/5000 

SAMPLE LOCATION: 
SAKPLE NUMBER: 

QC DESIGNATION: CRQL 

CHLORCUETHANE 
B-B 
VINYL CHLORIDE 
CHLOROETHANP 
MBT'HYLENB CHLGRIDE 
ACFPONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLGFKXTHANB 
l,Z-DICHLOROBTHBNE (TOTAL) 
caLoRosoRM 
1,2-DICHLDROBTHARE 
2-BUTAUONB 
l,l,l-TRICHLOROETBANE 
CAlWON TBTRACRLGRIDE 
VIRYL ACETATE 
B~DICRLO~E 
1,2-DICHLOROPRDPANB 
CIS-1,3-DICHLOROPROPENE 
TRICRLORDBTHENE 
UiBROI40C~~~~ 
1,1,2-TRICHLOROETRANE 
BENZBNB 
~S-~,~-DIC~W~PROPENE 
BRoNoFoRn 
4-l4EZl?YL-?-PElNTAI?O1E 
2-BBXARORB 
TBTBACHLOROETNEIB 
1,1,2,2-TETRAcFlLoRoETRANB 
TOLUENE 
CBLOlUJBBRBBNB 
mm BENEEIIP 
STYIWIE 
TOTAL XYLPRBS 

DILUTION FACDXt: 
DATB SAMPLED: 

DATB ARALYZBD: 
ASSOCIATBD BLABRB: 

10 
10 
10 
10 
5 

10 
5 
5 

5 

5 

5 
5 

10 
5 
5 
10 
5 
5 

5 

5 

5 
5 

5 
5 
5 
10 
10 
5 
5 
5 

5 

5 

5 
5 

54SD03-R 54SWOl-R SOGUOZ-R SOQw03-R SOM#Ol-R SZGW31-R 92SB02-R S2SD06-R 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
UA 

NA 

NA 
NA 

NA 

WA 

NA 
NA 

NA 

UA 
NA 

5 u 

WA 

IA 
WA 

NA 

WA 

WA 
5 u 

NA 
5 u 

NA 

5 u 

NA 

NA 

NA 
NA 

UA 

NA 

NA 
RA 
NA 

NA 

NA 
NA 

WA 

NA 
NA 
WA 

NA 
NA 

WA 

NA 

NA 
NA 

5 u 

NA 

NA 
IA 

NA 

NA 

tiA 
5 u 

RA 

5 u 

NA 
5 u 

10 u 
10 u 
10 u 
10 u 

5 u 
30 J 

5 0 
5 u 
5 u 
5 u 
5 u 
5 u. 

10 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 
10 u 
10 u 

5 u 
10 UJ 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 UJ 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 UJ 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 
10 u 
10 u 

5 u 
9 J 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 UJ 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 UJ 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 
10 u 
10 u 

5 u 
81 J 

5 u 
5 0 
5 u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 
10 u 
10 u 

5 u 
18 

5 u 
5 u 
5 u 
5 u 
5 u. 
5 u 

10 0 
5 0 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 
10 u 
10 u 

5 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 0 
5 u 

10 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
6/26/91 6/19/91 6/27/91 6/16/91 6/16/91 6/27/91 6/19/91 6/13/91 
7/10/91 6/26/91 7/10/91 6/23/91 6/23/91 7/10/91 C/25/91 6/25/91 

I I 1 



VOLATILE ANALYSIS (Ug/L) 
SITE: CAMP LEJEUNE - RINSATE BLANKS 
CASE: 5075/5054/4961/5019/5064/5005/5000 

SAMPLE LOCATION: 
SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

CHLOROMKTHANE 
B-E 

VINYL CHLDRIDE 
CHLOROETHANE 

METHYLEWE CHLORIDE 
ACETONE 
CARSON DISULPIDE 
l,l-DICHLOROKTRENE 
l,l-DICHLOROKTHANE 
1,2-DICRLOROETHKNE (TDTAL) 
CHLOROFORM 
1,2-DICHLORORTHANE 
2-BUTANONE 
l,l,l-TRICHLORORTHANB 
CARBON TETRACRLORIDE 
VINYL ACETATE 
BROMDICRLDRoMKTHANB 
1,2-DICHLORDPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETRENE 
DIBRC+lOCHLOROKKTHANE 
1,1,24'RICHLOROKTHANE 

BENZENE 
TRANS-1,3-DICHLOROPRDPENE 
BROMOFORn 
I-MRTRYL-2-PENTANONE. 
2-HEXANONE 
TRTRAC~RORT~IRNR 
1,1,2,2-TKTRACELOR 
TOLUENE 
CHLOROBENZENE 
ETHYL RRNZERE 
BTYRSNE 
lvrALKYLRNKS 

DILUTION PAClDR: 

DATB SAUPLED: 
DATE ANALYZED: 

ASSDCIATRD BLANKS: 

10 
10 
10 
10 
5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

82SW06-R 

10 u 
10 u 
10 u 
10 u 

5 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

1.0 . 
6/13/91 
6/25/91 



THIS PA08 LIwT'1rmmlT10mALLY BLlmc 
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111 



SZMIVOLATILE AQUBOUS ANALYSIS (ug/L) 

SITE: CARP LZJEVNE - RINSATZ BLANKS 

CASE: 5005/4961/50?5/5054 

SAMPLE LOCATION: 

SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

PHENOL 

BIS(Z-CRLOROZTHYL)ETHER 

2-CHLOROPRENOL 

1,3-DICHLOROBENZPNE 

l,I-DICRLOROBENZERE 

BENZYL ALCOHOL 

1,2-DICHLOROBENZENZ 

2-MZTHYLPHENOL 

Bl?i(2-CHLOF0ISOPROPYL)ETHER 

I-XZTHYLPHENOL 

N-NITROSODI-N-PROPYIAMINE 

HEXACHLOROETHANE 

NITROBENZENE 

ISOPEORONE 

2-NITROPHENOL 

2,4-DIMJ?l'HYLPHZNOL 

BENZOIC ACID 

BIS(Z-CHLOROZTHOXY)MZTRANE 

2,4-DICHLOROPHENOL 

1,2,4-TRICRLOROBENZBNE 

NAP-NE 

I-CHLORANILINE 

RZXACHLOROBUTADIENE 

4-CHLORO-3-MZTRYLPHENOL 

2-HZTHYLNAPHTRALENE 

HZXACHLOROCYCLOPENTADIENE 

2,4,6-TRICHLOROPFlZROL 

2,4,5-TRICHLOROPIIBNOL 

2-CHLORONAPBTHALZRZ 

2-NITROANILIRB 

DIMZTHYL PBTHALATZ 

ACZNAPHTNYLENE 

2,6-DIIITROTOLIJBNZ 

3-NI!l'ROANILINE 

ACZNAPHTHENZ 

2,4-DINITROPHBNOL 

4-NITROPHENOL 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

50 

10 

10 

10 

50 

10 

50 

50 

89-1-R 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

03GW02-R 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 IJ 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

50 v 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 U 

10 u 

10 u 

10 u 

50 u 

10 u 

50 u 

10 u 

10 u 

10 u 

50 u 

10 u 

50 u 

50 u 

03SD02-R 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 v 

IO v 

10 u 

10 u 

10 u 

10 u 

10 u 

50 u 

10 u 

10 u 

10 u 

10 v 

10 u 

10 v 

10 u 

10 u 

10 u 

10 u 

50 v 

10 ll 

50 u 

10 v 

10 u 

10 u 

50 u 

10 u 

50 u 

50 UJ 

07GW03-R 

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 

52 U 

10 0 

10 v 

10 u 

10 U 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

52 U 

10 u 

52 U 

10 u 

10 u 

10 u 

52 II 

10 u 

52 U 

52' U 

07SB05-R 

9 J 

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 

23 J 

10 u 

10 u 

10 u 

10 v 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

49 u 

10 u 

49 u 

10 v 

10 u 

10 u 

49 u 

10 u 

49 u 

49 u 

SIGWOQ-R 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

WA 

WA 

NA 

NA 

WA 

NA 

NA 

NA 

IA 

NA 

WA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

NA 

WA 

NA 

54.902-R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

54SDOl-R 

NA 

HA 

NA 

IA 

NA 

NA 

NA 

NA 

NA 

hA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



8 

S8MIVOLATILE AQUEOUS ANALYSIS (ug/L) 

SITE: CAW LEJEUNE - RINSATE BLANKS 

Cti8: 5005/4961/50?5/5054 

SAMFLE LOCATIORr 

SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

DIBENZOFURAN 10 NA 10 u 10 u 10 u 10 u NA 

Z,&DINITIIOTOLU8NE 10 NA 10 u 10 u 10 u 10 u WA 

DI8TBYLPHTHALAT8 10 NA 10 u 10 UJ 10 u 10 u WA 

I-CBLOROPHENYL-P88NYL8TBSR 10 NA 10 u 10 u 10 u 10 u NA 

FLUORENE 10 NA 10 u 10 u 10 u 10 u NA 

I-IITROMILINE 50 NA 50 u 50 u 52 U 49 u WA 

4,6-DIRITRO-2-M8T8YLP88NOL 50 WA 50 u 50 u 52 u 49 u WA 

8-NITROBODIP88NLYAUIN8 10 NA 10 u 10 u 10 u 10 u NA 

4-BRCMOPRE8YL-PHE8YL8T88R 10 NA 10 u 10 u 10 u 10 u NA 

BE8ACNLOROBENZENE 10 NA 10 u 10 u 10 u 10 u NA 

P8NTAClUOROPH88OL 50 NA 50 u 50 u 52 u 49 u NA 

PlmaNTnnEN8 10 NA 10 u 10 u 10 u 10 u NA 

ANTNRACINE 10 NA 10 u 10 u 10 u 10 u NA 

DI-I-BUTYLPWIHALATE 10 NA 10 u 10 u 10 u 10 u NA 

FLUORkNTHlMB 10 NA 10 u 10 U 10 iJ 10 u MA 
PYR8MB 10 NA 10 u 10 u 10 u 10 u NA 

BUTYLBENZYLPHTHALATE 10 NA 10 u 10 u 10 u 10 u NA 

~,~'-DIC~L~R~B~NZIDINE 20 NA 20 u 20 u 21 u 20 u NA 

B8nzo( (I) ANTERACBIP 10 NA 10 u 10 U 10 u 10 u NA 

CERYSBNE 10 NA 10 u ID U 10 u 10 u tlA 

BIS( 2-8TEYLE8xYL)PHTHALkm 10 NA 10 u 10 u 10 u 10 u WA 

DI-I-OCTYLPfITHkLAT8 10 NA 10 u 10 u 10 u 10 u NA 

B8NZO(b)FLUORANTE8NZ 10 NA 10 u 10 u 10 u 10 u NA 

BENZO( k)FLUARANTR8NZ 10 NA 10 u 10 u 10 u 10 u NA 

B8lf80(4)PYRElWE 10 NA 10 u 10 U 10 u 10 u NA 

INDBR0(1,2,3-cd)PYRBN8 10 NA 10 u 10 u 10 u 10 u NA 

DIB8R8(a,h)ANTtIRAC888 10 NA 10 u 10 u 10 u 10 u IA 

B8NZO(ghi)PERYLLEN8 10 NA 10 u 10 u 10 u 10 u NA 

DILlIT FACIOR: 

DATE BAWLEDI 

DATE 8XTRACTZD: 

DATE ANALYZEDI 

ASBCXXATED ELAN8S: 

BS-1-R 033WO2-R 03SD02-R 07GW03-R 079805-R 54GWO4-R 54SB02-R 54SDOl-R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

WA 

NA 

NA 

NA 

WA 

WA 

WA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

IA 

IA 

NA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IA 

IA 

NA 

8 8 8 

1.0 

6/16/91 

6/21/91 

B/01/91 

1.0 1.0 1.0 

6/10/91 6/26/91 6/25/91 

6/14/91 7/01/91 6/27/91 

7/16/91 B/02/91 7/31/91 

8 8 8 8 8 8 



SEMIVOLATILE AQUEOUS ANALYSIS (ug/L) 

SITE: CAMP LEJEUNE - RINSATE BLANKS 

CASE: 5005/4961/5075/5054 

SAMPLE LOCATION: 

SAMPLE NUMBER: 

QC DESIGNATION: CRQL 

PHENOL 

BIS(Z-CHLOROZTHYL)BTRER 

2-CHLOROPHENOL 

1,3-DICHLOROBENZENE 

1,4-DICELOROBENZENZ 

BBNZYL ALCOHOL 

1,2-DICHLOROBBNZENE 

2-MHTHYLPHENOL 

BIS(2-CHLDROISOPROPYL)ETHER 

4-MZTHYLPRENOL 

N-NITROSODI-N-PROPYLAMINE 

HZZNCHLOROETHANE 

NITROBENZENE 

ISOPHORONE 

2-NITROPHENOL 

2,4-DIMHTHYLPHENOL 

BENZOIC ACID 

eIs(2-cHLGRGZTHGZY)MBTHANE 

2,4-DICHLOROPHZNOL 

1,2,4-TRICHLOIPOBENZENE 

NAPBTHALENE 

4-CHLORANILINE 

HZXACHK#RO6UTADIHNE 

4-CHLORO-3-MBTHYLPHHNOL 

2-MBl'HYLNAPBTMALENZ 

HEXACtlLOROCYCLOPBlIENE 

2,4,6-l'RICHLO~PHENOL 

2,4,5-TRICHLOWIPHZNOL 

2-CtlLORONAPRTRALBNB 

P-NITRGANILINE 

DIMBTHYL PHTHN.ATB 

ACBNAPHTRYLENE 

2,6-DINITRDTOLDHNE 

3-NITROANILINB 

ACENAWITEENE 

2,4-DINITROPHENOL 

4+lITRGPHBNOL 

10 NA 

10 NA 

10 NA 

10 NA 

10 WA 

10 NA 

10 NA 

10 NA 

10 NA 

10 WA 

10 NA 

10 WA 

10 WA 

10 NA 

10 NA 

10 NA 

50 NA 

10 NA 

10 NA 

10 NA 

10 NA 

10 NA 

10 NA 

10 WA 

10 NA 

10 NA 

10 NA 

50 IA 

10 NA 

50 NA 

10 NA 

10 NA 

10 UA 

50 NA 

10 NA 

50 NA 

50 NA 

54SD03-R 54SWOl-R 

NA 

NA 

NA 

NA 

NA 

WA 

WA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

WA 

WA 

WA 

NA 

WA 

NA 

UA 

NA 

NA 

WA 

IA 

WA 

NA 

BOGW02-R 

NA 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

AA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

IA 

NA 

SOGW03-R 

NA 

NA 

NA 

HA 

NA 

WA 

WA 

WA 

NA 

NA 

NA 

WA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

M 

NA 

NA 

NA 

NA 

IA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

BDNWOl-R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IA 

IA 

NA 

RA 

M 

NA 

UA 

NA 

NA 

NA 

WA 

NA 

NA 

IA 

NA 

NA 

NA 

NA 

NA 

82GW31-R 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

14 

NA 

NA 

WA 

WA 

NA 

NA 

WA 

NA 

IA 

NA 

NA 

NA 

IA 

NA 

NA 

IA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

IA 

IA 

WA 

IA 

NA 

SZSB02-R 

NA 

NA 

NA 

NA 

NA 

WA 

WA 

NA 

NA 

NA 

NA 

NA 

IA 

NA 

NA 

WA 

AA 

WA 

NA 

NA 

NA 

NA 

NA 

WA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

82SD06-R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

WA 

NA 

NA 

NA 

NA 

WA 

NA 



SZMVOLATILL AQUEOUS ANALYSIS (ug/L) 

SITE: CAUP LEJEUNE - RINSATE BLANKS 

CASE: 5DO5/4961/507S/5054 

SAUPLZ LOCATION: 
. 

SAMPLE NUMSER: 

DIBENZOFURAN 

QC DESIGNATION: CRQL 

10 

10 

10 

10 

10 

50 

50 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

2,4-DINITBOTOLUENE 

DIBTHYLPRTHALATB 

I-CHLOROPHRNYL-PBENYLRTRRR 

FLUORERB 

4-NITROARILINE 

4,6-DINITRO-2-UETIWLPHENOL 

N-Wl'ROSODIPBENLYAt4INR 

I-mOnOPklESYL-PHBNYLETtml 

UBXACHLOROBENZBNB 

PBRTACHLOROPEBNOL 

PSBRAMTNRERB 

ANTHRACBNB 

DI-N-BUTYLPA 

FLUOMRTBERB 

PYRZtNB 

BUTYLBBllZYLPrmIALATE 

~,~'-DICNLC~R~BBNZIDINE 

BZNZO( a) ANTERACBNE 

CBRYSZNB 

BIS(2-ZTSYLHBxYL)PlmALATB 

DI-II-ocTYLPHTHALATB 

BBNZO(b)FLUORANTNBNZ 

BBRZO(k)FLUARANTSBNB 

BBRZO(a)PYRBNB 

INDENO(1,2,3-cd)PYFlBNB 

DIBBNZ(a,h)ANTERACBNB 

SBNZO(ghi)PENYLENB 

DILUTION PACTOR: 

DATR SAMPLED: 

DATB EXl'MCTED: 

DATE ANALYZED: 

ASSOCIATED BJANRS: 

I- 1 I I u 

54SD03-R 

NA 

IIA 

WA 

WA 

NA 

WA 

WA 

IA 

NA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IA 

NA 

NA 

RA 

NA 

NA 

I I 

54SWOl-R 

NA 

NA 

UA 

NA 

IA 

NA 

WA 

NA 

NA 

WA 

IA 

NA 

NA 

WA 

WA 

WA 

NA 

NA 

NA 

NA 

IA 

MA 

IA 

NA 

NA 

NA 

WA 

NA 

1 t 

BOGWOZ-R 

NA 

NA 

WA 

NA 

IA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

WA 

NA 

NA 

NA 

NA 

NA 

IA 

WA 

WA 

IA 

NA 

WA 

I 

SOGWO3-R 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ItA 

RA 

IA 

ItA 

NA 

NA 

WA 

NA 

NA 

NA 

IA 

IA 

W 

NA 

NA 

NA 

8 

SOMWOl-R 

NA 

HA 

WA 

NA 

IA 

WA 

NA 

NA 

NA 

WA 

NA 

WA 

NA 

NA 

NA 

WA 

IA 

NA 

WA 

NA 

NA 

NA 

NA 

IA 

NA 

NA 

NA 

NA 

8 

62GW31-R 

NA 

NA 

NA 

NA 

NA 

IA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

IA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IA 

NA 

NA 

NA 

NA 

II 

82SB02-R 

IA 

NA 

NA 

NA 

WA 

NA 

NA 

WA 

WA 

NA 

NA 

WA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

IA 

NA 

NA 

I4 A 

IA 

NA 

WA 

WA 

NA 

I 

82SD06-R 

NA 

IA 

NA 

NA 

NA 

NA 

NA 

IA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

WA 

NA 



SEMIVOLATILE AQUEOUS ANALYSIS (ug/L) 

SITE: CARP LEJEUNE - RINSATZ BLANKS 

CASE: 5005/4961/5075/5054 

SAMPLE LOCATION: 

SAMPLE NUMBER: 

QC DZSIQNATION: CRQL 

PHENOL 

BIS(Z-CHLOROZTHYL)ETHER 

:-'XLORCPNENOL 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

BENZYL ALCOHOL 

1,2-DICHLOROBENZENE 

2-MBTHYLPHENOL 

BIS(2-CBLOROISOPROPYL)ZTBER 

4-MZTHYLPHENOL 

N-NITROSODI-N-PROPYLAMINE 

HBXACHLOROETHANE 

NITROBENZZNJ3 

ISOPHORONZ 

2-NITROPHBNOL 

2,4-DIMZTHYLPHENOL 

BENZOIC ACID 

BIS(2-CBLOROZTHOXY)MBYHANE 

2,4-DICHLOROPHENOL 

1,2,4-TRICHLOROBENZENE 

NAPHTHALBNE 

I-CHLORMILIRE 

EZXACHLOROBUTADIBNB 

4-CHLORO-3-HBTRYLPHENOL 

2-MBTHYLNAPRTBALZNB 

RBXACHLOROCYCI.OPENTADIBNE 

2,4,6-TRICHLOROPRBNOL 

2,4,5-TRICELOROPEENOL 

2-CHLORONAPRTMLBNB 

I-NITROARILIRE 

DIMZTNYLPRTRALATZ 

ACERAPHTHYLENE 

2,6-DINITROTOLUZNB 

3-NITROANILINE 

ACBNAPHTHENE 

2,4-DINITROPHENOL 

I-NITROPRZNOL 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

50 

10 

10 

10 

50 

10 

50 

50 

82SW06-R 

NA 

NA 

IA 

NA 

NA 

IA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

NA 

WA 

IA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

IA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 



SEMIVOLATILE AQUEOUS ANALYSIS (ug/L) 

SITR: CAMF LEJEUNE - RINSATE BLANKS 

CASE: 5005/4961/5075/5054 

SAHPLB LOCATION: 

SAUPLE NUNBER: 

QC DESIGNATION: CRQL 

DIBENZOFURAN 

2,4-DINITRUTOLUENB 

DIETRYL PWlWALATE 

I-CHLOROPRRNYL-PRENYLSTRRR 

PLUOREnB 

4-NITROANILINE 

4;5-DINX'RO-2-UETRYLPRENOL 

I-RITROSODIPRENLYAINB 

4-SRCUOPRENYL-PHENYLRTRER 

RBXACHLOROBENZENE 

PBNTACIILOROPHENOL 

PRENANTRRENR 

ANTHRACENE 

DI-I-BUTYLPRTEALATE 

FLWRMTWEIVB 

PYRRNR 

lvJTYLBENeYLPmliALATR 

3,3'-DICRLOROREI(IIDINR 

BM20( a )M~~IRAcENE 

CHRYSENE 

eIs(2-xTfwLBExrL)Plal7+mTR 

DI-I-OCTYLPRTRALAm 

BBRZO(b)FLltORANTRgNR 

BBNZO(k)FLUARANTRRNR 

BERgo(a)PYRENE 

IMDERO(l,2,3-cd)PYRERR 

DIBRRZ(a,h)ANTRRACENE 

BENZO(ghi)PERYLBNB 

10 WA 

10 RA 

10 NA 

10 NA 

10 NA 

50 NA 

50 NA 

10 NA 

10 WA 

10 NA 

50 NA 

10 NA 

10 WA 

10 MA 

10 NA 

10 NA 

10 NA 

20 WA 

10 NA 

10 NA 

10 NA 

10 NA 

10 NA 

10 NA 

10 WA 

10 NA 

10 WA 

10 I1A 

DILUTIOR FACTOR: . 

DATR BAKFLRD: 

DATII EXTRACTED: 

DATE ANALYZED: 

ASSOCIATED BMNRS: 

I I I I I 

S2SW06-R 



PESTICIDE/PCB AQUEOUS ANALYSIS (ug/L) 
SITE: CAMP LBJEUNE - RINSATE BLANXS 
CASE: 5075/5054/4961/5019/5064/5005/5000 

SAMPLE LOCATION: 
SWLE NUMBER: 

QC DESIGNATION: CRQL 

ALPHA-BHC 
BETA-BBC 
DELTA-BBC 
GAMMA-BNC (LINDANE) 
HBPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
EFDDSULFAN I 
DIELDRIB 
4,4'-DDE 
ENDRIN 
ENDOSULFAN II 
4,4'-DDD 
ENWSULFAN SULFATE 
4,4'-DDT 
HETHOXYCHLOR 
ENDRIN RETONE 
ALPRA-CRLORODARE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR 1016 
AROCLCJR 1221 
AROCMR 1232 
ARWLCR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLDR 1260 

DILUTION FACTOR: 
DATE SAHF'LBD: 

DATE EXTRACTED: 
DATB MALYEED: 

ASSOCIATED BLAHEB: 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.5 
0.10 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 

89-1-R 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
RA 
WA 
NA 
NA 
Nh 
NA 
NA 
NA 
NA 
NA 
WA 
WA 
NA 
WA 
NA 
NA 
NA 
NA 
WA 
WA 

03GW02-R 

NA 
NA 
NA 
NA 
WA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
IA 
NA 
IA 
HA 

03SD02-R 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

07GW03-R 079805-R 54GW04-R 5QSB02-R 54SDOl-R 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 IJ 
0.10 u 
0.10 u 
0.10 u 
0.m u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.50 u 
0.50 u 
1.0 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
IA 
IA 
NA 
NA 
IA 
NA 
NA 
IA 
NA 
WA 
NA 
IA 
NA 
I1A 
NA 
NA 
RA 
NA 
RA 
NA 

NA 
NA 
IA 
NA 
IA 
RA 
NA 
IA 
NA 
IA 
NA 
M 
RA 
NA 
NA 
NA 
IA 
IA 
tiA 
RA 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
WA 
NA 
NA 
NA 
IA 
HA 
NA 
NA 
NA 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

1.0 1.0 1.0 1.0 
6/26/91 6/25/91 6/12/91 6/19/91 
7/03/91 6/20/91 6/14/91 6/24/91 
B/06/91 7/31/91 7/02/91 T/24/91 



PBSTICIDE/PCB AQUEOUS ANALYSIS lua/L1 
SITE: CAMP LEJEiNE - RINSATE BLiNiS 
CASE: 5075/5054/4961/5019/5064/5005/5000 

SAMPLE LOCATION: 54SD03-l? 54SWOl-R eoGwoz-R eoGw03-R 
SAMPLE NUMEIER: 

QC DESIGNATION: CRQL 

ALPHA-BHC 
BETA-BBC 
DELTA-BNC 
GAlMA-BHC (LIXDANE) 
HEPTACNLDR 
ALDRIN 
BEPTACHLOR EPDXIDE 
ENWSULFAN I 
DIELDRIN 
4,4'-DDE 
ENDRIN 
BRDOSULFAN II 
4.4'-DDD 
ENDOSULFAN SULFATE 
4 I'-DrT 
IIGTHOXYCHLOR 
ENDRIN XETONE 
ALPHA-CHIORODANE 
GAMUA-CHLONDNW 
TOXAPHBNB 
ARM!LQR 1016 
AROCLOR 1221 
ARCCLOR 1232 
ARDCLQR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.5 
0.10 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
1.0 

NA NA 

WA NA 

NA NA 

NA NA 
WA #A 

NA NA 
NA NA 

HA NA 
NA NA 

WA WA 

NA NA 
WA NA 

WA NA 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

WA NA 

IA NA 

0.50 u 0.52 U 
0.50 u 0.52 U 
0.50 u 0.52 U 
0.50 u 0.52 U 
0.50 u 0.52 U 
1.0 u 1.0 u 
1.0 u 1.0 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 U 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.50 u 
0.50 u 
1.0 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 0 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.50 u 
0.50 u 
1.0 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

DILUTION FACTOR: 1.0 1.0 1.0 1.0 
DATE SAMPLBD: 6/26/91 6/19/91 6/27/91 6/16/91 

DATE BXTRACTBD: 6/26/91 6/24/91 7/03/91 6/20/91 
DATE MALYZBD: 7/31/91 7/24/91 e/09/91 7/23/91 

ASSQCIATED BMXS: 

BO~Ol-R 62GW31-R EZSBOZ-R 62SD06-R 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.50 u 
0.50 u 
1.0 U 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.50 u 
0.50 u 
1.0 U 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.50 u 
0.50 u 
1.0 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
1.0 u 
1.0 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
'0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.49 u 
0.10 u 
0.49 u 
0.49 u 
0.98 u 
0.49 u 
0.49 u 
0.49 u 
0.49 u 
0.49 u 
0.98 u 
0.90 u 

1.0 1.0 1.0 1.0 
6/16/91 6/27/91 6/19/91 6/13/91 
6/20/91 7/03/91 6/24/91 6/20/91 
7/23/91 e/09/91 7/24/91 7/23/91 



PESTICIDE/PCB AQUEOUS ANALYSIS (ug/L) 
SITE: CAMP LEJEUNE - RINSATB BLANK9 
CASE: 5075/5054/4961/5019/5064/5005/5000 

SAMPLE LOCATION: 
SAMPLE NLMRER: 

QC DESIGNATION: CRQL 

AilPHA-BHC 

BETA-BBC 

DELTA-BHC 
GAMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
EBPTACRLOR BPOXIDE 
ENDOSULPAN I 
DIELDRIR 
4,4'-DDE 
ENDRIM 
ENDOSULPAN II 
4,4’-DDD 

ENDOSULPAN SULFATE 
4,4'-DDT 

ENDRIN KBTQNB 
ALPHA-CHLORODANE 
--cluoRDANE 
TOXAPHENE 
MocLOh 1016 
AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 
AROCLOR 1260 

DILUTION FACTOR: 
DATE SAUPLBD: 

DATE BXTRACTED: 

VAT8 ANALYZED: 

ASSOCIATED BLARXS: 

0.05 

0.05 

0.05 

0.05 
0.05 

0.05 

0.05 
0.05 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.5 
0.10 
0.5 

0.5 

1.0 
0.5 

0.5 

0.5 

0.5 
0.5 

1.0 
1.0 

SZSW06-R 

0.05 u 

0.05 u 

0.05 u 

0.05 u 
0.05 u 

0.05 u 

0.05 u 
0.05 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 LJ 

0.10 u 
0.50 u 

0.50 u 
0.99 u 

0.50 u 

0.50 u 

0.50 u 

0.50 u 
0.50 u 

0.99 u 

0.99 u 

1.0 
6/13/91 
6/20/91 
7/23/91 
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RERSICIDE ANALYSIS (q/L) 
SITE: CAM' LEJEUNE - RINSATE BIANKS 
CASK: 5075/4005 

SAMPLE LOCATION: M-1-R 03GW02-R 03SD02-R 07G!M03-R 076805-R SIGWOI-R 545802-R 54SDOl-R 
SAMPLE NUHSER: 

QC DESIGNATION: CRQL 

2,4-D 0.2 NA NA NA NA NA IA NA NA 
SILVEX 0.2 NA WA NA NA NA WA NA NA 
2,4,5-T 0.2 NA NA NA NA NA WA NA NA 

DINOSEB 0.2 NA NA NA IA NA IA NA NA 

DILUTION FACTQR: 
DATE SMLED: 

DATE RXTRACTED: 
DATE ANALYZED: 

ASSOCIATED BLARRS: 



RSRSICIDE ANALYSIS (up/L) 
SITS: CAnP LEJEUNE - RINBATE BLANKS 
CASE: 5075/5005 

2,4-D 
SILVEX 
2,4,5-T 
DINOSBB 

SN4PLE LOCATION: 
SAMPLE WJMBER: 

Qc DESIGNATION: cRpL 

0.2 
0.2 
0.2 
0.2 

DILUTION FACTOR: 
DATE SAMPLED: 

DATE EXTRACTED: 
DATS MALYZSD: 

ASSDCIA~D ~LANRs: 

54SDO3-R 54SWOl-R eoGw02-R BOGw03-R SOHUOl-R 82GW31-R 62SB02-R 82SD06-R 

WA NA 0.20 u 0.20 u 0.20 u NA NA NA 

NA WA 0.20 u 0.20 u 0.20 u NA WA NA 
WA NA 0.20 u 0.20 u 0.20 u NA NA NA 

NA NA 0.20 u NA IA NA NA NA 

1.0 1.0 1.0 
b/27/91 b/16/91 b/16/91 
l/03/91 b/21/91 q/21/91 
l/15/91 l/05/91 l/05/91 



HERBICIDE ANALYSIS (ug/L) 
SITK: CAUP LEJKUNB - RINSATE BLANKS 
CASE: 5075/5005 

SAMPLE LOCATION: 82SW06-R 
SAMPLE NUMBER: 

QC DBSIQNATION: CKQL 

I I 2.4-D 0.2 WA 
SILVEX 0.2 NA 
2,4,5-T 0.2 HA 
DINOSES 0.2 UA 

DILUTIOl FACTOR: 

! DATE SAMF'LED: 
DATE EXTRACTED: 

DATE ANALYZED: 
ASSOCIATED BLANKS: 
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INORGANIC AQUEOUS ANALYSIS (Ug/L) 
SITE:.CAMP LEJEUNE - RINSATE BLANKS 
CASE: 5013/5075/5054/4961/5019/5064 
rABoR.AToRY: 

SAMPLE LOCATION: ANALYTICAL 
SAMPLE NUHBER: METHOD 
QC DBSICNATION: 

ALUMINUM P 13.0 UJ NA WA 40.3 10.0 13.1 NA 

ANTIMONY P 17.0 u NA NA 17.0 u 23.0 23.0 NA 
ARSENIC F 4.0 UJ NA NA 3.0 u 4.0 UJ 4.0 UJ NA 

BARIUM P 1.0 u HA NA 1.3 1.0 1.0 NA 
BERYLLIUM P 2.0 u WA IA 2.0 u 1.0 1.0 NA 

CADMIUM P 5.0 UJ NA NA 5.0 UJ 5.0 UJ 5.0 UJ NA 
cALC1un P 88.8 NA NA 69.0 73.7 88.2 NA 

c?IRonIuM P 4.0 U NA WA 4.0 u 5.0 UJ 5.5 J WA 
COBALT P 5.0 u NA NA 5.0 u 8.0 8.0 NA 

COPPER P 5.0 u NA ItA 5.0 u 15.0 15.0 NA 

IRON P 6.0 U IA NA 10.7 8.7 J 8.5 J HA 
LEAD P 2.1 J NA WA 2.0 UJ 2.0 2.0 NA 

HAGNESIW P 16.9 WA NA 13.8 12.2 18.7 NA 

MANGANESE P 2.0 u NA NA 2.0 U 2.0 UJ 2.0 UJ NA 

MERCURY cv 0.20 u HA ItA 0.20 u 0.20 0.20 WA 

NICllEL P 8.0 u NA L1A 8.0 u 13.0 13.0 WA 

PoTk3SIUt4 P 483 u IA NA 403 u 503 503 NA 
SELENIUM F 4.0 UJ IA NA 3.0 UJ R R NA 

SILVER P 2.0 UJ WA IA 3.0 3.0 3.0 IA 

SODIUM P 63.4 NA ItA 90.8 40.5 39.1 NA 

THALLIUM P 1.0 u NA NA 2.0 u 2.0 UJ 2.0 UJ NA 
TIN P NA NA NA NA IfA NA NA 

VARADIUM P 3.0 u NA NA 3.0 u 5.0 UJ 5.0 UJ IA 

ZINC P 8.6 NA NA 10.5 9.0 J 9.0 J NA 

CYARIDE C NA NA NA 10.0 UJ R R IA 

IlBxAvALmT CBRc4lIUM P NA nA NA NA I1 A 10.0 u 10.0 u 

DILUTIOR FACTOR: 

DATE SAMPLKD: 
ASSOCIATED BLARRS: 

MALYTICAL HETROD 'J - QUARTITATION IS APPROXIMATR DUE To LIWITATIONS IDENTIPIBD IN WE 
P - FURRACS QUALITY CONTROL REVIEW (DATA REVIEW) 
P - IcP/PLAME AA R - VALUE IS REJECTSD. 
cv - COLDVAPOR -- VALUE IS NON-DETBCTED 
C -coLoRnETR1c NA- MOT ANALYZED 

BS-1-R 03GW02-R 03SD02-R 070w03-R 07SB05-R 54GW04-R 54SB02-R 

1.0 1.0 1.0 1.0 1.0 
6/18/91 6/26/91 6/25/91 6/25/91 6/12/91 

CRQL 

200 
60 
10 
200 
5 
5 

10 
50 
25 
100 



INORGANIC AQUEOUS ANALYSIS (ug/L) 
SITB: CAMP LEJEUNE - RINSATE BLANKS 
CASE: 5013/5075/5054/4961/5019/5064 
LABORATORY t 

SAMPLE LOCATION: 
SAMPLE NUMRBR: 
QC DESIQNATION: 

ALUMINUM 
AdTIMDNY 
ARSENIC 
BARIUM 
BBRYLLIUn 
CADnIUI4 
CALCIUM 
cRRm1ut4 
COBALT 
COPPER 
IRDN 
LEAD 
MAGNESIUM 
HANMRESE 
MERCURY 
NICKEL 
PmASSIUH 
SELRllIUU 
SILVER 
SODIUM 
TEALLIUM 
TIR 
VANADIUM 
ZIRC 
CYANIDE 

ANALYTICAL 54SDOl-Ii 54SD03-R SISWOl-R BOGWOZ-R SOGW03-R SOMWOl-R 82GW31-R 

P 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 
I 
P 
P 
cv 
P 
P 
P 
P 
P 
P 
P 
P 
P 
C 

BlIxAVALEnT CBROIIIUM P 

13.0 u 57.6 13.0 u NA NA NA NA 
17.0 u 17.0 u 17.0 u NA NA NA NA 
4.0 UJ 4.0 u 4.0 UJ NA IA NA NA 
1.0 u 20.4 1.0 u IA WA NA NA 
2.0 u 2.0 u 2.0 u NA RA NA NA 
5.0 UJ 5.0 u 5.0 UJ IA NA WA NA 
67.1 72500 61.5 NA NA WA NA 
4.0 UJ 4.0 u 4.0 UJ IA NA NA NA 
5.0 u 5.0 u 5.0 u IA NA NA NA 
5.0 UJ 5.0 u 5.0 UJ iiA NA WA NA 
13.3 7540 6.0 U NA WA NA NA 
4.7 J 2.0 u 1.0 UJ NA WA WA .NA 
11.9 2690 11.4 NA IA WA WA 
2.1 289 2.0 u NA IA NA WA 
0.20 u 0.20 u 0.20 u IA WA NA NA 
8.0 UJ 8.0 u 8.0 UJ WA nA NA NA 
483 UJ 2040 483 w IA NA NA NA 
4.0 UJ 2.0 UJ 4.0 UJ IA WA IA HA 
2.0 u 2.4 2.0 u NA IA WA WA 
41.1 4010 40.4 IA RA WA WA 
2.0 u 2.0 UJ 2.0 u IA IA NA NA 
NA NA NA UA NA NA IA 
3.0 u 3.0 u 3.0 u IA NA NA WA 
8.3 J 16.3 6.2 J M NA WA NA 
10.0 u 10.0 u 10.0 u I1A NA NA NA 
10.0 u 10.0 u 10.0 u UA NA WA NA 

DILVTIOR FACTOR: 
DATE SAMPLED: 

ASSOCIATED BLAH=: 

1.0 1.0 1.0 
6/19/91 6/26/91 6/19/91 

ARALYTICAL METROD J - QUANTITATION IS APPROXIMATE DUB m LIl4ITATIONS IDENTIFIED IN TRE 
P - FURNACE QUALITY CONTROL REVIEW (DATA REVIEW) 
P - ICP/PLMlt AA R - VALUZ IS R&JR-D. 
cv - COLD VAPOR -- VALUE IS NON-DETECTED 
I). -alLom4ETR1c IA- HOT ANALYZED 

200 
60 
10 
200 
5 
5 
5000 
10 
50 
25 
100 
3 



INORGANIC AQUEOUS ANALYSIS (ug/L) 
SITE: CAMP LEJEUNE - AINSATE BLANKS 
CASE: 5013/5075/5054/4961/5019/5064 
LABORATORY* 

SAMPLE LOCATION: 
SAMPLE NUMBER: 
QC DESIQNATION: 

ALUMINUM 
ANTImlNY 
ARSENIC 
BARIUM 
BERYLLIUM 
cADn1UM 
CALCIUM 
CHROnIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
PcrTASsIuH 
SELENIWI 
SIWER 
SODIUM 
TRALLIUM 
TIN 
VANADIUM 
ZINC 
CYANIDE 

ANALYTICAL 

METHOD 

P 

P 
F 

P 

P 
P 
P 
P 
P 
P 

P 
F 
P 
P 
cv 
P 
P 
F 

P 
P 
F 

P 
P 
P 
C 

HEXAVALENT CEROMIUl4 P 

DILUTION FACTOR: 

DATE SAMPLED: 
ARSOCIATEDBLAwRS~ 

ARALYTICAL MFZ!HOD 
P - FURNACE 
P - ICP/FI.AHE AA 
cv - COLD VAPOR 
C' - cOmRnBTRIC 

SZSBOZ-R 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

IA 
NA 

NA 
WA 

NA 

IA 

62SDO6- 

NA 

NA 

IA 

NA 
NA 

NA 

NA 

NA 

NA .*;a 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

WA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

,R SZSW06-R 

NA 200 
NA 60 
NA 10 
NA 200 
WA 5 
NA 5 
NA 5000 
NA 10 
NA 50 
NA 25 
WA 100 
NA 3 
NA 5000 
NA 15 
NA 0.2 
NA 40 
NA 5000 
IA 5 
NA 10 
WA 5000 
WA 10 
NA 40 
NA 50 
NA 20 
NA 10 
NA 10 

CRQL 

J - QUANTITATION IS APPROXIMATE DUB TO LIMITATIONS IDBNTIFIE 
QUALITY CONTROL REVIEW (DATA REVIEW) 
R - VALUE IS REJECTED. 
-- VALUE IS NON-DETECTED 
WA- NOT ARALYZED 

4’ 
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APPENDIX D 

RISK ASSESSMENT CALCUfAllONS 

_ _ 
1; 

-.-~ (- 



HALLIBURTON NUS Environmental 
Corporation and Subsidiaries 

STANDARD CALCULA T/ON 
SHEET 

CLIENT: FILE NO.: 
1 

L+*P LlxfE0Nt/ p3cz 
BY: --us PAGE 1 OFd 

SUBJECT: CHECKED BY: DATE: 
CRLCU~ ATIOL. OF ~PETICULA~~ cpq 156 10r.J 

FAL TO-L 
09-q-9 t 

_-_-___- _. -_ 71 --I .-_c 



,illl,. “:: 

HALLIBURTON NUS Environmental 
Comora tion and Subsidiaries 

STANDARD CALCULATION 
.CHEET 

r . 

CLIENT: FILE NO.: 

&MC’ kY&ukC PAGE & OF 2 

SUBJECT: 
&kctiihnonr 01 ?flRTI~iAAJ? 

CHECKED BY: DATE: 
OS-a-?a 



HALL/BURTON NUS Environmental 
Corporation and Subsidiaries- 

STANDARD CALCULATION 
SHEET 

HAl.uBUKroN wus 195 REVISED 0791 

.- .-. _.-- I/ 1- .~ ~.. -_____ 



HALL/BURTON NUS Environmental 
Corporation and Subsidiaries 

STANDARD CALCULATION 
SHEET 

CLIENT: 

c;rlrw 

FILE NO.: BY: 
Lt. JfLJh)L aF 36 -kLs PAGE I OFT 

SUBJECT: 

7326s /$Y $@b 
CHECKED BY: DATE: 

CALCi/LRr-?EAJ l9F SOIL IO-03-3% 



HALLIBURTON NUS Environmental 
Corporation and Subsidiaries 

STANDARD CALCULATION 
SHEET 

CLIENT: 

CA& \.c3euw~ 

SUBJECT: 
CAccu~&ned 

FILE NO.: BY: 
2ucg x=Js PAGE zOF/I 

5OlC r&g‘s (& 
CHECKED BY: DATE: 

%wo 

10 --Kl-qCl. 



HALLIBURTON NUS Environmental 
Corporation and Subsidiaries 

STANDARD CALCULATION 
SHEET 

CLIENT: 

hw9 iE,7&UlJG 
SUBJECT: 

t?A~Ctikknod 

BY: -nd 
CHECKED BY: 

PAGE 3 OF 7. 
DATE: 

\o -01+3a 



,, ,lll... 

HALL/BURTON NUS Environmental 
Corporation and Subsidiaries STANDARD CALCULATION 

SHEET 

CLIENT: FILE NO.: BY: 
I1AMP &J~l~U~ PAGE 4 OF ? 

SUBJECT: 
Cfl c c c/CA ~7o-d 307~ fRG r-c&/ 

CHECKED BY: DATE: 
10 -024a 



IfALLlBURTON NUS Environmental 
Corporation and Subsidiaries 

STANDARD CALCULATION 
SHEET 

CLIENT: 

~/vPCEJtmJ~ 
FILE NO.: 

JF3c.Y 
BY: 

-?ps , PAGE rOF 7 
SUBJECT: 

cncc a4rld & SbiL /WC r% 
CHECKED BY: DATE: 

w80 

1 \o’ox-?2 



a. 
llil~..; 

HALL/BURTON NUS Environmental STANDARD CALCULA T/ON 
Corporation and Subsidiaries SHEET- 

CLIENT: FILE NO.: BY: 
&Ap k~;/td 7F3c *-&4-s, 

PAGE 6 OF/J 

SUBJECT: 
CAULlATlff~~ 0 SC pl7cs F/,2/ y,gs* CHECKED By: 

P 

DATE: 

‘;jo -02 -9r 



HALLIBURTON NUS Environmental 
Cot-Dora tion and Subsidiaries 

STANDARD CALCULA TION 
.CHFFT 

PAGE 7 OFT 

DATE: 
to-a-9% 



DsulopmbntcfR,ok-8es.d PRUr 

ScS~tiO: hdutiial Land Utr 

SITE: Camp Lebun8 - Sd SO 

LOCATION: .!.sckson~lle. NC 

MEDIA: soil 

lnPM Ls= lw (m) ED= 788EtOS(aec) 

pRmbr8: v= 2.w E- 036 (udrts) 

DH- 2.w k-d= 00320 (uldL88) 

DBbllMM M: 

YF= (LSx”rDH/A)(bqn(3.14xo.xED)),~x~ixExl(aoxto-3)) 

v&n: LS = Lengholconhmlmbdron (m) 
V = Wind rprd lnmbdng zcnr F/r) 

DH = Dilldon high, (m) 

A = Ar,.o,co,.mln,im (cm2) 

EO - Exporul duralon (4 
Lb,= Et*dhs dil(u&ity (em%) = (DixE”O33) 

E = Soll~omriW (urltbssl 

b- sdkkp&on cammt (gm roiUcm3 air) = F1 x H / 600 xfwll 
PEF= 665E ia8 (tT%mJ) DI = DMulon cof6cbnt In at (cm2.W 

and:. = (DelXE)/e + WI-EYK4 

tin: PI - Soil danrky @rn/sti) 

Chmiul 

Soll- lo- Air 

Vo*Mntim 
F.&x 

w/kg1 

M*hyl*n chbr!dD 
Alddn 

Dblddtl 

4C’-DDD 
44~-DLE 

4C’-DDT 
Chlordm 
hslcf-,PY 

6aOE-02 (t) QmE-01 (0 7%x-03 (0 ldOE-03 0) 1 OlE-03 (2) 2-E-03 $) S.wE +w Q) 6.71E +02 2668.67 6.0 6 ., 4 

3ME-05 (I) 1 3OE +01 (I ) ,.,OEM, (I) , ax-06 e, OWE t04 C) O.OOE+OO a20 034 0% 

6110E-06 0) Ib7E-Ol(o ltIOE+~(t) 4d,E-10 @) f .mE +03 0) OKtE+OO 102.00 34.7, 34 .,, 

Q.,OE-01 (t) 2208-06 8) ,.,OE +04 8) 0 WE +00 ODO 24.1, P4.1, 

31OE-01 (I) 6EOE-06 B) 4.40E tCd @) 0M)E +OO 000 97w (706 

6M)E-M (l) 3*OE-01 (I) 310E-0, (i) 1 bBE-06 B) 390E +o(I $3) 0M)E +00 102oM) ,706 1706 

6WE-05 (I) ~dOE+OO(l) 1.3OEK-3(l) QlOE-06 @) I 10E co6 0) O.@JEMO tn.40 .A6 IA6 

,.,OE+OO (I) .zBOE-03 (3) 6ME +03 (3) OM)E+OO 000 0.76 0 76 
0M)E +OO OM) 040 0.00 

OBOE tO0 000 0.00 0.08 

O.OOE+OO 000 0.00 0.00 
O.M)E tO0 000 0.W ODO 

OWE+00 000 0.00 000 

OM)E+M) OM) 000 O&l 

OOOE+OO OW OM) 000 
0.OOEtOO 0.80 0.00 000 

O.OOE +oo 000 000 000 
000E+OO OC4 000 090 
OWE+00 000 000 008 

OWE +OO 000 0.00 090 

OQOE +00 ODO 0.00 0.00 
OIK)EMO OW 0.00 ODO 

O.OOEtOO ODO 000 0.W 
O.OOE+OO 000 ODI 000 

0.3OE +00 000 0.00 OaO 

ODOEtOO 000 0.00 000 
OOOEtOO OM) 0.30 ODO 

OJJOEMO ODO 090 000 
OWE+00 0.08 0.00 000 

(I) IRS,DnUm,S.pt.mberlQQ2 

t?) TSDF 

@) USEPA. DawmtwlQS2. 
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